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Anti-Parkinson Effect of Methanolic Extract of Ribes fasciculatum in
C. elegans
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Abstract — Parkinson's disease (PD) is a multifactorial neurodegenerative disorder driven by the complex interplay of oxidative
stress, mitochondrial dysfunction, dysregulated dopamine metabolism, and a-synuclein aggregation. Despite extensive efforts,
effective pharmacological interventions are still lacking that can target and regulate these pathological factors to cure PD. In
this study, we investigated the neuroprotective potential of the Ribes fasciculatum methanolic extract (MRF) in Caenorhabditis
elegans PD model. MRF treatment significantly attenuated dopaminergic neuronal loss and improved locomotor function in
both wild-type worms exposed to MPP* and cat-2-overexpressing mutants. In addition, MRF reduced intracellular ROS accu-
mulation and enhanced survival under MPP*-induced oxidative stress condition. Furthermore, it reduced o-synuclein aggre-
gation and oligomer formation in NL5901 transgenic worms, suggesting the inhibition of proteotoxicity. These findings indicate
that MRF exerts multi-target protective effects by concurrently modulating redox balance, protein homeostasis, and mitochon-
drial function. The findings underscore the therapeutic promise of MRF as a multifaceted modulator that can address the intri-

cate pathophysiology of PD.
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Fig. 1. Effects of MRF on the chemically-induced DA neurodegeneration in C. elegans. (A) Survival rate of wild-type worms fol-
lowing 24 h exposure to 1 mM MPP* from the L1 stage. (B) GFP expression in the dopaminergic neurons of 4mM MPP~-treated
transgenic BZ555 worms (Pdat-1::GFP) was visualized under a fluorescence microscope at 400x magnification. The key features
highlighted include the cell bodies of cephalic (arrowhead) and anterior deirid (arrow) neurons. (C) All eight DA neurons were
manually assessed by analyzing GFP fluorescence of BZ555 worms. (D) The basal slowing response was calculated by measuring
the velocity of 4mM MPP*-treated wild-type worms on both food-coated and non-coated plates. (E) Intracellular ROS levels mea-
sured spectrophotometrically at excitation 490 nm and emission 510-570 nm, recorded every 30 min for 90 min. (F) Survival rate
of TK22(mev-1) worms following 24 h exposure to 1| mM MPP* from the L1 stage. Data represent mean + S.D. from three inde-

pendent experiments. “#p < 0.001 vs. vehicle-treated control; “p < 0.01,

stk

p <0.001 vs. MPP*-treated control.
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Fig. 2. Effects of MRF on the genetically-induced DA neurodegeneration in C. elegans (A) Representative GFP fluorescence in
dopaminergic neurons of aged UAS7 worms (Pdat-1::GFP; Pdat-1::CAT-2), imaged at 400x magnification using a fluorescence
microscope. The key features highlighted include the cell bodies of cephalic (arrowhead) and anterior deirid (arrow) neurons. (B)
Quantification of intact DA neurons in UA57 worms based on manual analysis of GFP signals from all eight neurons. (C) The
travel distance of aged UAS57 worms was monitored and recorded using a behavioral tracking system. (D) Body thrashing behav-
ior was observed for 10 seconds in the same group of worms. Data are presented as mean + S.D. from three independent experi-
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ments. ~p < 0.01 and **p < 0.001 vs. vehicle-treated control.
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Fig. 3. Effects of MRF on the a-synuclein aggregation in C. elegans (A) Representative YFP fluorescence images of NL5901 (unc-
54p::a-synuclein:: YFP). (B) Quantification of YFP fluorescence intensity, expressed as a percentage relative to the vehicle-treated
control group. (C) a-synuclein aggregation assessed by immune dot-blot analysis using lysates from NL5901 worms. (D) Densito-
metric quantification of dot-blot signals expressed as relative intensity compared to the control. Data are presented as mean = S.D.
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from three independent experiments. ~p <0.01 and ***p <0.001 vs. vehicle-treated group.
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