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Abstract

The present study was conducted to evaluate the effects of both the
alcoholic extract of Withania somnifera (Ashwagandha) roots and the
isolated fatty acid linoleic acid in mitigating the neurodegenerative
disturbances induced by Trichloroethylene through the assessment of
selected histological and biochemical parameters. The study was divided
into three parts:

The first part included the alcoholic extraction of Withania somnifera
roots, the isolation of linoleic acid using High-Performance Liquid
Chromatography (HPLC), and the identification of the isolated compound
using Infrared Spectroscopy (IR) by comparing its spectrum with that of a
standard reference. Additionally, several bioactive compounds in the
alcoholic extract were characterized, including gallic acid, rutin, ferulic
acid, and quercetin, along with the identification of several fatty acids
such as oleic, arachidonic, stearic, and linolenic acids, also using HPLC
analysis.

The second part of the study involved measuring and evaluating selected
biochemical parameters in the serum and brain tissue of male albino rats,
and determining the dose-response for Trichloroethylene, which was
used to induce neurodegenerative disturbances. The effective dose was
found to be 200 mg/kg of body weight.

The third part included the random allocation of 48 male laboratory rats
into eight groups. Neurodegeneration was induced using
Trichloroethylene in all groups except the negative control and the group
pretreated with linoleic acid prior to disease induction. The groups
included: negative control, positive control, linoleic acid (150 pg/kg),
palmitic acid (0.24 mg/kg), alcoholic extract (300 mg/kg), linoleic acid +
extract, palmitic acid + extract, and the pre-disease linoleic acid group.
Comparisons between groups were performed to assess biochemical
changes. The comparison between the positive and negative control
groups revealed significant increases in WBC and Malondialdehyde, and
significant decreases in platelet count, glutathione, vitamin B12,
glutathione peroxidase, acetylcholine, linoleic acid, RBC, uric acid, and
testosterone. The comparison between the positive control and the



linoleic acid group showed significant increases in platelet count, serum
and brain linoleic acid, vitamin B12, testosterone, glutathione peroxidase,
glutathione, and RBC, along with significant decreases in
Malondialdehyde and WBC. The comparison with the palmitic acid
group revealed significant increases in platelet count, vitamin B12,
glutathione peroxidase, serum linoleic acid, and RBC, and significant
decreases in Malondialdehyde and WBC. The alcoholic extract group
showed significant increases in platelet count, serum linoleic acid,
vitamin B12, glutathione peroxidase, and RBC, and significant decreases
in malondialdehyde and WBC. The linoleic acid + extract group
demonstrated significant increases in platelet count, testosterone,
glutathione, vitamin B12, glutathione peroxidase, serum linoleic acid, and
RBC, along with significant decreases in malondialdehyde and WBC.
The palmitic acid + extract group showed significant increases in platelet
count, glutathione, vitamin B12, glutathione peroxidase, serum and brain
linoleic acid, RBC, uric acid, and testosterone, and significant decreases
in malondialdehyde, WBC, and acetylcholine. Finally, the comparison
between the positive control and the pre-disease linoleic acid group
revealed significant increases in platelet count, vitamin B12, RBC,
glutathione peroxidase, and serum and brain linoleic acid, and significant
decreases in Malondialdehyde and WBC.

The findings of this study indicate that the alcoholic extract of Withania
somnifera roots and the isolated linoleic acid exert positive effects by
reducing the neurodegenerative damage induced by Trichloroethylene, as
evidenced by the notable improvement in biochemical parameters and
brain histology of the treated rats. Additionally, the group receiving
linoleic acid prior to disease induction exhibited improvements in several
biochemical indicators compared to the diseased group, suggesting a
potential protective role that may support neural function.
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