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Abstract

Background: Current pharmacological therapies against Alzheimer’s disease (AD)
merely relieve the clinical symptoms but fail to halt the progression of the
neurodegenerative disease. This raises the need for alternative neuroprotective agents
that can prevent AD. Based on its antioxidant and anti-inflammation properties, the
marine alga, Caulerpa lentillifera, appears to be useful against the neuroinflammation-
driven AD. As such, this study aimed at uncovering the neuroprotective potential of
C. lentillifera extracts against lipopolysaccharide (LPS)-induced neuroinflammation in
vitro.

Method: Briefly, freeze-dried C. lentillifera was extracted using methanol, and
partitioned into hexane, chloroform and ethyl acetate. The resultant C. lentillifera
extracts [i.e.,, methanol (CLME], hexane (CLHE), chloroform (CLCE), ethyl acetate
(CLEAE)] were evaluated for antioxidant activity (DPPH) and COX-1 inhibition using
high-performance thin layer chromatography (HPTLC). The extracts were also tested
against LPS-challenged macrophage (RAW 264.7) and neuroblastoma (SK-N-SH) cells.
Reactive oxygen species (ROS) production, nitric oxide (NO) levels and caspase-
3 activity were measured. Phytochemical profiling was performed using nuclear
magnetic resonance (NMR) spectroscopy.

Result: HPTLC found CLCE to exhibit the highest DPPH scavenging activity but
relatively weak COX-1 inhibition. When compared to CLCE, CLHE elicited moderate
DPPH scavenging activity but relatively stronger COX-1 inhibition whilst CLEAE
exhibited the greatest COX-1 inhibition. For RAW 264.7 cells, CLCE and CLHE were
the two most potent extracts that significantly reduced ROS (> -36.24%), NO (> -
43.71%) and caspase-3 activity (> -95.26%) in LPS-challenged cells. For SK-N-SH cells,
CLCE and CLHE were also the two most potent extracts that significantly reduced ROS
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(>-71.73 %) and Caspase-3 activity (> -54.67%) in LPS-challenged cells. Phytochemical
profiling of the extracts found CLCE to be presented with the highest phenolic content,
followed by CLHE, CLME and CLEAE. NMR spectroscopy analysis revealed that CLME
contained sugar and sterols; CLCE contained palmitic acids, polysaccharides and amino
acids; CLEAE contained polysaccharides, terpenoids and phenolic compounds; CLHE
contained fatty acids and oleic acids.

Conclusion: C. lentillifera extracts, particularly CLME and CLHE, could potentially
confer neuroprotection against neuroinflammation by reducing oxidative stress,
inflammation, and apoptosis.
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