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Advances of polyphenolic compounds inhibiting

protein conformational disorders
BAI Yu*, WANG Wu, CHEN Qi-Rong

(QinLing-Bashan Mountains Bioresources Comprehensive Development C. I. C., College of Biological Science and

Engineering, Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: Polyphenolic compounds are bioactive molecules widely found in Chinese herb or food. Many studies
showed that polyphenolic compounds could prevent and control protein conformational disorders through inhibiting
proteins or peptides forming into fibrils and disrupting preformed aggregates by hydrophobic interactions, or
through reducing cellular damage by their antioxidant potential. Here we systematically review the recent advances
of natural polyphenolic compounds from Chinese herb or food in vitro inhibiting misfolding and fibrils formation of
proteins or peptides, and their inhibiting effects and mechanisms in animal disease models, which would provide

basis for potential use of these compounds in prevention and attenuating the progression of protein conformational

disorders.
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The B, HBENE I I 5 MR £ 4 A T AT 40 )
B T B 2 IR T BCUE 4 £ 4 B A 5R UE R A AT
g4, FLIBAIT ML (neurodegenerative disease).
2 RUMEFRIA (type 2 diabetes) Az HiAt 2 [ i A4 5 95 9
(protein conformational disorders, PCDs) & % — & ]l
e 57,

0 R 2 K R A R AT S B T RUE A A A
Yk, X ECYE AL A 4E R EDTRALE PR P 22 R Gl 4h
AL RE S, HE5EARMWBERMHEL. HEER
o) G P 95 B0 1 P 22 R AT MR B 9 G0 BT 2R K T BR
(Alzheimer’s disease, AD). 114 #%J7 (Parkinson’s disease,
PD). AAE Y47 IR N7 (transmissible spongiform

encephalopathies, TSE). JJ1Z& 4l 2 fi#{{iE (amyotrophic
lateral sclerosis, ALS) F1= #Z1ijiJ5 (Huntington’s disease,
HD)™, LA 55 % il (lysozyme) 8454 S 5 Ik
PEJE By BEAS 1 2 9% (familial amyloidosis disease)!'”
AA FIFERREAR M UYL AL B R Gt e R BEAR
PE 5 (systemic light chain amyloidosis, AL)" £/l 2
ROwE R 1 2. MR N AT IEH ThAE I & A i L
TN ARG EN, KRR, R4
AL B A @ N ERGR, IR G H RN UIZ IR
IR Y, ) KON BGATE R FRLT4E - B T
B T IEMARELT4EK 0.1~1 pm, T84 20 nm,
SHEH Y PTG, A &
F R I SRR, KEDUREN AR HA A E
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O S50 B AR A, U1, AR RS, RN AR 1 R
B0 I BGUE R 1 21 48 1) 2 2 DR 3R IR IR T VR iR
B, pH e FAEE A 1F 17, 5 E AR E K
P BRAKAE S e SRPEFN S = o1 RAE 7
o U B TR SR R R A R R S — A gt
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FIX =P ARSI AE FH )5 B T B R B A 4 2 T
RAETEPEL G, ) T Re v B A L2 K B
VEM FELT 4, BRI B R Ve 40 A 21 450 4 i 1) 2
P20, gkAh, 2BV AW PUE AL TR BRI TR
L4 06 40 M (1) A A5 R i R o EEEA
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S[EERBE T 072 MMSER 77, X A ik
% JIK4H 20 PTE R FEAF 2 M AL/ o
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SR 5 U 2E M RE AT 4, [RGB (1 PR B 22 R T e
W REAF Y S i 2 5 LR TH K Mk B3 s Y, £
WAk Tl i 5 B e KA S A A SR A2 8
e BE A, HBREAR S T2
(B FRIBRZKAE F 7, 0 A7 5 £ A 2 25 B3 e Rl ot
VEMPELATAERR TS . Wi B SRR PR, AR Ah SR IR
S Bz 2R 38 I K A FH B 0 A I R B R B AT 4
i FL I Al BT 1 T AR A B s EGCG it i 7K 1
1 o-syn™ 2 AR B 3R BT e R AR AT 4 RAEFE I PR
K s HERAL EVIMHER (myricetin) BEWSZE & AP,
TERFEATHEMITK X, FEAB, L, TERFELT MR I Y,
1.1.2  n-ndtHufEH

- SLHEAE & 15 5 H TR RTE A R A 4 1)
HERER . T FELYEAE & AR M Z R 7 51
95 TR R R (OER. RN ER ) i
@ n-n SEREAE A A 8 A B A Y AT 4
- FLHE AT BE AT M 2T o 45 b ) 4L 2 i RE R AL T
Ttk 2GR T TIN5 B IR E B R A
—ESRAIE, WTRAS RN E AR B A A 4 )
B EEEEERAAE TS, i en JLEEEM, M
15 R R AT 4 B e R AT e R . dE
PRI S B TR (gallic acid) fE1ASMREE T 5
PUIR & 2R 07 B R 2 R 2 A1 (1) m-m S FH 100 i) g
B R BEI R4 P,
1.1.3  ZEfEM

T E K b @RI E AN e 2 W B T
BAy FIaESE, 2k EmRE LA T 5E

H B K R S 2 (R R RE 0 T I B . T
8] 715454 (molecular dynamics simulations) iiF 52 -
LW R A MG 2R Ae 0% 1 B8 Tau 2 K VQIVYK
VE B BE A1 4t 2 18] 1) SRR 4 1 A B AT B A A
B P EGCG fempilal 5 E1 A &0 A B 1E
IR ARy, VERIFEET4E Ho R E1L 2 IR SURE, {3274
fiE R B,

2 A B WA e oy o £ A T BB 2R T M
T YE ] B8 A K AE L m-m A e P R4 R
AR T8 I AU AR SR 5256 38 E 5 1 22
REBS BT 3 22 MK PPy, VERPAF AT AEMR R, 2L
PLER R A2 P B RE S HE P2 IR PP ;.00 55 128 775
ZIR (tyrosine, Tyr) 75 & M Z [A] [ m-m JLHEAE T, 1
55 1 2 T i i AR A 4 2 A ) BT PRI T AR 4
FIEA 5= P, 4> 1% (molecular docking analysis)
FG3 5 7 5 REHUAE 5L 2 A & P4 ] AR, T2
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AR, L s AT 4 i 5 T Joit ot A S S gk 555
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I $2 v A AW B A Y (SOD) % 4 BY, 7E AD
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PRAMIH B 2 IR R B TEM A 4ETE Ak
BUE MR VERY R LT 4, TR AE BN 155 8 v TG BH R
ROR s M — L8 2 A S AL BR84S MM ) Ve R 1
LRUETE RN, 1T HL RS B I 92 5 5 R /) BRL BN A
WIEEPETE R FE A 4, PR AR X WA ZH 2R 4t
IR BRI, WASEE . i 2% EGCG. B K.
Z0E B E B P REAAE AR S R ) BfR R AP TE
MFELRYE, T HAE AD AL/ AR N RE R AR E
RERa R LY/

Zhao %5 " 2 B AD #E7 APP/PS1 /N B8, 1R
K 3N HBD T RN AT A UTRRY, H1&
27 /NRACAZ I RE ¢ Alsadat %5 U IESE 4y AD AR
KB RS ERFEAC T RN N APys5s TERDFELT4E )
DR, [FIEFRAK T B 2 W I (B-site APP cleaving
enzyme 1, BACE1) ] mRNA F£iA/KF. # %7
PRGN RE AN E] AP VE K FF 21 45 15 Bl M8 Ve #o 1 2 4
fife 5, AE AR N I RCR R 25, AD B 3 x
Tg-AD /)N BRI vE S R 2 3 A H sk 1/ BROK Tk
TS AZ AN AR TEMFELT4E, A T2
TR ot 40 A0 /0N Jie Joia 40 A 38 A ) B 22 A8 Ak, I e
7 HAESRICAZThAE . EGCG AR ANRITIR 7N
BB 2 HR G Tau, TTR A1 IAPP 2 Ik BGE ¥ £ £F
eI M E 9, H EGCG ARSI AL 74 5
GuiE Ve R FEAR M S AR N Be AR S e Bk R A
B (light chains, LC) J& B UE #3 FE£F 48, /D> LC &
W FEAFYEAE AL BB O IEEAL TR, TR KT
i BT AR TR E R AT RE S M A Hee T A R
2h 4k, tHREE P A AL S5 A FH R HD B2 4Y R6/2
NERREL AR AR B 2 PD AR K B AR T
P e e o 2 = P A BB 7K P kR T PD KRR B
AR W R LE AR A AT LU o-syn B AR A IR
&, FHEeA B> PD AR KR AR NI o-syn &
44 B s I s EyE e BUE AR RS T PD BRI
BRI TE, AR PD /N IGAT BB EIR B, 5
AL RRUE SN AP T8 B0 IF £ 4 T BUFN i 5% 21
9 BN RN, RO R T AD LA APPswe/
PSI1AE9 /)N B KM A F AR V&M FEET 4ERT AR A5 F
BEEL, JREE TN R AL o RE B E IR By AD
TR BRI 4L 14 R MR S 5 5K 7 MDA fil—
FAL A (nitric oxide) 7K, HEE T AEH kS 2
EAER T, JHEE TS CAl KM & T
F R L 2 AR A, B

X T R R BTG, R 2 M ARR
MK Z Wi &Y 2 R M A H I, Yang % )

RINELH RS G H0H] A KA, 1M H%
AD 8 Tg2576 /INERAMEE S 1022 38 R Ae 5 27 i 1
% 57 f (blood brain barrier, BBB) J& 5 AP VE ¥y k£ B
it > AR TEMAELTYEE . LR ARKPIA
R T AD BN R A Thae B R
TEARANREAE a-syn Ve FELF4EfE SR 7, HHBUALL
TEFIFEAR T PD SR i b 22 40 M () 3 TR B, (R4
T PD R Y. R RSN
B AB VEMFELFETE L, FEREAE AR VE M LT
YT ™ TEMRIN, AD BERL/IN R IR A 2P 45
R T RSB 5T« SOIRAARFA T i X I AB UE
Ry RERES,  HOO AR JE K B 2T 41 B A0 K
T PURAL R Y s B RO PR
APV A VA R, o 2 BURE R A — i R
E BB RS I/ W PR BT 40 i INS-1 H 1K) IAPP JEd
LTYEITIR, JEREIB A INS-1 40 i 73 Wb JB 15 K 1t oh g

[F) — 22 Wy AL 5 Pt 0 AN () 5 4 2 19 ol 22 IR AE
PRANR A REAN ], 22 B R AR AR AP A4
) 684 B0 AB A o-syn B 11 B UE B RE 4T 4,
X T e E, REERSMIEER AR, £
R AR SN NS S S 5y TEE 4T
EW TR (tannic acid) fER SN REMIHI AR HEH
o-syn AT T BGE A BE 2T 4 Bl SR Ve REAT 4,
T LE A A K 2 2 1 18 P Y R PR (— Rl R AT
JEE I B A% e MRV SRR I ) TE I AR . 2
B 5 Ve R FE LT Y AR HAE F X R R 3 5T 45 4 e
FtER e 5 A R IR A R T & 07T A K. 1R
PRGN B AR P 2 B IR B 22 B Ak S 0 RTE 2 0
1.

3 N

RRZ ISR N 7SS T, BA
Dy 3AF AREENE (R EERS ). IRRA SRS R, T
HoRaehs o MK Bk, 2B iR IR AT VRN [
FoAt 8 SR R A BTSSR R . X
IBAT MR VBT, 290 75 2 o i 1 e f s O DAY
BOE BRI, HAERCR . MR 23R
DUSE JR) U iy SN RN B R R Gl
ABVERAFLT YL R, HRES 5 L ML B B, 2B
TR AT P B HA R 1 5 BB A T 7T HY
ZWLEY). R, ZEALEEMR AR, R
ARSI RN RARNA R, TENEA
ARMEAMR, W E 2 RN T AR AT BN
Biie, T HAERNARERE R E, BRI R
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(epigallocatechin- TTR TTRIEMHFEAE ST R D TTREFYEAE /DN AR NI [44]
3-gallate) IAPP 27U R IRGEREELF e IR IAPPEF AR /N AR N FIUTR  [45]
LC ALBRGMEE  fGERFEAAEIE. WA ALEE KRR [46-47]
TR AR
R T (fisetin) Hit F LR THER LT TR JREEHD /N R B 22 AR AL [48]
1l %% %) (kaempferol) a-syn ) < AR i E R IT & I PDK A% A F a-syn S 4 [50]
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filt BR LT Yk R ERERER
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