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Parkinson's disease (PD) is a progressive neurodegenerative disorder that affects millions of people worldwide. The
conventional treatment model for PD have harmful side effects, such as dyskinesia, hallucinations, nausea, and fatigue,
and are expensive. As a result, natural products derived from medicinal herbs, fruits, and vegetables have emerged as
potential therapeutic strategies for PD. These natural products have been traditionally used to treat various diseases and have
been shown to possess anti-oxidative and anti-inflammatory properties, as well as inhibitory roles in protein misfolding,
mitochondrial homeostasis, neuroinflammation and other neuroprotective processes. In addition, they have fewer side
effects and are generally less expensive than conventional drugs. It also discusses the limitations of current treatments
and the potential of natural remedies derived from plants to treat PD in new ways or as supplements to existing treatments.
The multifunctional mechanisms of medicinal plants that may be utilized to treat PD are also discussed, including the
modulation of neurotransmitter systems, the enhancement of neurotrophic factors, and the inhibition of apoptosis. While
more research is needed to fully understand their mechanisms of action and efficacy, natural products have the potential
to provide safer and more effective treatment options for patients with PD.
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Ao A % AR, a-synuclein 572 #7491
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Tl HAolAEE M1 A H5A8 BFPeR A%
3}al(von Bernhardi et al., 2015), ©] ¥
TNF-a, IL6, IL1B 59| <5 FaviziAle] Ad& S7HA
ZItWang et al,, 2015). o]g]gt A5 FAulZiA= ©HA
A EAPE S Zsch AAZ S1EH A vlAdolal 3%
&3 Mi1o] 1% Q3L TNF-q, IL6, IL1BS] A5o] Az
Al Rk ol e} AR AES] S8R HEHAT
(Nagatsu et al., 2000).
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TS %S (Ryan et al., 2015; Xilouri et al., 2016). 371
&1 hxe] ALS S Ao A autophagic vacuoles®] 54
o] A5-o2 A% F{(Anglade et al,, 1997), autophagosomes

2] w21 microtubule-associated protein 1 light chain 3 (LC3)
<717t 915 Skxtbe] Aol A A ] Q1 T Tanji
et al, 2011). T3, 2]AaF 148 A5 $hxjo] S
A lysosome?] W}#%I lysosomal-associated membrane
protein type 1 (LAMP1)9] ZA 2 UEFITHDehay et al.,
2010).

Lo

IEH e oY SR AFES X5A T A
o] o

2 4 9tk A E(natural

product) @ A EFEE, FAHE, Adle] HAE 24, gt
Ahe e AR S5 WjIA ﬂ'é}i‘é 5 g}o}ol‘:_
1A BAkskes BE

o] HAE oJokEe] =l /\J%‘HL‘?_PJ s W8t
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3.1 Baicalein

Baicalein> Scutellaria baicalensisS} Bupleurum scorzone-
rifolfium (S/B)2] Meloll A EER WAEE Tebu ol
= o]CHWang et al.,, 2005). ©] 3}FE2 AxA oA w=o}
W s ofshA7) AL, iy e E ST
(Cheng et al., 2008). =3+ GSH (glutathione) T~ 57|
7131, a-synuclein® a-synuclein oligomer &/d-S A3}
(Lu et al, 2011), P|EZEg o} 2EHY 29} A ZAPES
anA o‘E‘r(Kuang et al, 2017). SH-SY5Y Al ol A
phspho-INK 2 caspase &4 #4AlA 6-OHDAE %
H 545 SR A7 27 A S THLee et al., 2005).

3.2 Resveratrol

ResveratrolS Ao} Lk 5 vheksl 2 Ed) &A=
Zo)9= 3F5HE o] th(Frémont, 2000). P. quinquefolia (L.)
Planch, Paeonia lactiflora 2 Movus alba®} 22 TS 2

=K (W et al,, 2013) BV, 9, 99l X% & 2 7}
A kA Fol| = EASHH(Oliveira et al., 2017). Resveratrol
< st 8o A sEs 7L Qo] 3 H
oAl EA S Hagith A2 ¥} PGC-la (pero-
xisome proliferator-activated receptor-gamma coactivator-1a,)
= MEZE=ol A F83 HES k=, resveratrol
< SIRT1¢] BolAEsls Sall PGC-los HEdshs &
2 MPTPZ fried AXEAPES Avr vEZ=go}
sl e gEteta AP RS AdE o Aew o
EFTh(Mudo et al,, 2012). B3+ GSH 2 GPx (glutathione
peroxidase)2] /S 73t ¥ o2} SOD (superoxide
dismutase) = CAT (catalase) 3|5 7F4A|Z1THKhan et al.,
2010).
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Table 1. Their chemical structures and functions in Parkinson's disease-related natural products

Molecules Struchural Pla.nt. of Function References
formula origin
* Attenuates dopamine depletion
Scutellaria . in the stréa;rlum . . (Wang et al.,
I baicalensis, bt cosvhan ops aloors 2005; Cheng et
Baicalein Scutellaria Inhi it a-syn and a-syn oligomer al., 2008: Lu ct
lateriflora formation . . al., 2011)
* Reduce mitochondrial stress ”
and apoptosis.
OH
Resveratrol O Fruits * Antioxidant and radical scavenging (Mudo et al.,
O N oH  (grapeetc.) * Protect dopaminergic neurons 2012)
HO
| o OH . . .
HOSN o * Attenuates striatal dopamine decline
HO o * Increased BDNF protein expressionrate  (Xu et al., 2013;
Madecassoside s ° Centella asiatica * ROS reduction Sasmita et al.,
“"ﬁ\/cfV » Downregulation of pro-inflammatory 2018)
Ho oH protein expression
0._0
HOI;OH
OH
o\ * Attenuates of oxidative stress,
5 _ _ inhibition of apoptosis in hlppocampus (Bac et al., 2013:
erberis vulgaris,  * Attenuates of dopaminergic Kim et al.. 2014
Berberine o Berberis aristata neurodegeneration Zhane et ;l ’
o N etc. * Improvement of memory 2017;5 ?
! * Increase of motor balance
CHy O .
CHs * Neuroprotective effect
* Attenuates DA depletion in the SNpc
EGCG Camelia Sinesis * Survival and protection of (Levites et al.,
(epigallocatechin (Green tea) dopaminergic neurons 2001; Loder and
gallate) » Blocking the absorption of MPP" Melikian, 2003)
* Decreased DAT
Ginkgolides
* Reduce behavioral disorders (Kim et al
Ginkgo biloba * Reduce ox.ldatlve stress 2004; Rojas et
* Protect striatum al., 2008)
* Prevent dopamine depletion ?
Bilobalide

a-syn; alpha-synucelin, BDNF; brain-derived neurotrophic factor, ROS; reactive oxygen species, DA; dopamine, SNpc; substantia nigra
pars compacta, MPP"; 1-methyl-4-phenylpyridinium, DAT; dopamine transpoter
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3.3 Madecasoside

= = 1

Madecasosidei= Centella asictica®] F=E =2 8|
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3.4 Berberine

Berberine> 2] &9] ], A4 2 dujollA FEEH=
ool nd]md ImolER 1T, IS Fol &
7} o] Tk o 7 ALE-F o] 2THImanshahidi and
Hosseinzadeh, 2008). Berberine> PI3K/AKT/Bcl-2 2 Nrf2/
HO-1 7 2ol A *}ﬂ'}\‘zﬂﬂ’\e oFshA] 71w, IL8-FFH =
A&l A AHR S @77} Tk Bae et al., 2013; Zhang et
al, 2017). =3+ 5549 -‘ererbenne-J 7 U Fole=

as = Aoz Ys] A oW (Kulkami and
Dhir, 2008), T}& 28 o) A= berberine?] 7 T-Fol =
gutell A o] MEAPES oJAlstal, BRI A1 WS
ofsiAl7|H 7193 9 5 7S 57 THKIm

etal., 2014).
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3.5 Epigallocatechin gallate (EGCG)

Epicatechin-3-gallate (EGCG)= 5Ake] F=EZ d4lts)
9 A7 AR mIE Algske Ao 7P S8 2
=o]tl(Salah et al., 1995; Nanjo et al,, 1996). 7] 2
78 $9 EGCGE TR 54T vhAIE 3

s s e 9% 98 B vhe
£2 WoiF o], HAhe WAL AN S
I AR EH(Checkoway et al., 2002; Tan et al., 2003). %
SEAYNA MPTPR el T2 o920l
SAFEES ¥o] 542 o9 DA 122 oA
Al A tHLevites et al.,
2001). B3+ EGCGe] 7Hll& A} G325 217520 MPP'
(1-methyl-4-phenylpyridinium)2] S5 *}¢3}a1, MPP ol

>~
o R
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iy m
L

O EaiA FES AES 42 A

g SgoRRYH EaA s HEs, sAld &
I5=EA(DATE 15%14 60%7H4] 72241 7 B Loder
and Melikian, 2003).

LJ&

3.6 Ginkgolides & Bilobalidae

Ginkgolides®} Bilobalidaet= 23\ -(Ginkgo biloba)°l
A AP dEoE FEfHxols, HEd ¥
2gHEo] PHlolH, st~ EY AN FHRE Gyt
o] AER ditstAlZ A tHOyama et al., 1996).
Ginkgolides®} Bilobalde”} X3 3}3&E EGb761<2 6-
OHDA® fri=d 31y Hdl nhg-2oA 5ol =
A 2 H(Kim et al., 2004), MPTPE F-=% 171 v}
G222 BEo A ASIAEY~E A7) A, AXRAE B
S5h E3H(DA) 1AS WAIshE R AARS
7= B KRojas et al., 2008).
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2 A8 754 o] Slth Baicalein, Resveratrol, Madeca-
soside, Berberine, Epigallocatechhin gallate (EGCG), Ginkgo-
lides 2 Bilobalide 53 7 HABEL whulgo] =5t
d 43 2 3L A, vEZEeo} 7158 3t
oo, 49ETE Pk, 17 /158 A o 3
28 4Pe 3 4e %
a3 gl %_?iﬂth 7=
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71E 8We] BEAlR AREst
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Aol AL 2l 3 dys 5
HAER steke B 5= 454 28] At
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