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Research progress on mechanism of chinonin in treatment of neurodegenerative

diseases
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Abstract: Chinonin is a natural compound with C-glycoside and xanthones, possessing several biological effects, such as

anti-oxidation, anti-inflammation, improving mitochondrial bioenergy and ameliorating cognitive deficits. Moreover, chinonin can

exert its neuroprotective effect on the central nervous system through the blood-brain barrier. This review discusses the

pathophysiological mechanisms of Alzheimer’s disease and Parkinson’s disease in neurodegenerative diseases, for the purpose of

investigating the underlying mechanisms of chinonin in neuroprotection and providing the reference for its further research and

application.
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Fig.1 Mechanisms of chinonin in neurodegenerative diseases



. 546 * ¢ $# Chinese Traditional and Herbal Drugs 35 51 % %523 202041 A
Fx1 HETERZRITHERFEXHARPIAEER
Table 1 Pharmacological effects of chinonin in neurodegenerative diseases
Zi¥EH RPN SEEX R BRI SR s SR
AL &A1 KA TG 100 nmol-L~! ROS KV FF, SOD. CAT /K5 5
AT 1 pmol-L™! ROS 7KV FF, SOD. CAT /K5 15
KEME TG 25 mg-mL™! ROS 7K TF% 16
B RE TG 100 nmol-L~! ROS 7K F 27
H R E G 30+ 100 pmol-L™! NO2 7K T B 19
IMR-32 4111 10 pmol-L™! ROS. Nrf-2 7K B 20
N2A 41l 20 pg'mL! ROS /KF R 24
&N OF1 /M 50 mg-kg™! HE A A AT RAR 21
SD ki 15, 30, 60mgkg!  SOD. GSH /K Ff4, MDA /KFFE 22
G Py Wistar K iR 30. 60 mg-kg™! IL-1B+ TNF-a 1 iNOS /K*F F %, IkBa 39
REKFETE
SHR K 10, 20, 40 mg-kg™  IL-6 Fil TNF-a 7K°F F[# 40
PR A E M RE & o EREAMEATE 1 pmolL! (R R N DA 15
8 SN TSU VA Py ICR /M 10, 20, 40mgkg ' FETRFREESVEREMR, CBERETE & A & 51
Swiss Albino /M 10+ 20+ 40 mgkg™!  FHBRASEEE M AT 50
Swiss Albino /M 40 mgkg™! BDNF /K7t 52
Wistar K i 10, 50, 100mg-kg™! IHHLIZAE SIS 29
PRI &A ICR /M 20+ 40 mg-kg™! BB . NLRP3 /K TF&1% 62

SEFIAHM R T R A . [FIRE ARy Tau A -5 filiA% 5
S5 28 3 BE AR I R I A I T AR AT M 1)
RIRHLEHT R T BT IR AR PSRBT R Bk
T A LA R APP/PST /N R EIACIZ DRE . H i
FRINFIEE T AP SR T SR B E /1, SR,
SNBETAEAPZIRAT VR S AR v (1) R0OH 7R K
A ST DA B BT 2R AT AS I B AR L . 0
BE () 2 HAYIE-AMUAE —E 1R _EFiE 1 4L
A0 RN S RN AR Ty e R A S g B A B A AR,
T B AT REXHR B E AR AU —E ER, (H
AT — P AU BT E R R EAR AL, DU
NIERIEI TS

SE R

(1] XU, PRSI, o2 SR 245 R A F K I 45 A A8 1 i
AR (D] SIS TR # AR E, 2014, 20(12):
248-252.

[2] Matkowskia A, Kus P, Goralskaa E, ef al. Mangiferin—A
bioactive xanthonoid, not only from mango and not just

[J]. Med Chem, 2013, doi: 10.2174/
138955713804999838.

[3] Benard O, Chi Y. Medicinal properties of mangiferin,

antioxidant

structural features, derivative synthesis, pharmacokinetics

and biological activities [J]. Mini Rev Med Chem, 2015,
15(7): 582-594.

[4] WASCUE, ZFople, XARNG, S5 PR H o St
[7]. WEEEEZ, 2013, 24(11): 2759-2763.

[5] Campos-Esparza M R, Sanchez-Gémez M V, Matute C.
Molecular mechanisms of neuroprotection by two natural
antioxidant polyphenols [J]. Cell Calcium, 2009, 45(4):
358-368.

[6] Feng G, Zhang Z, Bao Q, et al. Protective effect of
chinonin in MPTP-induced C57BL/6 mouse model of
Parkinson’s disease [J]. Biol Pharm Bull, 2014, 37(8):
1301-1307.

[71 Darvesh A S, Carroll R T, Bishayee A, et al. Oxidative
stress and Alzheimer’s disease: Dietary polyphenols as
potential therapeutic agents [J]. Exp Rev Neurother, 2014,
10(5): 729-745.

[8] Halliwell B. Oxidative stress and neurodegeneration:
Where are we now? [J]. J Neurochem, 2006, 97(6):
1634-1658.

[91 Reynolds A, Laurie C, Mosley R L, ef al. Oxidative stress
and the pathogenesis of neurodegenerative disorders [J].
Inter Rev Neurobiol, 2007, doi: 10.1016/S0074-7742
(07)82016-2.

[10] Pratico D. Oxidative stress hypothesis in Alzheimer’s



T84

Chinese Traditional and Herbal Drugs

#5135 F28 20200661 A .« 547+

[11]

[12]

[13]

[14]

[13]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

disease: A reappraisal [J]. Trends Pharmacol Sci, 2008,
29(12): 609-615.

Serrano-Pozo A, Frosch M P, Masliah E,
Neuropathological alterations in Alzheimer disease [J].
CSH Perspect Med, 2011, 1(1): a6189.

L B, sk E,ORMET, S BTRZEHEEN 58 e Ak
PIAL TR ERNLHIT R[] AP EEZ AT, 2018,
36(2): 319-322.

Wojsiat J, Zoltowska K M, Laskowska-Kaszub K, et al.

Oxidant/antioxidant imbalance in Alzheimer’s disease:

et al.

Therapeutic and diagnostic prospects [J]. Oxid Med Cell
Longev, 2018, doi: 10.1155/2018/6435861.

Danielson S R, Andersen J K. Oxidative and nitrative
protein modifications in Parkinson’s disease [J]. Free Rad
Biol Med, 2008, 44(10): 1787-1794.

Alberdi E, Sanchez-Gomez M V, Ruiz A, et al.
Mangiferin and morin attenuate oxidative stress,
mitochondrial  dysfunction, and neurocytotoxicity,

induced by amyloid beta oligomers [J]. Oxid Med Cell
Longev, 2018, doi: 10.1155/2018/2856063.
Lemus-Molina Y, Sanchez-Gomez M V, Delgado-
Hernandez R, et al. Mangifera indica L. extract attenuates
glutamate-induced neurotoxicity on rat cortical neurons
[J]. Neuro Toxicol, 2009, 30(6): 1053-1058.

R, MLg, B M F YIETEMR RFRRE
R RE R (7] P RSMEER R E, 2018, 35(8):
762-765.

Hare D J, Double K L. Iron and dopamine: A toxic couple
[J]. Brain, 2016, 139(4): 1026-1035.

Rao V S, Carvalho A C, Trevisan M T, et al. Mangiferin
ameliorates 6-hydroxydopamine-induced cytotoxicity and
oxidative stress in ketamine model of schizophrenia [J].
Pharmacol Rep, 2012, 64(4): 848-856.

Das S, Nageshwar Rao B, Satish Rao B S. Mangiferin
attenuates methylmercury induced cytotoxicity against
IMR-32, human neuroblastoma cells by the inhibition of
oxidative stress and free radical scavenging potential [J].
Chem-Biol Interact, 2011, 193(2): 129-140.

Sanchez G M, Re L, Giuliani A, et al. Protective effects
of Mangifera indica L. extract, mangiferin and selected
antioxidants against TPA-induced biomolecules oxidation
and peritoneal macrophage activation in mice [J].
Pharmacol Res, 2000, 42(6): 565-573.

Liu Y, Zhu X, Yang Q,
methylglyoxal hyperactivity by mangiferin can prevent
rats [J].

et al. Suppression of

diabetes-associated cognitive decline in

Psychopharmacology, 2013, 228(4): 585-594.
Woom, B, ZERNE, SE PERID 10 ERE T

[24]

[25]

[26]

[27]

[30]

[31]

[32]

[34]

[35]

[36]

[7]. "RZHZ5E 51K, 2015, 31(1): 269-274.

Amazzal L, Lapotre A, Quignon F, et al. Mangiferin
protects against 1-methyl-4-phenylpyridinium toxicity
mediated by oxidative stress in N2A cells [J]. Neurosci
Lett, 2007, 418(2): 159-164.

Prentice H, Modi J P, Wu J. Mechanisms of neuronal
protection against excitotoxicity, endoplasmic reticulum
stress, and mitochondrial dysfunction in stroke and
neurodegenerative diseases [J]. Oxid Med Cell Longev,
2015, doi: 10.1155/2015/964518.

BN, TR, AR, SE RRIRAT YRR RN L]
WHstikRE [7]. PEZAEYARE, 2015, 35(11): 3149-3152.
Gottlieb M, Leal-Campanario R, Campos-Esparza M R,
et al. Neuroprotection by two polyphenols following
excitotoxicity and experimental ischemia [J]. Neurobiol
Dis, 2006, 23(2): 374-386.

Vaarmann A, Gandhi S, Abramov A Y. Dopamine induces
Ca?" signaling in astrocytes through reactive oxygen
species generated by monoamine oxidase [J]. J Biol
Chem, 2010, 285(32): 25018-25023.

Pardo A G L, Maurmann N, Reolon G K, et al.
Mangiferin, a naturally occurring glucoxilxanthone
improves long-term object recognition memory in rats [J].
Eur J Pharmacol, 2010, 635(1/3): 124-128.

Tomic M, Tovilovic G, Butorovic B, et al
Neuropharmacological evaluation of diethylether extract
and xanthones of [J]. Pharmacol Biochem Behav, 2005,
81(3): 535-542.

Baufeld C, O Loughlin E, Calcagno N, et al. Differential
contribution of microglia and monocytes in
neurodegenerative diseases [J]. J Neural Transm, 2018,
125(5): 809-826.

Infante-Garcia C, Ramos-Rodriguez J J, Delgado-Olmos
I, et al. Long-term mangiferin extract treatment improves
central pathology and cognitive deficits in APP/PS1 mice
[J]. Mol Neurobiol, 2017, 54(6): 4696-4704.
Heneka M T, Carson M J, Khoury J E,
Neuroinflammation in Alzheimer’s disease [J]. Lancet
Neurol, 2015, 4(14): 388-405.

EOT, aiEER, B P, S5 NRIFUAN LA B R K i
Bows o VR KU [J]. P ERZ 4, 2018, 27(10):
1144-1148.

Ye L, Huang Y, Zhao L, et al. IL-1p and TNF-a induce

neurotoxicity through glutamate production: A potential

et al.

role for neuronal glutaminase [J]. J Neurochem, 2013,
125(6): 897-908.
Garcia-Bueno B, Caso J R, Leza J C. Stress as a

neuroinflammatory condition in brain: Damaging and



- 548 -

T84

Chinese Traditional and Herbal Drugs

EsS1% F28 20204£1 A

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[43]

[46]

[47]

(48]

[49]

[50]

protective mechanisms [J]. Neurosci Biobehav Rev, 2008,
32(6): 1136-1151.

Leiro J, Arranz J A, Yaiez M, et al. Expression profiles of
genes involved in the mouse nuclear factor-kappa B
signal transduction pathway are modulated by mangiferin
[J]. Inter Immunopharmacol, 2004, 4(6): 763-778.
ORI, # R, SR U5 R YR
AEFINUHIRTFS [7]. th&E2Y, 2017, 48(18): 3760-3768.
Marquez L, Garcia-Bueno B, Madrigal J L M, et al.
Mangiferin decreases inflammation and oxidative damage in
rat brain after stress [J]. Eur J Nutr, 2012, 51(6): 729-739.
BN, XSKW, ARIERE, S5 2R A A i
KRR H R RS R ER (0], T Zh, 2017,
39(6): 1126-1133.

Yankner B A., Lu T., Loerch P. The Aging Brain [J]. Annu
Rev Patholo, 2008, 3(1): 41-66.

2B, ORBIE, AR, & SRR B R A RN
X AR EEREFIERE [J]. LRk B
RIZERR, 2017, 38(4): 481-488.

JENETE, & &, & % S RIEAE MR h 2L
WML RRT FERERE (0] o E AR A a2 22 ARk, 2013,
35(10): 1540-1545.

Golpich M, Amini E, Mohamed Z, et al. Mitochondrial
dysfunction and Dbiogenesis in neurodegenerative
diseases: Pathogenesis and treatment [J]. CNS Neurosci
Ther, 2017, 23(1): 5-22.

Prado-Alcala R A, Ruiloba M 1, Rubio L, ef al. Regional
infusions of serotonin into the striatum and memory
consolidation [J]. Synapse, 2003, 47(3): 169-175.

Apontes P, Liu Z, Su K, et al. Mangiferin stimulates
carbohydrate oxidation and protects against metabolic
disorders induced by high-fat diets [J]. Diabetes, 2014,
11(63): 3626-3636.

Alberdi E, Sanchez-Gémez M V, Cavaliere F, et al.
Amyloid-B oligomers induce Ca®" dysregulation and
neuronal death through activation of ionotropic glutamate
receptors [J]. Cell Calcium, 2010, 3(47): 264-272.

Niu Y, Li S, Na L, et al. Mangiferin decreases plasma free
fatty acids through promoting its catabolism in liver by
activation of AMPK [J]. PLoS One, 2012, 7(1): e30782.
Canal C E, Chang Q, Gold P E. Amnesia produced by
altered release of neurotransmitters after intraamygdala
injections of a protein synthesis inhibitor [J]. Proc Natl
Acad Sci USA, 2007, 104(30): 12500-12505.

Biradar S M, Joshi H, Chheda T K.

Neuropharmacological effect of mangiferin on brain

[51]

[52]

(53]

[55]

[56]

[57]

[59]

[60]

[61]

[62]

amines in the
Eur J

cholinesterase and brain biogenic

management of Alzheimer’s disease [J].
Pharmacol, 2012, 683(1/3): 140-147.

Jung K, Lee B, Han S J, et al. Mangiferin ameliorates
scopolamine-induced learning deficits in mice [J]. Biol
Pharm Bull, 2009, 32(2): 242-246.

Kasbe P, Jangra A, Lahkar M. Mangiferin ameliorates
aluminium chloride-induced cognitive dysfunction via
alleviation of hippocampal oxido-nitrosative stress,
proinflammatory cytokines and acetylcholinesterase [J]. J
Trace Elem Med Biol, 2015, doi: 10.1016/j.jtemb.2015.
04.002.

Abdel-Aal R A, Assi A A, Kostandy B B. Rivastigmine
reverses aluminum-induced behavioral changes in rats [J].
Eur J Pharmacol, 2011, 659(2/3): 169-176.

AR, P W, R B BRI BRI T L ) B-UE R
FEAGWRO R [J]. PEHAKE, 2018,
27(12): 1364-1371.

JaledE, AME, ke, % shEEFRE T KA
SIRAT MR FIVER [7]. W& MR 2 4 5, 2018,
34(2): 278-282.

Schrag A, Taddei R N. Depression and anxiety in
Parkinson’s disease [J]. Int Rev Neurobiol, 2017, doi:
10.1016/bs.irn.2017.05.024.

Novais F, Starkstein S. Phenomenology of depression in
Alzheimer’s disease [J]. J Alzheimers Dis, 2015, 47(4):
845-855.

Sukoff Rizzo S J, Neal S J, Hughes Z A, et al. Evidence
for sustained elevation of IL-6 in the CNS as a key
contributor of depressive-like phenotypes [J]. Transl
Psychiat, 2012, 2(12): e199.

Iwata M, Ota K T, Duman R S. The inflammasome:
Pathways linking psychological stress, depression, and
systemic illnesses [J]. Brain Behav Immun, 2013, doi:
10.1016/j.bbi.2012.12.008.

Zhou R, Yazdi A S, Menu P, ef al. A role for mitochondria
in NLRP3 inflammasome activation [J]. Nature, 2010,
469(7329): 221-225.

Bauernfeind F, Bartok E, Rieger A, et al. Cutting edge:
Reactive oxygen species inhibitors block priming, but not
activation, of the NLRP3 inflammasome [J]. J Immunol,
2011, 187(2): 613-617.

Cao C, Su M, Zhou F. Mangiferin inhibits hippocampal
NLRP3 inflammasome and exerts antidepressant effects
in a chronic mild stress mice model [J]. Behav

Pharmacol, 2017, 28(5): 356-364.



