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Abstract (300 word limit)

Lead (Pb) being a heavy metal is a common toxicant present in the
environment. Yet only a limited number of studies are available describing
the effect of Pb on metabolomics. This study aimed to investigate the toxic
effects induced by Pb, through biochemical profiling. The levels of
antioxidant enzymes such as GPx, SOD, MDA, and CAT were detected in the
liver tissue homogenates. The effect of Pb on lipid and amino acid
metabolism was also determined in serum and plasma of experimental
mice by MS/MS and AAA respectively. The alteration in the gene
expression of CPT I, CPT II, LCAT, CROT, CACT, and MTR under the
influence of Pb was also determined by qRT-PCR. The effect of Pb on
hepatic morphological changes was also analyzed by histopathology. To
investigate these parameters 25 male Wister albino mice were taken and
randomly divided into five groups. Group 1 was the control group that
received normal saline, group 2 was the diseased Pb group that received
PbAc (120 mg/kg) after dissolving in water, and group 3 was the treated
group (Pb + Q-CRN) that received Que (50 mg/kg) blended in corn oil as a
treatment against Pb toxicity, group 4 was Q-CRN group that received Que
blended in corn oil to investigate the effect of Que alone on metabolomics,
group 5 was CRN group that received corn oil only to investigate any
interference in the biochemical profiling due to the administration of corn
oil. After 4 weeks of study, it was concluded that Pb caused impairment in
the metabolism of amino acid metabolism by significantly increasing the
level of serine, threonine, and asparagine and decreasing the level of
valine, lysine, and glutamine amino acids in mice plasma. However, the
administration of Que significantly restored the level of free amino acids.
The lipid metabolites, L-carnitine, sphinganine, phytosphingosine, and
lysophosphatidylcholine belonging to the fatty acid [3-oxidation,
sphingolipid metabolism, and lysolipid metabolism sub-pathway of lipid
metabolism were also qualified in mice serum. The scanning mass range
was selected between 50-2000 m/z because the selected lipid metabolites
had the molecular weight within this range. The significant decline in the
GPx, SOD, GSH, and CAT level and elevation in the MDA level in the Pb
intoxicated mice group confirmed the Pb induced oxidative stress and lipid

peroxidation as compared to the CON group. The antioxidant effect of Que
was elucidated in Pb + Q-CRN group. Pb exposed group showed significant
upregulation in the expression of CPT I, CPT II, LCAT, CROT, CACT, and MTR
genes in liver tissue homogenates. The administration of Que significantly
improved the mRNA expression of these genes. Histology of the liver
evaluated the morphological changes in the Pb group. Hence the findings of
this study proved that Pb exposure caused weight gain, oxidative stress,
upregulation in gene expression, and impairment in lipid and amino acid
metabolism in mice.
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