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Research Progress on Intervention of Natural Products from Plants in Neurotoxicity of Acrylamide
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Abstract: Acrylamide (ACR) is a common toxic substance in foods, which can cause serious damage to human organs and
systems, especially the nervous system. At present, there are no appropriate measures to prevent and treat ACR neurotoxicity.
In recent years, it has been reported that some natural plant products with high safety for consumption, strong antioxidant
activity and low cost can intervene in ACR-induced neurotoxicity. This paper mainly introduces the neurotoxicity of ACR,
natural plant products that can intervene in ACR neurotoxicity, and the underlying mechanism of action in order to provide a
theoretical reference and research ideas for the treatment of ACR neurotoxicity in multiple ways and though multiple targets,
as well as the development and application of natural products against ACR neurotoxicity.
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MAPK. 22 2 i 7% A6 8 F U (mitogen activated protein kinase) ; JNK.
c-JunZHE A B (¥ (c-Jun amino-terminal protein kinase) ; ERK.4t
W P (extracellular regulated protein kinases) ; NF-kB.Z% [ kB
(nuclear factor kappa-B) ; IxB. NF-kBH#i|& 4 (inhibitor of NF-kB) ;
NLRP3. NODF 52 #4045 H) 38U X B 13 (NOD-like receptor thermal
protein domain associated protein 3) ; TNF-a. iR FEIA F-a (tumor
necrosis factor-a) ; IL.FAZIME/r % Cinterleukin) ; Nrf2.4% K FE24H
F[HF2 (nuclear factor erythroid-2 related factor 2) ; Keapl. Kelchff
ECHXHEE A1 (kelch-like ECH-associated protein 1) ; HO-1.MfL£1 20
41 (heme oxygenase 1) ; GCLC.7%%( R V- I 2 W i 2 By (i 14 7 5%
(glutamate cysteine ligase catalytic subunit) ; GCLM.% %R - it 2
FERFRA AT (glutamate cysteine ligase modifier subunit) ; NQO-1.ER%
WL )51 (NAD(P)H quinone oxidoreductase 1) 5 PI3ZK . i B AJLEE-3-
W (phosphoinositide-3-kinase) ; Akt.Z [1¥HFB (protein kinase B) ;
LC3-TI/LC3-L50 % M % B (1 5 8E3-11/1 (microtubule-associated protein
light chain3-1I/1) ; PERK. PKRFEN G M A (PKR-like endoplasmic
reticulum kinase) : elF2a. HAXHFIIEHELLG A F (eukaryotic translation
initiation factor 2a) ; ATF4. % 3i% K74 (activating transcription
factor 4) ; CHOP. C/EBP[AJE#EH (C/EBP homologous protein) ;
Bel-2. BANJ#k LR -2 (B-cell lymphoma-2) ; Bax. Bel-241<X & A
(Bcl-2 associated X protein) ; Cyt-c.Zlffith%c (cytoehrome ¢) ;
Caspase. -2 B2 R A2 B2 (cysteinyl aspartate specific proteinase) .
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Fig.1  Oxidative stress mechanism of ACR-induced neurotoxicity
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Table1  Natural plant products used for intervening in ACR neurotoxicity
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BEE SLEMR friminy PO 004 mgiL, FifEM b T s e
iz CSBUGME 2025 mokem, ST min, ESACREIESH B R R R R ]
" P ES a sy SHANELER, HISINEBIER, AR,
REE R ks i R mlen G5, S8 EARRARRAREAEAT, NEDVARY .
ip 125, 250, 001000 mgkem,, SACRREAH11 d
[ 1 R Wisar & ip 125 mgkgm, FLE3d, FSACRRIEA11A RACSHAR, BIEERUANL [63]
ACRIEL dfF, Flip 125 mgkgm, %I
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1RIE L | RIE T, SODBEEMYEALEE (superoxide dismutase) ;
CAT. I E M ERE (catalase) ; GPX. AWt H KL A (glutathione
peroxidase) ; Atg6. AN KKK 6 (autophagy related gene 6) ;
5-HT. 5-$2 ik (5-hydroxytryptophan) ; DA.Z [EJZ (dopamine) ;
NA.LHY FJRZE (norepinephrine) ; ACh. ZEAHFHE (acetylcholine) ;
GAP-43 KA K H-43 (growth associated protein-43) ; Syn L5fili 3
I (synapsin 1D ; PSD95.5%filJ5 % 8 195 (postsynaptic density95) ;
ArciEPE T B F (activity regulated cytoskeletal protein) ; Tujl.5
AL E A3 (B-1I-tubulin) : DCX.XUE R % (doublecortin)
K2 HiPIR R 7 1 A CRBNEE T VER £ JH DLk
Fig.2  Mechanism of action of natural plant products against ACR

neurotoxicity
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