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promotes structural remodeling of meningeal lymphatic vessels (MLVs) and ameliorates Parkinson’s disease (PD) in
mice through regulating the vascular endothelial growth factor C (VEGF-C)/vascular endothelial growth factor receptor 3
(VEGFR3) signaling pathway. Methods A53T transgenic mice were randomly divided into model group, EA group,
and EA+VEGFR3 inhibitor (SAR131675, EA+inhibitor) group, with 10 mice in each group. Another 10 C57BL/6J mice
were used as the control group. Mice in the EA group received EA at GV16 (2 Hz, 1 mA, 20 min, once every other day
for 2 weeks). Mice in the EA+inhibitor group received intraperitoneal injection of SAR131675 (12.5 mg-kg'-d"') 30 min
before EA. Motor function was assessed by open field test and gait analysis. Inmunohistochemistry was used to detect
a-syn deposition in the substantia nigra. Immunofluorescence staining was performed to observe the expression of MLV
marker lymphatic vessel endothelial hyaluronan receptor-1 (LYVE-1) to evaluate MLV integrity. Western blot was used
to detect the protein levels of VEGF-C, VEGFR3, and zonula occludens-1 (ZO-1) in MLV tissue, as well as «
-synuclein (a-syn) in deep cervical lymph nodes (dcLNs). Real-time quantitative PCR was used to detect the mRNA
expression of LYVE-1, Podoplanin, VEGFR3, and VEGF-C in MLV tissue, and interleukin-1f (IL-1B) and tumor
necrosis factor-a (TNF-a) in the substantia nigra. Results Compared with the control group, mice in the model group
showed decreased total distance traveled and movement speed in the open field test, reduced stride length and running
speed in gait analysis (P<0.01), increased standing time (P<0.01), increased a-syn deposition in the substantia nigra
(P<0.01), disrupted and structurally incomplete MLV network, decreased protein expression of VEGF-C, VEGFR3,
and ZO-1 and mRNA expression of LYVE-1, Podoplanin, VEGFR3, and VEGF-C in MLVs (P<0.01), and increased o
-syn protein expression in dcLNs and IL-1 and TNF-a mRNA expression in the substantia nigra (P<0.01). Compared
with the model group, the above indicators in the EA group were improved (P<0.01, P<0.05). Compared with the EA
group, the above indicators in the EA+inhibitor group were reversed (P<0.01, P<0.05). Conclusion EA at GV16 can
significantly improve motor function in PD model mice, and its mechanism may be related to activating the VEGF-C/
VEGFRS3 signaling pathway, promoting MLV structural remodeling, thereby accelerating a-syn clearance and alleviating
neuroinflammatory responses.

[KEYWORDS]

growth factor C/vascular endothelial growth factor receptor 3; Fengfu (GV16)

Parkinson’ s disease; Electroacupuncture; Meningeal lymphatic vessels; Vascular endothelial
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Fig. 1 Comparison of total distance traveled and movement velocity in the open field test of mice in the 4 groups
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Fig.2 Comparison of stance duration, stride length, and running velocity in gait analysis of mice in the 4 groups
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