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Summary
Our study included three parts:
Part one: human study: an estimate of the level of Sirtuin 3 (SIRT3) and
estimated 16 biochemical variables in the serum of Parkinson’s patients. These
variables included antioxidants (albumin, total bilirubin (TB), ceruloplasmin
(Cp), vitamin C, uric acid (UA), and glutathione (GSH)), lipid profile (total
cholesterol [TC], low-density lipoprotein cholesterol [LDL-C], triglycerides
[TG], high-density lipoprotein cholesterol [HDL-C], very low-density
lipoprotein cholesterol [VLDL-C] ), mineral elements (iron (Fe), zinc (Zn), and
copper (Cu)), glucose, and malondialdehyde (MDA). Natural compounds
isolated from Leucaena leucocephala plants were also studied and analyzed.
The effects of these compounds in mice with Parkinson’s disease (PD) were
investigated, and they showed a clear impact on the disease state. The study was
conducted on (100) patients and healthy individuals of both genders, ranging in
age from (30-80). The impact of gender, age, smoking, and blood group on
Parkinson’s patients was studied. The results showed a significant decrease
(P<0.05) in the levels of SIRT3 and lipid profile levels (LDL-C, HDL-C, TG,
and TC), as well as antioxidants (TB, UA, albumin, Cp, vitamin C, GSH, and
iron), in addition to zinc in the blood serum of patients with Parkinson’s disease
compared to healthy individuals. The results also indicated a significant increase
in glucose, MDA, and Cupper levels among patients with PD compared to
healthy individuals. There was a significant decrease in SIRT3 levels among
female patients and controls compared to males and a significant increase
(P<0.05) in MDA, vitamin C, GSH, TG, TC, and LDL-C levels among female
patients and controls. The results indicated that albumin, TB, and Cp show non-
significant differences between males and females with Parkinson's disease.
Likewise, the two groups showed non-significant differences in UA, glucose,
HDL-C, VLDL-C, Zn, Cu, and Fe levels. As for the study of the impact of age,

the results revealed a decrease in antioxidant levels with advancing age, as well



as lower SIRT3 levels in the patient group compared to the control group. These
concentrations were decreased in the patient group with advancing age.
Moreover, the patient group's lipid profile and Zinc levels decreased with
age. In contrast, MDA, Cupper, and glucose levels increased (P<0.05) in the
patient group with advancing age compared with healthy individuals. The results
also demonstrated a clear effect of smoking on Parkinson’s patients. The levels
of SIRT3, antioxidants, and HDL-C decreased in smokers and the control group
compared to non-smoker patients and the control group, respectively. The
results showed a significant increase in glucose, Cupper, LDL-C, TG, and TC
levels at a probability level (P<0.05) in smokers and the control group compared
to non-smokers and the control group. In terms of blood groups, a clear effect

was observed, with the highest rate of PD in blood group A+, followed by B+,

AB+, and O+ in successive proportions.

Part two, plant study: This study involved the extraction of natural compounds
from the Leucaena plant, including (oils, flavonoids, and alkaloids) using a
Soxhlet device. Various solvents were employed in the extraction process with
the Soxhlet apparatus. The oils were analyzed using Gas Chromatography (GC),
while the flavonoids were analyzed wusing High-Performance Liquid
Chromatography (HPLC). The results showed that the Leucaena plant oils
contained a range of fatty acid compounds, including (oleic, palmitic, linoleic,
butyric, linolenic, stearic, nervonic, cis-docosadienoic, tricosanoic, myristic,
erucic, and arachidic acids). The isolated flavonoids were also identified as
(acid, rosemary acid, resveratrol, ferulic acid, and naringenin).

Part three, animal study: This study examined the effects of different doses of
natural extracts from the Leucaena plant on male adult mice with PD induced by
rotenone. A total of 25 male mice were divided into five groups, each consisting
of five mice. The control group (Group 1) remained untreated. Groups 2, 3, 4,
and 5 received rotenone injections via intraperitoneal injection (IP) every 48
hours for 21 days at a dose of 2.5 mg/kg of the body weight. In addition, mice in

Group 3 were administered an isolated oil extract from the Leucaena plant. They



received a daily intraperitoneal injection of 0.94 mg/kg of body weight for three
weeks. Group 4 received a daily intraperitoneal injection of a flavonoid extract
at a dose of 49.45 mg/kg of body weight for 21 days. Lastly, mice in Group 5
were given a daily intraperitoneal injection of an alkaloid extract at a dose of
4.42 mg/kg of body weight for 21 days. The results from the second group
demonstrated that the rotenone-induced PD mouse model led to a significant
reduction in the concentrations of SIRT3 and GSH in the serum of the affected
mice compared with the control group. Additionally, it resulted in a significant
increase in the concentrations of MDA, glucose, and interleukin 6 (IL-6)
compared to the control group. In the third, fourth, and fifth groups, the results
demonstrated that administering isolated natural extracts from the Leucaena
plant at different doses relative to body weight significantly decreased the
concentrations of MDA, glucose, and IL-6. Moreover, it led to a significant
increase in the concentrations of SIRT3 and GSH in the serum of mice affected
by rotenone-induced PD compared to those in the control group. These findings
confirmed the crucial preventive role of flavonoids and components derived

from the Leucaena plant in countering PD.
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