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Abstract:

Curcumin and curcuminoid analogs have been revealed the neuroprotective
benefits. However, it is water insoluble and unstable in light. Curcuminoid analogs are
structurally modified curcuminoids and curcuminoid metabolites which have more stability
and efficacy equal to or better than that of curcumin. The promising results of curcuminoid
analogs may be a candidate for developing strategies in prevention or treatment of
neurodegenerative diseases. Parkinson’s disease (PD) is a neurodegenerative disorder
characterized by a loss of midbrain dopaminergic neurons which has been demonstrated
neurotoxicity and microglial activaton by the neurotoxin MPP" (1-methyl-4-
phenylpyridinium). Thus we aimed to study the protective effects of curcuminoids and
curcuminoid analogs on apoptosis and inflammatory-induced neuroblastoma (SK-N-SH)
and glioblastoma (T98G) cell line cultures. Cytotoxicity of curcumin, curcuminoid analogs,
MPP+, H,O, and lipopolysaccharide (LPS) were tested by MTT assay. The production of
nitric oxide (NO) from glia cell line was measured by Griess assay. Apoptosis and
inflammatory factors; Bcl-2, Bax and COX-2 were quantified using Western blot analysis.
The results showed that MPP" and H,0, induced apoptosis in neuronal cell line SK-N-SH.
Cells pretreated two hours with 5uM of curcumin, tetrahydrocurcumin (THC) or
tetrahydrodemethoxycurcumin (THDC) showed the most increasingly the cell viability.
Although all treatments did not significantly change the NO production.The MPP" treatment
raised the COX-2 level in neuronal cell line (p<0.001), moreover, curcumin and THDC
helped reduce this inflammatory enzyme (p<0.001). The level of proteins involved with

mitochondria-mediated apoptotic mechanism; Bcl-2 and Bax protein were also changed by



means of anti-apoptotic effect of curcumin, THC and THDC toward MPP" and H,0,-
induced apoptosis. The pro-apoptotic Bax protein was increased when treate with MPP’ or
H,0, (p<0.001), which illustrated the following apoptosis pathway and lead to cell death.
Curcumin, THC and THDC alleviated the cell death by reducing this Bax protein (p<0.001),
curcumin and THC also increased the level of Bcl-2 in mitochondria (p<0.001). In
conclusion, the present study has found that curcumin and its analog; the
tetrahydrocurcumin and the tetrahydrodemethoxycurcumin have shown anti-apoptotic
effect by inhibiting the mitochondria-mediated apoptotic pathway and reducing the
inflammatory COX-2 protein in neurons which did not significantly involve with the
inflammatory process in glia cells. This study may support and help to elucidate the
benefits of curcumin and curcuminoid analogs for help people in risk of PD and other

neurodegenerative diseases of aging such as Alzheimer's disease.
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