Table 1.  

Summary of the Treatment Effects of Natural Products on PD 
	TCM extract
	Source 
	Mechanism
	Cell or Animal Model
	Inducer


	Possible mechanism
	Reference

	Morroniside
	Cornus officinalis Sieb. et Zucc.
	Oxidative Stress and Ferroptosis
	Male C57BL/6 mice (25/50/100 mg/kg, 2W)

PCI2 cell (5μM)
	MPTP

MPP+
	Increases the levels of GSH and the activity of GSH-Px, and reduces the levels of MDA, lowers the iron levels in the brain, thereby reducing the production of ROS
	


(Li et al. 2023a) ADDIN EN.CITE 

	Salidroside
	Rhodiola rosea
	Oxidative Stress and Ferroptosis
	SH-SY5Y cell (20 μM,48h)
Male C57BL/6 mice (30 mg/kg, 5d)
	Ferric ammonium citrate
	Activates the Nrf2/SLC7A11/GPX4 signaling pathway, reduces lipid

peroxidation and iron accumulation, enhances cell viability
	
 ADDIN EN.CITE 

(Shen et al. 2024)


	Buddlejasaponin IVb
	Clinopodium
	Oxidative Stress and Ferroptosis
	Male C57BL/6 mice(4/12mg/kg,2W)
SH-SY5Y cell (20μM, 24h)
	MPTP

MPP+
	reduces lipid peroxidation and iron levels by inhibiting IRP2, preventing iron overload-mediated ferroptosis, attenuates lipid peroxidation
	


(Li et al. 2024b) ADDIN EN.CITE 

	Ganoderic acid A
	Ganoderma lucidum
	Oxidative Stress and Ferroptosis
	Male C57BL/6 mice (1/2mg/kg, 2W)
SH-SY5Y cell (50μM, 2h)
	MPTP

MPP+
	Reduce iron content, lipid ROS, MDA, and total ROS levels, increasing GSH levels, inhibits NCOA4 and LC3B expression while enhancing FTH1 and p62
	


(Li et al. 2024a) ADDIN EN.CITE 

	Cordycepin
	Cordyceps militaris
	Autophagy
	Male C57BL/6 mice (10 mg/kg, 6d)
BV2 cell (600 nM, 24h)
	MPTP

MPP+
	Inhibits PI3K/AKT/mTOR and MAPK signaling pathways, regulates the balance between autophagy and inflammation, reduces neuronal apoptosis, inhibits neuroinflammation
	
 ADDIN EN.CITE 

(Wang et al. 2024)


	Echinacoside
	Cistanche deserticola Ma
	Autophagy
	Male C57BL/6 mice (30mg/kg, 10d)
	MPTP
	Inhibits mTOR signaling pathway, enhances autophagy activity, clears α-synuclein and autophagy substrate P62
	
 ADDIN EN.CITE 

(Zhang et al. 2021)


	Corynoxine B
	Uncaria rhynchophylla
	Autophagy
	Prp-α-Syn A53T transgenic mice (5/10/20 mg/kg, 1M)
N2a cell (20μmol/L, 6h) 
	
	targetes HMGB1/2 to enhance autophagy and clear α-syn
	


(Zhu et al. 2023) ADDIN EN.CITE 

	Andrographolide
	Andrographis paniculata
	Autophagy
	SH-SY5Y cell (1.5 μM, 24h)
	MPP+
	upregulates PINK1/Parkin pathway, activates AMPK/mTOR pathway, enhances autophagy, and clears α-syn 
	
 ADDIN EN.CITE 

(Prasertsuksri et al. 2023)


	Kaempferol
	
	Autophagy
	Male C57BL/6 mice (25 mg/kg, 5W)
SH-SY5Y cell (30 μM, 3 h)
	MPTP

MPP+
	up-regulates the expression of Beclin-1 and LC3, down-regulated the levels of p62 and cleaved caspase-3, activates lipophagy, promotes the degradation of LDs in lysosomes
	


(Han et al. 2021a) ADDIN EN.CITE 

	Curcumin


	Curcuma longa


	Gut Microbiota
	Male C57BL/6 mice (40 /80 /160 mg/kg, 2W)
	MPTP
	enhances gut function and intestinal barrier integrity, alleviates gut dysbiosis and regulates carbohydrate metabolism
	(Zhu et al. 2022)

	Neoeriocitrin
	
	Gut Microbiota
	Male C57BL/6 mice (25 mg/kg, 24d)
	MPTP
	regulates gut microbiota composition, inhibits overactivation of NF-κB and MAPK pathways, reduces inflammation and neurodegeneration
	
 ADDIN EN.CITE 

(He et al. 2024)


	Acanthopanax senticosus
	
	Gut Microbiota
	Male C57BL/6 mice (45.5 mg/kg, 20d)
	A53T Transgenes
	Improved motor function in PD model mice，regulates the structure and function of the gut microbiota
	
 ADDIN EN.CITE 

(Lu et al. 2023)


	Resveratrol
	
	Gut Microbiota
	Male C57BL/6 mice (30 mg/kg, 8W)

	MPTP
	Increased the intestinal transit rate and colon length, and decreased the relative abundance of inflammatory factors in colon tissue in mice
	
 ADDIN EN.CITE 

(Tao et al. 2023)


	Chicoric acid
	Echinacea purpurea


	Gut Microbiota
	Male C57BL/6 mice

(30/60mg/kg, 12d)
	MPTP
	corrects gut dysbiosis, reduces proinflammatory cytokines in the colon, prevent intestinal inflammation
	
 ADDIN EN.CITE 

(Wang et al. 2022)


	Theacrine
	Camellia assamica var. kucha
	Mitochondrial Dysfunction
	Sprague-Dawley mice (10 or 20 mg/kg,2W)
Male C57BL/6 mice (10 or 20 mg/kg, 15d)
Zebrafish (1 mM)
SH-SY5Y cell (100/200 μM,24h)
	6-OHDA

MPTP

MPP+
	activates Sirtuin3-mediated deacetylation of SOD2, reduces oxidative damage, improves mitochondrial function
	
 ADDIN EN.CITE 

(Duan et al. 2020)


	Protopanaxadiols
	Panax ginseng
	Mitochondrial Dysfunction
	Male C57BL/6 mice (20 mg/kg, 2W)
	MPTP
	Restores mitochondrial membrane potential, reduces the production of ROS, inhibits the release of Cyt C, decreases pro-apoptotic proteins Bax and caspase-3, increases anti-apoptotic protein Bcl-2
	


(Zhao et al. 2024a) ADDIN EN.CITE 

	Salvianolic acid B
	Salvia miltiorrhiza
	Mitochondrial Dysfunction
	N2A cell (20 µM, 27 h)
	MPP+
	improves mitochondrial function in MPP+-treated N2A cells by restoring mitochondrial membrane potential, reducing ROS production, enhancing mitochondrial biosynthesis, and activating AMPK/SIRT3 signaling pathway
	(Zhao et al. 2021)

	Curcumin
	Curcuma longa
	Mitochondrial Dysfunction
	Male C57BL/6 mice

(50 mg/kg, 3W)
	Rotenone
	reduces the decline in mitochondrial membrane potential, decreases the generation of ROS, increases the activity of SOD, and reduces the content of MDA
	(Xu et al. 2023)

	Baicalin
	Scutellaria baicalensis.
	Immune Response
	Male C57BL/6 mice (50/100/200mg/kg, 2W)
BV2 cell (12.5/ 25/50 

μM, 2h)
	MPTP

MPP+
	Activates the Nrf2 pathway, inhibits the production of ROS, inhibits the activation of NLRP3 inflammasome, and reduces the activation of caspase-1 and inflammatory factors
	


(Huang et al. 2024) ADDIN EN.CITE 

	Ginsenoside Rb1
	Panax ginseng
	Immune Response
	Wistar rat (20 mg/kg, 2W)
	LPS
	Inhibits microglia overactivation and NF-κB signaling pathway, reduces the release of inflammatory mediators, protects dopaminergic neurons, and alleviates LPS-induced inflammatory damage.
	
 ADDIN EN.CITE 

(Li et al. 2019)


	C. sativum fruit extract
	Coriandrum sativum Linn
	Immune Response
	BV-2 cell (25 / 50 / 100μg/mL, 24h)
Male Swiss albino mice (100/200/300 mg/kg, 3W)
	LPS
MPTP
	reverses LPS-induced increases in NO and inhibits the expression of iNOS and COX-2, suppresses TNF-α and IL-6 production
	(Koppula et al. 2021)

	Menthol
	Mentha longifolia
	Immune Response
	BV-2 cell (10/20/40 µM, 2 h)
Male Wistar rat
	LPS
	Inhibits microglia activation and reduces the production of pro-inflammatory mediators, regulates key signaling pathways including MAPK, NF-κB, and AKT, and reduces neuroinflammation
	


(Du et al. 2020) ADDIN EN.CITE 

	Dendrobine
	Dendrobium nobile
	Endoplasmic Reticulum Stress
	Male C57BL/6 mice（10/20mg/kg, 2W）
SH-SY5Y cell (10 µM, 24 h)
	MPTP

MPP+
	Up-regates MANF expression, improves motor deficits, reduces ER stress-induced neuronal apoptosis, and inhibits the activation of ER stress-related proteins, such as ATF4/6, BIP, CHOP, and phosphorylated IRE1α
	
 ADDIN EN.CITE 

(Li et al. 2022b)


	β-Asarone
	Acorus tatarinowii
	Endoplasmic Reticulum Stress
	Sprague Dawley rat (15 mg/kg, 30d)
	6-OHDA
	alleviates neuronal apoptosis, inhibites the PERK/CHOP/Bcl-2/Beclin-1 signaling pathway, reduces the expression of ER stress-related proteins
	
 ADDIN EN.CITE 

(Ning et al. 2019)



Table 2.  

Summary of the Herbal Medicines and Their Main Active Components with Potential Neuroprotective Effects in PD.
	Types of Chinese Herbal Medicines
	Plant source
	Main active ingredients
	References

	Astragali Radix
	Astragalus membranaceus
	astragalus polysaccharides
	
 ADDIN EN.CITE 

(Yin et al. 2021)

 ADDIN EN.CITE 

(Tan et al. 2020)


	
	
	astragaloside IV
	
 ADDIN EN.CITE 
(Xia et al. 2020; Yang et al. 2019)


	Ginseng 
	Panax ginseng C.A. Meyer
	Ginsenoside Rg1
	
 ADDIN EN.CITE 

(Liu et al. 2020)


	
	
	Ginsenoside Rg3
	
 ADDIN EN.CITE 

(Han et al. 2021b)


	
	
	Gintonin
	
 ADDIN EN.CITE 

(Jakaria et al. 2021)


	Gastrodia
	Gastrodia elata Blume
	gastrodin
	
 ADDIN EN.CITE 

(Zhao et al. 2024b)


	
	
	20c
	
 ADDIN EN.CITE 
(Peng et al. 2023; Wang et al. 2021)


	
	
	Gastrodia polysaccharides
	
 ADDIN EN.CITE 
(Gan et al. 2024a; Gan et al. 2024b)



Table 3. 
Formulations with PD-alleviating Effect in Chinese Herbal Medicines.
	Formulations
	Herbal medicines and their contents
	References

	Ping - wei - san plus herbal decoction
	Rhizoma Atractylodis 12 g, Magnolia officinalis var. 9 g, Pericarpium Citri Reticulata 9 g, Anemarrhena asphodeloides Bunge 12g, Rhizoma Coptidis 6g, Aucklandia lappa DC. 9g, Cistanche deserticola Y.C.Ma 15g, Radix Glycyrrhizae 3g
	
 ADDIN EN.CITE 

(Li et al. 2022a)


	Tianma Gouteng Yin
	Gastrodia elata Bl. 9g, Uncariae Ramulus cum Uncis 12g, Haliotidis Concha 18g, Gardenia jasminoides Ellis 9g, Cyathula officinalis Kuan 12g, Eucommia ulmoides Oliv. 9g, Taxillus chinensis (DC.) 9g, Polygoni Multiflori Caulis 9g, Fulingshe 9g, Leonurus japonicas Houtt 9g.
	
 ADDIN EN.CITE 

(Jiang et al. 2020)


	Huangqin Decoction
	Scutellariae Radix 9 g, licorice 3 g, Paeoniae Radix Alba 9 g, Jujubae Fructus 20 g 
	
 ADDIN EN.CITE 

(Gao et al. 2022)


	Huafeng Dan
	10% cinnabar (96% as HgS) and 10% realgar (90% as As4S4), along with other components, such as Jingjie (Nepeta cataria), Tianma (Gastrodia elata), Jiangchan (Bombyx batryticatus), Tiannanxing (Arisaema erubescens), Baifuzi (Aconitum coreanum), Cangshu (Atractylodes japonica), and Quanxie (Buthus martensii Karsch)
	
 ADDIN EN.CITE 
(Chen et al. 2020)


	Bushen Jianpi Decoction
	Pueraria lobata (Willd.) Ohwi 60g, Cinnamomum cassia Presl 10g, Paeonia lactiflora Pall 10g, Rehmannia glutinosa Libosch 15g, Prunus armeniaca L 10g, Atractylodes macrocephala Koidz. 30g, Citrus aurantium L. 15g, Rehmannia glutinosa Libosch.15g, Acorus tatarinowii Schott
10g
	(Liang et al. 2022)

	SiJunZi Decoction
	Ginseng 9g, poria 9g, white atractylode 9g, and licorice 9g
	
 ADDIN EN.CITE 

(Wen et al. 2024)


	Gushen Shetuo Decoction
	prepared fleece flower root 30 g, dried rehamnnia root 20 g, gastrodia tuber20 g, hooked uncaria 18g, white peony root 20g, bombyx batryticatus 10g, lindera aggregate 20 g, rhizoma dioscoreae 20 g, bitter cardamon20 g, broomrape10 g, Chinese magnoliavine fruit 6 g 
	
 ADDIN EN.CITE 

(Li et al. 2023b)


	Yishen Chuchan Decoction
	R. astragali (60 ± 2 g), F. gardeniae (10 ± 1 g), H. cistanches (15 ± 1 g), R. rehmanniae (20 ± 1 g), R. aconiti preparata (20 ± 1 g), and R. aconiti kusnezoffii preparata (20 ± 1 g)
	


(Di et al. 2024) ADDIN EN.CITE 

	DiHuangYin decoction
	Radix Rehmanniae Praeparata 15g, Corni Fructus 15g, Morindae officinalis radix 15g, Cistanches herba 15g, Aconiti lateralis radix praeparta 15g, Dendrobii caulis 15g, Schisandrae chinensis Fructus 15g, Cinnamomi cortex 15g, Poria 15g, Ophiopogonis radix 7.5g, Polygalae radix 7.5g, Polygalae radix 7.5g, Jujubae fructus 3g
	
 ADDIN EN.CITE 

(Wu et al. 2022)


	Shisandra Decoction
	Schisandra 15g, Ophiopogon 15g, Panax 6g, Cistanche 15g, Cuscuta 15g, Uncaria 20g, Zingiber 3g, Ziziphus 10g
	
 ADDIN EN.CITE 

(Pan et al. 2024)
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