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Abstract

The study aimed to evaluate the levels of Sirtuin 3 (SIRT3), along with various biochemical parameters, in
individuals diagnosed with Parkinson's disease. Additionally, the potential relationship between these
parameters and factors such as age, gender, and blood group. The findings of the study indicated significant
variations in SIRT3 levels among individuals with Parkinson's disease. Moreover, observed correlations
between SIRT3 levels and certain biochemical parameters. These parameters included markers of oxidative
stress, inflammation, and neurodegeneration, which are commonly associated with Parkinson's disease. The
study was conducted on (50) healthy and Parkinson’s patients, their ages ranged between (30—80) years, and the
study indicated that there was a significant decrease in the probability level (P <0.05) for the level of SIRT3 in
the blood serum of the patients with Parkinson’s disease of both genders. It also aimed to study the impact of
oxidative stress on patients with Parkinson’s disease and compare it with the healthy ones, by measuring (17)
variables of oxidation and antioxidants. The results showed that there was a significant decrease at the
probability level (p<0.05) in the level of SIRT3 at the probability level (p<0.05) and a significant increase at the
probability level (p<0.05) in the level of malondialdehyde, glucose, and copper in comparison with healthy
people. The results showed a significant decrease in the patients with Parkinson’s disease in all antioxidants
(vitamin C - bilirubin - albumin - Ceruloplasmin- glutathione - iron) compared to healthy people because of the
increased oxidative stress. As for lipid profile, the results indicate a significant decrease in levels of (TC, TG,
HDL-C, LDL-C, and VLDL-C). Also, the results showed a significant decrease in the concentration of (uric
acid, zinc, and lipid profile).
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Introduction

Parkinson's disease (PD) is the second most common neurodegenerative disorder, surpassed only by Alzheimer's
disease. PD is a chronic and progressive condition that primarily affects movement but can also cause non-
motor symptoms [1]. The disease occurs due to the loss of dopamine-producing cells in a specific brain region
called the substantia nigra (SNpc). This leads to a shortage of dopamine, a neurotransmitter that plays a crucial
role in controlling movement and influencing the central nervous system (CNS), which includes the brain and
spinal cord. As a result, PD interferes with the control of movement and emotions in affected individuals. The
loss of dopamine in the brain is responsible for the characteristic motor symptoms of PD, such as tremors,
rigidity, bradykinesia (slowness of movement), and postural instability [2]. PD is a complex and progressive
neurodegenerative condition that typically manifests around the age of sixty. The typical age for PD diagnosis is
in the late 50s, and the likelihood of receiving a PD diagnosis increases with age, with men being more
susceptible than women. Most neurological movement disorders, including 1-2% of people over 65 and 4-5% of
people over 85, are attributed to Parkinson's disease (PD). Furthermore, between 5-10% of individuals may
experience the disease at an early stage, with symptoms appearing before the age of 50, and the incidence rate is
0.5 per 100,000 for those under the age of 40 [3]. Young-onset Parkinson’s disease affects individuals between
the ages of 21 and 40, and it is believed to be caused by genetic factors rather than environmental influences [4].
The exact cause of PD is still unknown, except for cases linked to inherited DNA mutations. However, in
addition to age, several other factors have been identified as significant risk factors, such as family history,
exposure to toxic metals or pesticides, mitochondrial dysfunction, and oxidative stress [5].

2. The aim of this study:
The aims of this research were a biochemical study of Parkinson’s disease patients and its effect on age, gender,
and blood type.

3. Materials and methods:

3.1. The Subjects:

50 blood samples were collected for people with Parkinson’s disease who were diagnosed by specialized doctors
in cooperation with several Hospitals, whose ages ranged from (30-80) years. The study included 21 females
and 29 males, which were divided into three age groups, (30-45) years), (46-60 years) and (more than 60 years).

3.2. Preparation of blood serum:

Blood samples were collected from patients with Parkinson’s disease (10ml), then the serum samples were
separated and divided into four parts in small dry plastic tubes and kept in covered tubes at a temperature of (-
20°c) until it is used in measuring the specified variables in the research.

3.3. Measurement of some biochemical variables in blood serum:
1.3.3. Determination of the Sirtuin 3 (SIRT3):
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The level of (SIRT3) was determined based on using the ready-made analysis kit (Kit) from the Chinese
company (YL Biont) and based on (Enzyme-Linked Immunosorbent Assay, ELISA technique). Based on the
Biotin double antibody sandwich technology to assay the Human (SIRT3).

3.3.2. Determination of Albumin:
Albumin was determined using the bromocresol green method, which is a ready-made standard analysis kit from
the French company (BIOLABO) [6].

3.3.3 Determination of Total Bilirubin:
The level of bilirubin concentration in the blood serum was measured using the determination kit produced by
the French company (BIOLABO) [7].

3.3.4. Determination of Glucose:
The concentration of glucose in the blood serum was estimated according to the enzymatic method, the Trinder
method, using the ready-made analysis kit [8].

3.3.5. Determination of Ceruloplasmin (Cp):
The method depends on the activity of (Cp) on the oxidation of Para-phenylenediamine (PPD) to a blue-violet
solution, and the speed of product formation depends on the concentration of ceruloplasmin in serum [9].

3.3.6. Determination of Uric acid:
The uric acid concentration was estimated using the Uricase Enzyme method, and a ready-made analysis (Kit)
from the French company (BIOLABO) was used [10].

3.3.7. Determination of the level of Triglyceride (TG):
The level of Triglyceride in the blood serum was estimated using the ready-made analysis kit from the French
company (BIOLABO) [11].

3.3.8. Determination of Total Cholesterol (TC):
The level of total cholesterol in the blood serum was estimated using the ready-made analysis kit from the
French company (BIOLABO) [12].

3.3.9. Determination of the level of a High-Density Lipoprotein Cholesterol (HDL-C):
The level of high-density lipoprotein-cholesterol (HDL-C) in the blood serum was estimated depending on the
enzymatic method using a ready-made analysis kit from the French company BIOLABO [13].

3.3.10. Determination of Serum Low-Density Lipoprotein-Cholesterol (LDL—C) and Serum Very Low-
Density Lipoprotein-Cholesterol (VLDL-C) Levels:

Low-density lipoprotein has been calculated using Friedewald’s [14] formula:

LDL-C (mg/dL) =Total cholesterol- [HDL-C + TG/5] While VLDL-C concentration is estimated as 20% of total
TG concentrations from the following equation:

VLDL =TG/5

3.3.11. Determination of Glutathione (GSH):

The concentration of glutathione in blood serum was estimated based on the modified method used by the
researchers [15], which is based on the use of (Ellman's reagent).

3.3.12. Determination of oxidant marker, malondialdehyde (MDA) level in blood serum:
The method used by the researcher [16] was used to estimate the level of malondialdehyde concentration in
blood serum.

3.3.13. Determination of Zinc:

The level of zinc in the blood serum was estimated depending on the colorimetric method using a ready-made
analysis kit from the Egyptian company (Spectrum) [17].

3.3.14. Determination of Copper:

The level of copper in the blood serum was estimated depending on the colorimetric method using a ready-made

analysis kit from the Egyptian company (Spectrum) [18].

3.3.14. Determination of Iron:
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The concentration of iron in the blood serum was determined by following the colorimetric method, in which a
ready-made analysis kit was used from the French company BIOLABO [19].

3.4.15. Determination of Vitamin C concentration:
Vitamin C concentration has been determined by the researchers [20].

4. Statistical analysis

The results were statistically analyzed using the statistical program 18SPSS [21], and the data were statistically
analyzed using the Analysis of Variance (ANOVA) test and Duncan test to compare more than two variables and
find the difference at the level of probability p < 0.05.

5. Results and discussion:

5.1. The results of the biochemical study

The study included in Table (1), the impact of oxidation and antioxidants on patients with Parkinson's disease
and levels of body fat (lipid profile) by measuring (17) variables, which was conducted on (50) samples of
patients and healthy people, their ages ranged from (30-80) years. The results indicated a correlation between
oxidation and the development of PD. Regarding the levels of body fat (lipid profile), changes were observed in
Parkinson's patients. The results showed a significant decrease in the probability of (p<0.05) in the level of
SIRT3 compared to healthy people. This may be attributed to dysregulated cellular signaling, SIRT3 is involved
in regulating various cellular signaling pathways that impact cellular metabolism, stress response, and longevity.
The level of SIRT3 and its concentration decrease according to Chronic inflammation. Inflammation may affect
SIRT3 expression and activity, leading to reduced levels of SIRT3 in the serum [22]. Also, the results showed a
significant decrease in patients with Parkinson’s disease in all antioxidants (vitamin C - bilirubin - albumin -
glutathione - iron - ceruloplasmin) compared to healthy people because of the increased oxidative stress.
attributed to their increased depletion in combating and removing free radicals resulting from the oxidative
process occurring in dopaminergic neurons. Free radicals can overwhelm the antioxidant defense mechanisms,
leading to oxidative stress. Reduced antioxidant enzyme activity, such as superoxide dismutase (SOD), catalase,
and glutathione peroxidase. These enzymes neutralize free radicals and maintain a balanced antioxidant status.
When their activity decreases, the capacity to counteract oxidative stress diminishes [23]. Also, a decrease in
lipid profile (TC, TG, HDL-C, LDL-C, and VLDL-C) was observed in patients with PD compared to healthy
people. This reason is attributed to dopamine deficiency; PD is characterized by a loss of dopamine-producing
cells in the brain. Dopamine is involved in regulating lipid metabolism, and its deficiency may disrupt lipid
homeostasis, leading to decreased lipid levels [24]. The results also showed there was a significant increase in
the concentration of copper in patients compared to healthy. The reason for this increase can be attributed to
impaired copper metabolism [25]. As for MDA, there was a significant increase in the probability of (p<0.05).
The reason for this increase can be attributed to oxidative stress, which refers to an imbalance between the
production of reactive oxygen species (ROS) and the body’s ability to neutralize them [26]. The result also
indicates a significant increase in glucose levels in patients. The reason for this can be attributed to could be
related to the dysregulation of glucose metabolism in PD [27].

Table 1. The levels of some biochemical variables in the blood serum of people with Parkinson’s disease
compared to the control group.

Mean + SE
Biochemical variables .
patient group (n=50) control group (n=50)
Sirtuin 3 (ng/ml) 2.38 ib 0.070 7.61 ia 0.076
= +

Albumin (g/dl) 2.89 b0-050 4.58 a0.020
Total Bilirubin (mg/dl) 0.27 . 0.020 0.43 : 0.024
Glucose (mg/dl) 125.11 : 0.065 91.45 i 0.025
Ceruloplasmin (g/L) 0.54 10'01 6 1.02 ia0.075
Uric acid (mg/dl) 3.61 +0.021 538+ 0.016
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b a
Triglyceride (mg/dl) 119.705: 0.083 148.62: 0.034
Total Cholesterol (mg/dl) 111'79bi 0.082 15402: 0.031
High-density lipoprotein (mg/dl) 20.66 i 0.018 38.60 : 0.011
Low-density lipoprotein (mg/dl) 68.47 i 0.057 87.88 j 0.026
Very-low-density lipoprotein (mg/dl) 23940022 2780+ 0017
Glutathione (umol/L) 14.24 i 0.012 18.14 j 0.016
Malondialdehyde (jumol/L) 1.76 10'018 0.57 ibo-017
Zine (ug/dl) 76.00£0.044 5427025
Copper (ug/dl) 172.60 - 0.069 106.74 - 0.030
Iron (pg/dl) 59.11 i 0.052 102.47 ; 0.072
Vitamin C (mg/100ml) 0.18 :|]:30.018 0.29 :I:a0.0ZO

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

6. Study of some factors affecting the biochemical variables measured in the blood serum of people with
Parkinson’s disease and healthy people

6.1. Effect of Gender:

The effect of gender on all the measured biochemical variables in the patient group and the healthy group was
studied, as well as studying the effect of gender on the group of patients with PD. The results shown in Tables
(2) and (3) indicate a significant decrease in the concentration of (SIRT3) in the male patient group compared to
males in the healthy group, and the concentration of SIRT3 in male patients with Parkinson’s disease was also
higher than that in healthy females. This means that the level of SIRT3 significantly decrease in the male and
female patient groups with PD compared to the healthy group, and the results also showed that gender plays a
significant role in Parkinson’s disease as the level of SIRT3 decreased in female patients and controls compared
to male patients and controls. This result is consistent with studies that have concluded that males are more
susceptible to the risk of PD when various factors, including genetic and hormonal differences between the
sexes. Hormones like testosterone and estrogen play a role in gene regulation, which can impact the expression
of SIRT3. Additionally, variations in lifestyle, diet, and environmental factors may also contribute to the
observed differences [28]. The results also indicated that levels of oxidation and antioxidants (albumin, total
bilirubin, vitamin C, iron, ceruloplasmin, and glutathione) significantly decreased in the patient group (males
and females) compared to the control group (males and females), attributed to their increased depletion in
combating and removing free radicals resulting from the oxidative process occurring in dopaminergic neurons,
as we age, our bodies naturally produce more free radicals, which are reactive molecules that can cause cellular
damage. Free radicals can overwhelm the antioxidant defense mechanisms, leading to oxidative stress. Reduced
antioxidant enzyme activity, such as SOD, catalase, and glutathione peroxidase. These enzymes neutralize free
radicals and maintain a balanced antioxidant status. When their activity decreases, the capacity to counteract
oxidative stress diminishes [23]. As for uric acid, the results indicate a significant and noticeable decrease in its
concentration in the patient group (males and females) compared to the control group (males and females). This
can be attributed to oxidative stress, Oxidative stress plays an important role in PD, especially in the
dopaminergic neurons of the substantia nigra, whose degeneration is responsible for the onset and progression
of Parkinson's disease. There is evidence indicating a significant association between lower serum UA levels
and the severity of motor impairment in PD [29]. Regarding (zinc and copper) the results indicate a significant
increase in the concentration of copper in the patient group (males and females) compared to the control group
(males and females) and no significant difference in concentration of zinc. This increase in concentration leads
to the binding of copper to alpha-synuclein is a crucial event in the development of the disease as it leads to
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several interrelated consequences. Firstly, it induces a conformational change in alpha-synuclein, promoting
fibrillation and aggregation. The copper-alpha-synuclein complex alters copper's redox properties, which have
been linked to increased production of H202 through the oxidation of ascorbic acid and subsequent dopamine
oxidation by H202 [30]. As the results are shown in Tables (3) and (4) a significant decrease (P<0.05) in the
concentration levels of (LDL-C, TC, TG, HDL-C, and VLDL-C) were observed in the patient group (males and
females) compared to the control group (males and females). The reason for the decrease in blood lipid levels is
attributed to the dysregulation of lipid metabolism in PD could be influenced by multiple factors. One potential
explanation is that the degeneration of dopaminergic neurons, which is a hallmark of PD, may disrupt lipid
metabolism pathways. Furthermore, alterations in the activity of certain enzymes involved in lipid metabolism,
such as lecithin-cholesterol acyltransferase, may contribute to changes in lipid profiles [31]. The results also
indicate a significant increase in the level of MDA in the male patient group compared to males in the control
group. This is attributed to oxidative stress due to increased oxidation processes within the patients' bodies.
MDA is an indicator of lipid peroxidation and its reaction with DNA, serving as a clear marker of DNA damage.
Its concentration also increased in female patients compared to healthy females [32].

Regarding the effect of gender on Parkinson’s disease patients, the results presented in Table (4) indicate a non-
significant decrease in the SIRT3 level in the female patient group compared to male patients. The reason for the
decrease in SIRT3 level is attributed to various factors, including sex hormones [28]. As for antioxidants in the
patient group, the results indicate that albumin, Total bilirubin, and ceruloplasmin showed some similarity
between male and female patients. The same applies to uric acid, glucose, HDL-C, LDL-C, MDA, zinc, copper,
and iron, where no significant differences were observed. Regarding GSH and vitamin C, the results suggest a
significant increase in females compared to male patients, which may be attributed to smoking by male patients,
leading to reduced antioxidants and the generation of numerous free radicals [33]. As for lipid levels (TC, TG,
VLDL-C) concentration, a non-significant increase was observed in females compared to male patients.

Table 2. Levels of biochemical variables measured in the blood serum of males with Parkinson’s disease
compared with healthy males

Biochemical variable Mean + SE
Patient group (n=19) Control group (n=25)

Sirtain $ (agimD) 271 = 0.088 854 = 0.096

[N L.aﬁ_ H 0025 4_f 5 0.012

Total Bilirubin (me/dl) 02 a:bn.mu 033 i 0.046
ST 13443 : 0.081 96.43 : 0021

- >

Ceruloplasmin (z/L) 054 ib 0.022 T_us- a; 0033

Uric acid (mg/dl) 166 1 0028 360 a: 0022
Trighyceride (mg/dl) 10729 = D.Dli 13{ .i_ra: 0.010
T 10443 ;: 0.035 14726 : 0ol
High-densify lipoprotein (ng/dl) 1525 = 0.016 3?.351_1 018
Low-density lipaproteia (me/dl 66,38 - 0078 8517 :: 0059
e me T 3136 : 0.033 7635 :: 0,025
Clutathione (umalL) m._u : 0.013 1:.4&1il 0017
Malondialdehyde (umolL) 1.54 iaﬂ.mf) 055 :I]::l u_uaa._
= o 4.5 : 0.056 5-3.42:: 0,035
Copper (ag/dl 16722 + 0.0%6 11.'-.43; 11
Tron (pg/dl) 33.51 E D.Dﬁj 121%1; 0.09%

Stamin C (mg/100mD 014 = 0022 0.25 = 0.023

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

376 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



Table 3. Levels of biochemical variables measured in the blood serum of females with Parkinson’s disease

compared with healthy females

Biochemical variable

Mean + SE

Patient group (n=21)

Control group (n=25)

Sirtuin 3 (ng/ml) 2.22+0.011 6.72 £0.021
b a
Albumin (g/dl) 2.77 £0.056 448 +0.024
b a
Total Bilirubin (mg/dl) 0.28 £ 0.043 0.35+0.045
b a
Glucose (mg/dl) 121.26 £ 0.057 86.63 = 0.042
a b
Ceruloplasmin (g/L) 0.56 £0.024 0.95+0.083
b a
Uric acid (mg/dl) 3.54 +0.029 5.16 £0.023
b a
Triglyceride (mg/dl) 138.00 £ 0.053 145.83 £0.048
b a
Total Cholesterol (mg/dl) 122.63 +0.057 160.50 + 0.048
b a
High-density lipoprotein (mg/dl) 22.74 £ 0.021 39.88+0.014
b a
Low-density lipoprotein (mg/dl) 71.25£0.085 90.48 £ 0.036
b a
Very-low-density lipoprotein (mg/dl) 27.60 = 0.033 29.19 £ 0.027
a a
Glutathione (pmol/L) 19.38 £0.015 20.69 £ 0.026
b a
Malondialdehyde (pmol/L) 1.77 £0.029 0.16 £0.027
a b
Zinc (pg/dl) 77.57£0.075 80.31 £0.036
a a
Copper (pg/dl) 180.53 +0.028 96.46 + 0.024
a b
Iron (pg/dl) 66.78 = 0.090 84.13 £0.092
b a
Vitamin C (mg/100ml) 0.24 +£0.030 0.33+0.031
b a

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

Table 4. Levels of biochemical variables measured in the serum of females with Parkinson's disease compared

with males with Parkinson's disease

Biochemical variables

Mean + SE

patient group (n=21)

Patient group (n=29)
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Glucose (mg/dl) 121 '26: 0.057 134.43: 0.081
Ceruloplasmin (g/L) 0.56 10'024 0.54 j;0-022
Uric acid (mg/dl) 3.54 10029 3.66 ﬂ; 0.029
Triglyceride (mg/dl) 138'00: 0.053 107~29bi 0.015
Total Cholesterol (mg/dl) 122.63 : 0.057 104.43 ;E 0.035
High-density lipoprotein (mg/dl) 2274 : 0.021 19.25 j 0.016
Low-density lipoprotein (mg/dl) 71.25 : 0.085 66.58 j 0.078
Very-low-density lipoprotein (mg/dl) 27.60 j 0.033 21.46 i 0.033
Glutathione (pmol/L) 19.38 j 0.015 10.75 1: 0.019
Malondialdehyde (pmol/L) 177 20-029 1.54 ﬂ; 0.020
Zine (ug/dl) ST 0.075 74.94 : 0.056
Copper (xg/d]) 180.53 : 0.028 167.22 : 0.096
Iron (ug/dl) 66.78 j 0.090 5301 j 0,064
Vitamin C (mg/100ml) 0.24 20-030 0.14 ﬂ; 0.022

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

8. Effect of age:

The effect of age on all measured biochemical variables in the serum of the patient group and control group was
studied. Additionally, the impact of age was examined within the patient group by dividing each group into three
different age categories: (30-45 years), (46-60years), and (>60 years). By comparing the biochemical variables
for different age groups in the patient group and the control group (healthy individuals) in Tables (5), (6), and
(7), the results indicate a significant decrease in the SIRT3 level with increasing age in the patient group
compared to the control group and across all age categories. This decrease may be attributed to changes in
cellular metabolism and mitochondrial function that occur as we age. Mitochondria play a crucial role in energy
production and cellular processes, and their function can decline with age. This decline in mitochondrial
function may lead to a decrease in SIRT3 levels, as this enzyme is involved in maintaining mitochondrial health
and regulating cellular metabolism. Furthermore, aging is associated with oxidative stress and increased
production of reactive oxygen species (ROS), which can affect the level of SIRT3 [34]. The results also showed
a significant and notable decrease in antioxidants such as (albumin, total bilirubin, glutathione, ceruloplasmin,
iron, and vitamin C) in the patient group compared to the control group across different age categories. This
decrease in antioxidants is attributed to their depletion in the oxidative stress process. As we age, our bodies
undergo various changes, including a decrease in antioxidant levels. Several factors contribute to the decline in
antioxidant levels with age. One reason is that the body's natural production of antioxidants may decrease over
time. Additionally, external factors such as poor diet, exposure to environmental pollutants, and lifestyle choices
like smoking or excessive alcohol consumption can deplete antioxidants more rapidly [23]. Furthermore, the
results indicate a significant positive correlation between the level of copper and age in patients with PD
compared to the control group. The results show that the level of copper in patients in the age group (30-
45years) was lower in both patient and control groups compared to other age groups (46-60 years), (>60 years),
indicating that the level of copper increases with age due to body’s ability to regulate copper levels effectively.
Copper is an essential mineral involved in various bodily functions, including the formation of connective
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tissues and the production of energy. It is regulated by proteins such as ceruloplasmin, which may become less
efficient with age [25]. A significant increase was also observed in the level of MDA in the patient group
compared to the control group within the same age category. This leads to due to the increased oxidative stress
and mitochondrial dysfunction that are associated with the condition. Additionally, a significant increase in the
concentration of glucose is due to impaired glucose metabolism and insulin resistance, which can lead to
elevated blood glucose levels [26]. The results also indicate a significant decrease in the level of uric acid in the
patient group compared to the control group. This leads to oxidative stress and the formation of free radicals,
resulting in oxidative damage in various tissues [35]. Additionally, the results show a significant decrease in the
concentration levels of Lipid profile (TG, TC, LDL-C, HDL-C, and VLDL-C) and a significant decrease in the
patient group compared to the control group across different age categories. This is attributed to alterations in
lipid metabolism that can occur, leading to changes in lipid levels [36]. The impact of age on oxidation and
antioxidants in the patient group indicates that SIRT3 levels decrease non-significantly with age. The
concentration of SIRT3 for the age group of (30-45 years) was (2.54 + 0.096), which decreased with age to
reach (2.44 + 0.017) for the age group of (46-60) years. It further increased after the age of sixty to
approximately (2.34 + 0.086). This may be due to dysfunction and oxidative damage. One possible trigger is
increased protein acetylation in mitochondria during aging. The study concluded that age-associated
hyperacetylation results in a combination of the tricarboxylic acid cycle (TCA), the electron transport chain
(ETC), and key transcription factors including peroxisome proliferator-activated receptor gamma, coactivator 1
alpha (PGC- la), decreased activity of enzymes such as acetaldehyde dehydrogenase and cytochrome P-
4502E1, and decreased water distribution with age. SIRT3 was one of the first genes identified to extend
lifespan. A major reason for the decline in SIRT3 activity is the decline in NAD levels with age, and this decline
is accelerated by sedentary and counteracted by caloric restriction and physical activity [34].

As for the antioxidants (albumin, total bilirubin, GSH, and vitamin C), they also decrease in the group patients
with advancing age due to increased disease severity and intensity, which require their depletion in the process
of oxidative stress to reduce the damage occurring in the body. This may be due to the decline of antioxidants
with age. One reason is that the production of antioxidants within the body may decrease. For example, the
production of certain enzymes that act as antioxidants, such as superoxide dismutase and catalase, may decline
over time. Furthermore, external factors such as lifestyle choices and environmental exposures can also deplete
antioxidants. For instance, exposure to pollution, cigarette smoke, UV radiation, and certain chemicals can
increase the production of free radicals, overwhelming the antioxidant defense system and causing an
accelerated decline in antioxidant levels [23]. The results also indicate a significant increase in the level of
copper in the patient group with advancing age. As for the effect of age on (zinc, Cp, glucose, and TC) in the
patient group, the result shown in Table (8) indicated that there was no significant difference. This indicates that
age doesn’t affect these levels. Furthermore, the level of (TG, LDL-C, VLDL-C, and MDA) non-significantly
increased, indicating metabolic changes lipid metabolism is complex and multifactorial, influenced by various
genetic, lifestyle, and environmental factors at a probability level of (P<0.05) with advancing age compared to
younger patients. As for (uric acid, iron, and HDL-C) levels decreased non-significantly in the patient group
with age at a probability level of (P<0.05).

Table 5. Levels of biochemical variables measured in the blood serum of people with Parkinson's disease
compared to the control group (healthy) for the age group (30-45 years)

Mean + SE
Biochemical variables patient group (n= 8) Patient group (n= 15)
Sirtuin'3 (ng/ml) 2.54 :;0.096 7.97 :20.091
Albumin (g/dl) 3.23 ibO-Olg 4.60 ﬂ; 0.069
Total Bilirubin (mg/dl) 0.43 20-014 0.24 ﬂ; 0.050
Glucose (mg/dl) 112'00: 0.083 88.00 3; 0.020
Ceruloplasmin (g/L) 0.56 ib0.006 0.84 ﬂ; 0.069
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Uric acid (mg/dl) 3.84 ﬂ; 0.036 5.14 ﬂ; 0.021
Triglyceride (mg/dl) 96.50 i 0.095 10471: 0.075
Total Cholesterol (mg/dl) 110'50bi 0.021 14371: 0.032
High-density lipoprotein (mg/dl) 25.25 t 0.033 39.96 1: 0.012
Low-density lipoprotein (mg/dl) 50.70 jg 0.018 82.94 j 0.037
Very-low-density lipoprotein (mg/dl) 16.80 : 0.068 20.94 j 0.050
Glutathione (pmol/L) 18.33 i 0.026 22.17 j 0.023
Malondialdehyde (umol/L) 221 20'008 0.80 10.028
Zine (ug/dl) 75.25 i 0.097 87.03 j 0.033
Copper (pg/dl) 126.2113: 0.035 106.89:: 0.057
Iron (pg/dl) 78.68 E 0.023 95.02 j 0.032
Vitamin C (mg/100mI) 0.22 10039 0.39 ﬂ; 0.018

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

Table 6. Levels of biochemical variables measured in the blood serum of people with Parkinson's disease
compared to the control group (healthy) for the age group (46-60 years)

Biochemical variables

Mean = SE

patient group (n=17)

control group (n= 19)

Sirtuin 3 (ng/ml) 2.44 10017 7.77 ﬂ; 0.036
Albumin (g/dl) 275 10046 4.43 ﬂ; 0.086
Total Bilirubin (mg/dl) 0.27 ib 0.060 0.41 j; 0.049
Glucose (mg/dl) 118'56; 0.079 100-50bi 0.031
Ceruloplasmin (g/L) 0.51 10040 120 ﬂ; 0.017
Uric acid (mg/dl) 3.63 10-050 5.74 :il 0.020
Triglyceride (mg/dl) 115.09;: 0.035 193.69:: 0.012
Total Cholesterol (mg/dl) 99.33 ﬂ; 0.024 166.19 : 0.044
High-density lipoprotein (mg/dl) 20.30 ﬂ; 0.033 33.56 j 0.017
Low-density lipoprotein (mg/dl) 427 j; 0.016 93.19 j 0.035
Very-low-density lipoprotein (mg/dl) 22.42 +0.061 38.50 + 0.024
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b

a

Glutathione (pmol/L) 12.41 i 0.045 13.55 ﬂa: 0.091
Malondialdehyde (umol/L) 2.1 20-018 0.26 £ 0.040
Zine (ug/dl) 72.89 : 0.093 76.44 : 0.048
Copper (ug/dl) 173.68 £ 0.066 115.75 = 0.032

a

b

* +
Iron (ug/dl) 56.99 : 0.051 121.84a 0.065
Vitamin C (mg/100mI) 0.14 10-058 0.27 ﬂ; 0.037

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

Table 7. Levels of biochemical variables measured in the blood serum of people with Parkinson's disease
compared to the control group (healthy) for the age group (>60years)

Biochemical variables

Mean = SE

patient group (n= 25)

control group (n= 16)

Sirtuin 3 (ng/ml) 2.34 ib0.086 4.46 ia0.065
Albumin (g/dl) 1.76 ﬂ; 0.023 435 ﬂ:a 0.012
Total Bilirubin (mg/dl) 020 ib0.032 0.33 iaO.OZS
Glucose (mg/dI) 135.24 : 0.089 86.50 1: 0.025
Ceruloplasmin (g/L) 0.49 10'019 1.45 iaO-018
Uric acid (mg/dl) 2.48 10'024 5.85 j;10.092
Triglyceride (mg/dl) 136-22;5 0.093 175.00 : 0.040
Total Cholesterol (mg/dl) 113'395 0.090 183-00; 0.044
High-density lipoprotein (mg/dl) 19.67 z 0.014 45.25 jat 0.021
Low-density lipoprotein (mg/dl) 73.87 3; 0.062 10650: 0.029
Very-low-density lipoprotein (mg/dl) 24.64 z 0.028 36.85 j 0.014
Glutathione (umol/L) 1221 ]ﬁ; 0.011 13.99 ::: 0.065
Malondialdehyde (umol/L) 1.63 ia0.0ZO 0.33 ibO-OIS
Zine (pg/dl) 778220056 57,002 0030
Copper (ng/dl) 186.12 = 0.075 9325 : 000
Iron (pg/dl) 56.93 :l: 0.067 69.59 :: 0.018
Vitamin C (mg/100ml) 0.10 10018 0.25 : 0.062

Different letters horizontally indicate a significant difference at the probability level (P<0.05).
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Table 8. Comparison between the biochemical variables measured in the blood serum of patients for the age
groups (30-45 years), (46-60 years), and (>60 years).

Biochemical variables

Mean = SE

Patient group (n= 8)

Patient group(n=17)

Patient group (n=25)

D4 £0. 44 £ 0. 34 £0.
Sirtuin 3 (ng/ml) 2.54 £0.096 2.44+0.017 2.34+£0.086
b b b
3.23+0.018 2.75+£0.046 1.76 £0.023
Albumin (g/dl)
b b b
45 +0. 27 £ 0. 20 £ 0.
Total Bilirubin (mg/dI) 0.45+£0.014 0.27 £ 0.060 0.20 £ 0.032
a b b
112.00 £ 0.083 118.56 £0.079 135.24 £0.089
Glucose (mg/dl)
a a a
0.56 £ 0.006 0.51£0.040 0.49+£0.019
Ceruloplasmin (g/L)
b b b
3.84+£0.036 3.63 £ 0.050 2.48+£0.024
Uric acid (mg/dl)
b b b
96.50 + 0.095 115.09 +0.035 136.22 £0.093
Triglyceride (mg/dl)
b b b
110.50 + 0.021 99.33 +£0.024 113.39 £ 0.090
Total Cholesterol (mg/dl) b b b
High-density lipoprotein 25.25+0.033 20.30 £ 0.033 19.67 £0.014
(mg/dl) b b b
Low-density lipoprotein 50.70+0.018 54.27+0.016 73.87+0.062
(mg/dl) b b b
Very-low-density lipoprotein 16.80 £+ 0.068 22.42 +0.061 24.64 +0.028
(mg/dl) a b b
18.33 £ 0.02 12.41 +0.04 12.21 £0.011
Glutathione (pmol/L) 8.33+0.026 0.045 0.0
b b b
2.21+0. 2.11+£0.01 1.63 £0.02
Malondialdehyde (pmol/L) aO 008 aO 018 63 aO 020
25+0. 2.89 + 0. .82 +0.
Zine (ug/dl) 75.25+0.097 72.89 +£0.093 77.82+0.056
b a b
126.21 £0. 173.68 = 0. 186.12 £ 0.
Slyoier (i) 6 0.035 73.68 = 0.066 86 0.075
b a a
.68 +£0.02 .99 +0.051 93 +0.
Tron (ng/dI) 78.68 +£0.023 56.99 +0.05 56.93 +£0.067
b b b
22+0. 14+0. .10+£0.01
Vitamin C (mg/100ml) 0 b0 039 0 b0 058 0.10 b0 018

Different letters horizontally indicate a significant difference at the probability level (P<0.05).

9. The effect of blood type:

The impact of blood type on patients with Parkinson’s disease compared to the control group was studied. The
results shown in Table (9) indicate that 42% of PD patients have blood type A+, followed by blood types B+,
AB+, and O with proportions of 28%, 16%, and 14% respectively. This result is consistent with several previous
studies that have shown an association between blood type A+ and Parkinson’s disease. This may be attributed
to genetic factors. Blood type A+ severity may have a slightly increased risk of developing more severe
symptoms of Parkinson's disease compared to other blood types [37].
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Table 9. The effect of blood type on the group of patients with Parkinson’s disease compared with the control
group.

Patient No. = (50) Control No. = (50)
Blood group
No. % No. %
A+ 21 42 % 14 28 %
B+ 14 28 % 13 26 %
AB+ 8 16 % 7 14 %
O+ 7 14 % 16 32%
Conclusion

The serum level of SIRT3 in Parkinson's patients exhibited a notable decrease compared to the control group.
Additionally, glucose, malondialdehyde, and copper in Parkinson's patients exhibited a notable increase when
compared to the control group. Moreover, antioxidants such as vitamin C, GSH, bilirubin, albumin, Cp, and
iron, as well as zinc, uric acid, and lipid profile, demonstrated a decrease in their levels in Parkinson's patients
compared to healthy subjects. The study findings indicated that both gender and age exerted a significant and
evident influence on the levels of the variables examined. Notably, the serum levels of SIRT3, zinc, uric acid,
and lipid profile were lower in Parkinson's patients than in the control group, while all antioxidant levels
(vitamin C, bilirubin, Cp, albumin, GSH, iron) were significantly reduced. Furthermore, regarding glutathione
and vitamin C, the results suggested a noteworthy increase in females compared to male patients and healthy
subjects, underscoring the impact of gender and age on individuals affected by PD.
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