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Research Progress on Bioactivity and Mechanism of Tea Polyphenols

CHEN Zhiyun, LI Jie, FENG Yu, REN Taiyu, CAI Yiming, LI Junling, YI Hongyan, JIANG Shuangfeng’

(Xinyang Academy of Agricultural Sciences, Xinyang 464000, China)

Abstract: Tea polyphenols are a class of polyphenolic mixtures with phenolic hydroxyl structure in tea plants, which are the
main functional component of tea, and the content is relatively high in green tea. Tea polyphenol bioactivity research gains
popularity, in the functional food, drug development, preservation and preservation of preservatives and other areas with broad
application prospects. Tea polyphenols have a variety of biological activities such as antioxidant, anticancer, hypolipidemic,
blood sugar regulation, antibacterial, anti-radiation and so on. Their mechanism of action mainly includes regulating protein
kinase B (AKT), nuclear factor-kappa B (NF-xB), epithelial growth factor receptor (EGFR), adenylate activated protein kinase
(AMPK) and other signalling pathways and related proteins. By analyzing the relevant research literature in recent years, we
review the material properties, biological activities, mechanisms and applications of tea polyphenols, with a view to providing
reference for the development of tea polyphenol-containing functional foods and natural medicines.

Key words: tea polyphenols; chemical composition; biological activity; mechanism of action; antioxidant; anticancer;
regulation of metabolic syndrome; anti-radiation
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Fig.1 Research and development of main products of tea
polyphenols

1 RZEMHIEARSIE MR
1.1 FHSEMEFERR AR

AW T R R Y 18%~36%, A
FGEERI E T Sy, HATE S22 b4

HZFMb2r sy, EEAASE: LRI EY; Wi
G 1675 2R - AL R EAE Y W IR A4 19 R

TGN Horh LA E S T AR 2 A
Y 70% LI, Sew WRh: RIEETILERKRE T
2 lig (Epi-gallocatechin-3-gallate, L-EGCG) . R
T JLZKZ (Epi-gallocatechin, L-EGC) . FJLZR KK E
1% 1§ ( Epi-catechin-3-gallate, L-ECG) . % JLZ5 %

(Epi-catechin, L-EC) 4§ 4 Fpt'9, F A2 2544 =an i 2
BN o AP LIS R AR T IR LA F AT,

WHFZ &R RIS EI MG . AN, 2%

Z iy M HAT A YAISERZ H 4-IR3E-3 IR
FRAEME 2R R, 55 2 W AL 2E S 20 i an

1 R,
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Fig.2 Molecular structure formula of four main catechins
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Table 1 Main chemical composition of tea polyphenols

eS| Ew ¥R S eS| Ey F BHEk
FRETFILHER3-BETFME  C,Hs0) SRR -2-0- A T CyrHs00yy
BEFILFRKE TR Cy,H 50y, Lz M-3-O- 4B 1 C,Hy0y,
FILHR-3-W A TR Cy,H 504 L ZEM-3-0-2LFUBE CyHy 0y
LAk JL%% C,sH,,04 12131 m%@ﬁz‘-}o-lﬂu‘ﬁﬁmﬂfﬁf‘r‘ CyoH 5000
RILKR C,sH,,04 Fr3EER-T-O-h CyH30y4
LR B T IR Cp,H 50y Wt R-3-0- 2 Cy7H30y;
FREFILHER C,sH,,0, 5 AR -7-O- A Wi T Cy,Hy0y,
WEFILEER C,sH,,0, 5 AR -3-O- R A i Cy,Hy0y,
IIpEF S C,5H,¢04 TRIHERT R -3-O- M AT C,H,,ClOy,
Mt = C,sH,,0; CHERALTT R C,sH,,0,
i CysH,10g BS 21 S Cy5H,,05
LR CysH,06 VA E N ASESS T ST CsH,,0,  [10]
T CyH30046 ES ¥ IAEES CsH,,0,
JRAERT 7 B2 CygHaeO1 HRLEFR Cy5H,404
Wik Hz R -3-O- i 4 Wl 1 CyHy 0,5 KR 3 (6- X T BB R ) CygH,,0),
— Wit pe 3% -3-0- - ZUBHTF CyHy,00), (215] BETR C,HO;5
Wik e 32-3-0- AT CyHy0, LRFR C6H,50,
Wik Je 2R -3-O- R AT T -7-O- FAME T C,,H,00,4 Xt R CyH,0,
Wit Hz 3-5-0-B-D- i 4 Wl 1 CyHy0)5 Wi R CyH,O,
ARRE R -6-C- A BT CyHy 0y, Xt -3 A AN R CisHigOp  [12]
ARBEZ-S-C-PIHATRT  Cy Hy Oy, SHERIETR CysH,0),
R -3-O- M 1T CyHy0y5 [ XL B R C,4H,(0,
R -3-0- FLIE T CyHy00 5 S B ERR CoH,00,
Tl e R -7-O-25 WY CyyHy0,y X A LI TR CH;505
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Yk sEE ALh i, S T PLEER, (XY R
BPMERS T3 SUEAPIER], LSRG 588 HE
T RS G R, R0 ) & A K i R N T A
B E R, AH LG LA R AN RS o, (b R
YRR AR, TR FE IS RN S o,
T | 4i T PR IS4 ot 22 o8 I (A4E i, 3X LS Bk
PRI, AW A 20 IR AL, AT,
TE £ 1y %8 AL (Polyphenol oxidase, PPO) . it /b4
fiti (Peroxidase, POD) ZAEHI T, 452l 2 &k A= 464k
WG N, TN ZR | AL R EY o,

2 RSERVEMEN

W WS EE: i fe . bus . BRImig .
VA IOHH . TR . PLAm ST AE, 2R W R AR MEAE
FAMLHIAESAF S-m B an &l 3 .

2.1 RZEMASEERIERE

Vst SR B —ZE R AR B A AR TE ) o,
AP REH, A2 W n] LA A R T 2R SR 1 2
{510 B rh AR 23k, SR di A b4 fhae 7y,
I HAETRT E AT . B Bk 8 5 4l a0 A= 7 |ifE
FHER T8,

H ALY B AL B (Superoxide dismutase, SOD) |
e H kI E Ak B (Glutathione peroxidase, GSH-
Px) . c-Jun 2 F& 7K v B I ( c-Jun N-terminal kinase,
INK) 2 g Mo bt A AR AL TR 2R B A .
Yin 88 i@ T A Z WA N PUE L SE G FREH, 2R 1
nliE it i# SOD. GSH-Px. #Z 5% 5% KT 2(Nuclear
factor erythroid 2-related factor2, Nrf2) %585 [ ik,
[F] B T Y8 A Jeg PR F o Tumor necrosis factor-a,
TNF-o) . R R] T RS (1235, SRy aay
LA TS ARBE T, LA SR M S A0 O T 1 A 3
i Yu ARG AN S SE S UER] ECG T i g
Bt Nrf2 ZF R | 4T N4 1 (Heme oxygenase-
1, HO-1) FE 11 5%15, i NF-«B i % 1 P65 iRk,
MR SOD Witk . AEWIA-FLARANA Y, 5= mn]
i 3 BRI Y % (Malondialdehyde, MDA ) . #EPE4R

(Reactive oxygen species, ROS) FH 2k b8 ik
BT, X AT HE 54y R P38, INK 45 AH AR ik
TR KA B

Nrf2 | 5518 5 B 5% 55 0% 7 (Signal transdu-
cers and activators of transcription, STAT) , EGFR £¢
T I B N YRR 1 2 S i N BT AR AR AL Y
PE¥E . Huang 2502 38 35 X 56,00 g AR 1 /N BRI 5% 36
W1, EGCG Al # i i Lo g /I BRAA P Nrf2/HO-1 $iT 4
ARAE S 3m w0 ILZH 2 SOD 1, REAIG
ROS {54, Y2 Lo /) BRI DR oA A A S A IV T
WAL . T RIH, EGFR {5 530 M0 8238 e ik
A A T AT RE 2l i o S AR AR BE AT Y B0
Chen &5 fIF 58 S TR S A 3 A5 1R/ )N BB SR 2H 21
' EGFR {55 538 i v HE 52 A4 7 1% 220 1R 25 1 3
(Janus Kinase, JAK) . STAT #UZE FH e ik5 FJE, ET
20 mg/kg EGCG b3 8 JEJF, KB/ E S Rk gH 41
EGFR/JAK/STAT {5 5l B 2 E s, HEE Rk
N ERINTE e .
2.2 FBEMUEEN AR

JREIE S 2 U LA 2 i YA 3R B0 — R3O
o BEEAEPIETEROT AW A, 28 22 Wk dm oy
A A I AR A O B S BTN B A EAL .
22 RPN R | S SA S0 i
A P A5 T T R 4B AR TS S A T
VT AERMIFTE I, 255 Z2 19 ] A3 SR TL & |« T
S IR A5 1 A U251

2 YL ) B I A S S 2 T U T2 B A
FECEMENME R AT E WIS . Li P i 5 mg/
mL 48 22 1 il EEZL IR IR A5 R /N B 27 SRS, B
FREFLAR I 4 BAL T G1 WRIRES, BRI MEER
XHRZHAR N, IX AT RE S A 2 Myl N /N BUA PN 4
JEMER . A Y AR RS R D A R 1 RS
Ko WATIRZF WA IR, RIS ZW IR G5 201
FLIRIEE R A XU B AR DG, BRI AN T 5 Mg
AFUIE R FUIRIE S RN 16.7%, RIS

GOLMI} GSK3f ——AKT ImTOR
Caspase3 < Bax PI3K AMPK
ST
22%— Smad <—— TGF-f «<—— %5 £ | EGFR | MEK | ERK
INK

NF-xB Nrf2

e NN

e

IL-18
TNF-a

D P38

ROS
MDA

K3 ZRZ WA T B LR OGS S e 1A

Fig.3 Signal pathways related to the main mechanisms of biological activity of tea polyphenols
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T 4 MU B B G R 24.3%, RVIEZE
B A Bk 22 W LRI 52k ZR IR0, AT
1 (Caspase ) VE S A I8 T H 422280 25 1, dE L
5 | FEE AR I Y £5 40 5 RN D BB AR I Y RE A 15 S 4 I 0
=, A5 ZE ] A2 P9 T2 5L K Bax(Bcl-2 Assacia-
ted X protein, Bax) JE#:P, KEMFITLE R FR, 2%
Z Wy r] ffi Bax. Caspase9. Caspase3 545 R IA/K-
1, Ik B kL4 ifeyeg -2 A (B-cell lymphoma-
2, Bel2) 8528 IR /K- 32 2, i F s 40
MEPET=027Y, Bae 4P il H 5 pmol/L EGCG 4k
B2 kP E R 4N 96 h, Caspase3 {5 51l 85 15
AR Z R T B R A T . AR s —Fh ik
G L 2 By X ik g B 00 A ) AR G O T
Caspase3 & 5@ AT, s R L Zstip @ -
A Caspase3 & ik, KRNI 40 M AZ % 5% A+
P53, Bel2 S5FERFEIAHE T il eg A= P

Fvyeg 14 A= A 55 539 LA PR T Bl 88 AN AT 4, ZEGRZ
WML TE B B b, fyed 4 i (e P8 TR se 7,
Ifi. % N B2 A= K X+ ( Vascular endothelial growth
factor, VEGF ) 7E/& 40 Mg v o) F2 3k H AT e 2
JE A B 5 RS, S S M S A . o R
B EGCG #iilil] VEGF S HAZRAE ARl v i1 22k, #F
TR Aefeed A= AN AT WL, 33X — 7 T 7] G- S b
FECAA A L A A 19 3T R R 431k 52 3] EGCG 1 FR
i, D3 — 7 EA] B SRR MELESE 3 4% (Phosphoino-
sitide-3-Kinase, PI3K)/AKT 15 58 2 2], fii
VEGF & [ 3Rk I X077, EGFR 28 i
KA EE MM T 2 —, MR8 . %5 .
1290 . H9FE 55 EGFR M BRI A it ik
RPN, IEASRFIT A, EGFR {5518 . B 0A
FEZ MR 1 (Mammalian target of rapamycin, mTOR) .
STAT3 . 2225 AL AL (Mitogen-activa-
ted protein kinase kinase, MEK) . 4l &5 25 3%
fiff (Extracellular regulated protein, ERK ) ZEH0E [ #if
fig b /KSR 8% EGCG i35 T V&, JE sl A Jeg 4
R g S {27800,

=1 /R 3k B ZE 11 1( Golgi membrane protein 1,
GOLM) &4 il Mjed &A= 0 220 S 22—, T
O Ak FR IR, G TR IR 240 I Y B SE AR 28 58 0T o
Xie 2 sl L W IE B, EGCG gedgam X A\ FLAR 5
MR R IHRIBE ST, IX P ES GOLMI _LiiF AKT/
MHEE -3 -1 (Glycogen synthase kinase-3, GSK3/)
fH =il P EGCG MHIHET R GOLM1 TEYE 4
I FRIRAT G, 4N ES ML o Y R 4l i 1 g S
12221 B2 TR, B0 42 @ 25 11 T (Matrix metallo-
proteinase, MMPs) 7F iZ i i 2 55 4l il /1 35 Jot 1 9
SRR WFgE R, 241 50 umol/L EGCG % H i i
VRS, 1S 3 T8, ) R N A Y MMPY 2R
4 A H: mRNA FEik/KEH, Bretaudeau Z51° JM 1314
SHIE AT SRR 4 N MMP1, MMP2

SRR A #RIA/KEZ EGCG Wil
23 RBEMHETREISEEEESMRIERNS]

AR EE G E S R AR AR ER AL [ 1Y, 7T 3L
ZRAN RAAEE S L, R B . A SE
Jide i FEALPT . ABPEAEEO . RSB, 22
LA BRARR S . SGEHERR AT . BRI R, DA T
B AT A I 2 GE 0 JE X 2 R O i B
TR . IS TG, FREHLLZ IS A
- EA R A R R R 5 S A R EE LR R
R R, X TR S 2 L/ INEREh ke b s
FUlEZ s, SRR NAE R | (S bR iC ) FaE PR
FEE SOl

Jigk 55 FEHEPUAE R 25N AR 25 5 E B0 I 2R
LA IE TR 5 R AP S T 2R G ELLA
Bt — A3t i S AR I 13 A S S P, RS
b 48 22 Py e MR ) J19 15 R FIRT R USSR I - 255
T VR S R PR, bR R R, IR TR
PRI, AN S TR -4 B GBI, 24
S DI ETR R R N = L = 1P e A PO |
800 mg/kg A2 W X HIHEA G REAR R FRIE S 16 )
Ja R, KEUARN RS NG IVIIR « AH A Hvil =RE7K
SRR, HRS mALPTE R A DA . B AEDY)
T8 Ak TR 5 FHCHT R BRI S 2y 8 JE R B, KRB
AR E RS IO /8 - R eI o ) G O | e RE 7 W = R A 1= I
SOD. & H Ik (Glutathione, GSH) & & FH&, Mg
Febr o EDEH R R, RIEE T (4K 6
(Interleukin-6, IL-6) . F14HAifiS -2 18(Interleukin-14,
IL-18) . TNF-o &3 FRE, MNRAKFREAR, S80E = M
VAR, TR ZRAP UG B G, I T RE S A 2
Py X A4 it % Ak A= K X -F f(Transforming growth
factor-beta, TGF-£)/Smad 15 S8 BEIE A <o [FIRT,
JH 100 mg/kg EGCG Fr i 5 2 I wL A% K RS
10 JE S, TEAE S 240 IR 5 AN . PE )R 3R 4r
WA REAR AR 25y T vl 3R 315 — B SUNTCRH RIS SR

S3A1, Wen 25070 38 35F FE PRI 2 2% | AR 2E X 2%
ZWAE T INRE LA 5 TAIFST 4 BR, 25X 22 1 %F i S ILAE
JT5 A U B RE ZE ELAY SR H [RIRE Il 25, AT 4 255
AR ML 775 E TS . veh =R A0 H e e AR 1 A I A9 B
2 Li 20 5 St e WA 2K 22 W T S RN B
(0N QN 1= 2SI AV =l 11| 1 = 1 R = S BN L
I LB 1o B AR SR PR TR 3R KV B AR D MEARL L T
P55 . FETHEN 2 A B AP B 2R LA SSEIR, E At
P RS S RIS BT D e fasZ AT 2 LA
Wi, WFFEZE, it 100 mg/kg EGCG 4L, A] i
VAR R 9B 2R A2 AR R I 1 I R R BRI EE, X AT R
EGCG B #iE AMPK {5538 i#, FER M i+ H 7
=g Hh AR AR E K OE, I e A A
T R AR SE
24 FZEMHNEEMRERVLF

AWy Xt AR S b Z2 A 24 FCRH AN BHAA: AT )
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HA RAF RN RE 7110, FE B S B T AR . BT T
AT T 2 o AR P PRI S AR :
N GER /e Ol ST s R 8 N 1 Ga st 7)) 3 o 11 |
AR AL B A . IR ATP S Ay
', UTAESk, 2T RIS 5 G (i ek
PRI AL ZEHOAT PR L AR SRR R RS . S BR B AL
AR R Sk 3002

TEZS Z 10y 1 2 ZEAM R AL v, 1 DR 2 B 20 i 5L
i IBEE, RN Y BTSN, A i i TR PN
I, Wang S5 50 10 55 22 W H L G 4 SR B
FFERAN A O SR BRI BRI TG PR ST 2600, 2225 mT 38 i
s E ] o LBTiER vy d o st A PN RS SR/ TN s = D 1 3
BRAM R, INIRANAEEET . [EIRE, e RMAFREA N,
i 50 mg/L S 22 My b B2 DR L AT i I e v
TS PR BT, (R R AT R SR T

[FIHT, 255 22 W vl 38 A 3000 1) 40 P4 P SC S8t B
PR I, A B A0 BRI S5 A K VE R . AR A
FRG LR Tl 55 2R -G i SR DR, s 22y T
38 S AU A EAZARAA IR -G it 114 2 325 Bt 1 5 28 B AR
AR, T A SS I TREXURS: REFEAINY . Gao 457
AU ZH 2 T AR 2H 248X EGCG PissatRR e
WigE B, B 2 EGCG AR A2 25 DNA &
il 20 B R B A i A B B ) ) 25 S AR A O
ANV AN, SR R AR N R i G R AR
2y EEIMELR 22— F5eRMH. fEgad 2 /L /Y
WAL J5, 40 (ORI A BR A AR SR A
PRSI K22 2™ S, JEmE i # ATP /Y
B, (AN IS B KT AT B IR TR, T 40 B 4
MR T8, IR RS RN, IR BE RS 2 W 25 AL T
A KT A SR VR, S S I 7E 25 AL B
T B i e A AT o8 HAT BN 2 S
2.5 FZEMAESTEMRIERLE

Ve R NARAIE (2 —B B 26, Bz Bk B3 5 4N
RBEREfh . ANESR Un: 2R 3E | WIS | feEE A
RGN RRR I 3 i RS . eI Z a4k
TR A, RS E R R WL, B R FR A NE ST S
RERCAE YL PP S A LSS 1L P2\ R e ol e NS AR P B
AT 00 DNA 45 FH T BRI ROS i1
SR PYIRPEATIP TR L R S

BN S AT 3 B R G AR, AN S A T
JEANM AR B, 7 IR 2 1 R TR A 5455 2% 0
Too ERYNR ST U RO A TNy, A
WS AN T, R gl 4E R e G1 1, Jia 8070 ffi
25 pg/mL EGCG X532 85 M S N B2 I AT 4 4n i
A IITIE R, EGCG Al ‘g 528 G1 4ty
i, T 4E 22 DR 55 AN A S 0 R R AT 4 4 it o
o —WUFFE R, 1% sk ) fE S AR A N BRI 5
60 mg/kg IETH &5, /NERIEZIMAN GO/GL W4kt
el R [, G2/M 391 S 4t He (o] S g it 24
FEAET 5@ 5% EGCG 1R-G LA /NS S /05

KEARY, B EGCG A i il Jiz ik g i ik
VR B RZH LR b i T S R R R A g T,
BEMTARAY AR 2 0 37 R M 405 . 59 Fh—T0F
FEWFREA, 50 pmol/L JFEAE T 2R AL FH 2 SN I Kz ik 4l
)5, 4PN SOD. GSH-Px WG PGSR, A5 21 1g
Jish A, XSRS MRS T B R AR A5 BT R AT
IR ERT

L B R S E HAE AR A S S BU k2, 6
SISV P90, M MM A Yy . WF5E R
B AE F S A /N B vp N BRI 4 A0S ) 35
[, LA Z A IS AUMNG 77 . AN s aE 77 5257
AR LT, AHSCPE TR A R IR B, SE AR
ARG AZ Fa B R 7 . Al S 4% 5 vl it
P ROS FAHSKCHL A AEGER FATE L, MTixt 52 B 2
ARG AN LR BIEE Y YE . Xie 257 dlad
i 2 pmol/L EGCG Xt H B 175 5 14/ Bz i 45
Vit BRI 58 2 W, EGCG nl i 0% Nrf2 {5538 i
FIFUFpUAARER A, WEBR/NEAR N ROS HEmivesb
SRS S0 DNA S5 Agni i o, 2 g imiE e
Fo 34b, Han 500 50 25 53R, 2R 22tk &9
M) 5 — SR B 22, [RIAREE G S Nrf2 A OHR i
FEEE 1, BRAIK ROS ZKF-, 8 1T o3 fl B fm 5 5 11
Wifhio
2.6 FSEEVHAMEYIEMYE

% LA _E AW is e Th BE 2 A8, 22 Whif 245 Z Fh
HABIHEL . FEPUREE T 10, 2522 W — 7 1 n] e B
AR 5 A M, [T A0 1 9 1 i 28 20K 1§ ( Neura-
minidase, NA) 7ifi P4, 2 117 BH W7 Ip5 25 X0 15 == 41 48 e
FF, SO R AN RS RE S e Oy — Dy, nli ik
it A S R LE G, YE 2R R R 2
LIRS, TR 2204 2 il S5 417

WAl FEA ML 2R AT Ay TS 2 it R 1
AR, %2 25 mg/kg EGCG 1E8) HBV 55
PRI /INBR 6 JE1 IS, 70N BRUAR PR 48 it R I
2N AE A WD RIS , 15 T A R A5 R £T AR
AERE PR IR 175 5 0.0 WL 2L 55 U v, EGCG i
VT AMPK/mTOR 15538 B 0S 408 A W, g
O HLEMARET HEfb, 4.0 T RERSEAS . O WUIEEAN5 45
SERERAR LA 08 5 EH, 10 pmol/L EGCG
AR AL BAAAR YN IMNAS Y 2 41 24 h )5, A5
PI3K/AKT {5 S-EE Fi#, mTOR Bk {bk-FE~Z 20
hil, PETTA- A e, SR Ah A g RE 1

7341, EGCG TEAT A AR J7 T AE FH R AE 2
JH 50 mg/kg EGCG X 7= Jii FABAE /) BRIl i 1
110 d J&, /NEUARRNIE S5 S5 EHFRE R, GSK3p
WAL K- L3, /)N R S FHARA T 45 21 22 /g 152,
FTAZR W B —E A Uige, —IXFF /R
R UEERAE (Alzheimers disease, AD) K AL AIATFFE
ZH, i@t 250 mg/kg EGCG X AD K BRHFEATHE S
7 B 5, KIS Tua 25 B (Microtubule associated
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protein tau) BEFR LM I, g VEBIFEER R8N,
O TERRBE AR & e =, YRk AD K ERPUAEIL R
S5 =2 BTay VAR i< |=Lhat

3 BESRE

A Z W E SR N IR AT ), 1% Z=
i G H B4 255884, Rt B 2R A 0%
PEo H—, A MmriEad BRI NPT MBS S T S
T A RS E, BRPUEATIRE. 5, A WpiEat
VRS 20 M A S 1 L RS S AR S L IR I A A
K MMPS . Caspase 5 [ Jiff < ik 55 34 £ 311 iy 40 it
R ZEHR AT, B RhT MR TIRE. 56 =, &k
T3 380 3 PACTE IR 5 R AP LA PO AR A R =5 L, JH-E
f AMPK {553 i i 25 BEEARE [T e . b =15 |
PR H T R A B i, D DR T AE AR I AR R . BB, 2%
Z Wl A IR A M s et s . S R, T
44 DNA. RNA & #il, IR ge g, B e
YEM .. S50, Zslm s ysdsaa =iy . - mak
ik LK Nrf2 {5 538 B, W BRI ROS I/ DNA
in- S AR T, BB URE S TIRE. TIAS WA
IS PERLH] 2208 M B A5 Sl AL 4%: EGFR | PI3K/
AKT/mTOR ., AMPK ., NF-xB ., Nrf2 &5,

MHTRI I Z W oY B A LSRG
Y7, X EEERZE | Wy RS A AL Z I 2 R it
GRS, T A4S T A 2 M 2R e T,
TIN5 235 22 Py 24 Jo v HAth SR AR 4 S5 ) D st o
eAh, A2 I i 2 PR FEBA AFRE N, EEA
AR PN HT 20 95 Ak, anfal s 2 Mg S AL AT HE A
FRE L R P R IR R IR ik 4 s n i
T Z—o TIh, TR A WA — BinfE 538
EEAEFPLERI A [RIET, ZEE) Rae it . axmtd, LABT 1k
AL TR A AL . AR E LIS AR S A8 B4R,
M S Z Wy A TS HEIA Bm KA R . ARG
RN TSR AN Z W Y B A WIS YEE IR i R, S gh
T A2 W TR RAE VL, B RS 2 W25 TR
B HAR S TR ORGP O R e
R

© The Author(s) 2024. This is an Open Access article
distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S 3k

[1] &8 RFR AR, & 2021 FFPEFHit e T HHEL
fy A7 [J]. & B % rt+,2022,44(3):25-30. [ PAN Rong, ZHAO
Xuejin, DU Jianbin, et al. A brief analysis on tea import and export
trade in China during 2021[J]. China Tea, 2022, 44(3): 25-30. ]
(2] &R, AEE AL 52022 FPEXTER T HEHE
A [1]. P B %+, 2023, 45(4): 31-35. [ PAN Rong, YU Yugeng,
LIU Lan, et al. A brief analysis on tea Import and export trade in
China during 2022[J]. China Tea, 2023, 45(4): 31-35. ]

[3] YAN Z M, ZHONG Y Z, DUAN Y H, et al. Antioxidant
mechanism of tea polyphenols and its impact on health benefits[J].

Animal Nutrition, 2020, 2(6): 115—123.

[4] HELIEH O S. Chronic inflammatory diseases and green tea
polyphenols[J]. Nutrients, 2017, 6(9): 561-574.

[5] LUZJR D, LOPEZ J A, FERREIRA M P, et al. [n vitro an-
tithrombotic, antitumor and antiangiogenic activities of green tea
polyphenols and its main constituent epigallocatechin-3-gallate[J].
Processes, 2022, 11(1): 76-81.

[6] WAN CP,OUY J, LI M X, et al. Effects of green tea
polyphenol extract and epigallocatechin-3-O-gallate on diabetes
mellitus and diabetic complications: Recent advances[J]. Critical
Reviews in Food Science and Nutrition, 2022, 19: 21-29.

[7] &de, 54, FEL, F. 5% S me R b ntE Rl 3
W EFH R, 2022,43(4): 107-111. [ GAO Ting, YUAN Fangyan,
LIU Zewen, et al. Antibacterial and antiviral effects of tea polyphe-
nols[J]. Progress in Veterinary Medicine, 2022, 43(4): 107-111. ]
(8] 3R, x| T4, Fm sk, 5. %% 5 A ZAUH LML
BT RSB R 5 AR, 2023,44(5): 217-224. [ ZHANG
Wenjuan, LIU Xuena, LI Liwei, et al. Physiological mechanism of
tea polyphenols and development of their health food[J]. Food Re-
search and Development, 2023, 44(5): 217-224. ]

[9] #raefe, AR, F0ER], F. R £ &S IR R 6 5F
7o 3 B (7], F 3 25,2020, 51(23): 6095-6101. [ ZHENG Yan-
chao, YU Tian, ZHENG Zhigang, et al. Research progress on bio-
logical activity and application development of theaflavins[J]. Chi-
nese Traditional and Herbal Drugs, 2020, 51(23): 6095-6101. ]
[10] semedk. et A M), % 20k b b BAR L R
#t,2003: 8-20. [ WAN Xiaochun. Tea biochemistry [M]. The third
edition. Beijing: China Agriculture Press, 2003: 8-20. |

[11] XING L J, ZHANG H, QI R L, et al. Recent advances in the
understanding of the health benefits and molecular mechanisms as-
sociated with green tea polyphenols[J]. Journal of Agricultural and
Food Chemistry, 2019, 67(4): 1029-1043.

[12] sk, i, FEE & AR BHEE S HR
SR EF oI, A Fe Tk AL, 2023, 44(23): 287-297. [ YOU
Xiaomei, HAN Aodi, LI Xinlei, et al. Analysis of metabolites differ-
ence of the albino tea tree variety '"Mingguan'[J]. Science and Tech-
nology of Food Industry, 2023, 44(23): 287-297. ]

[13] sk¥e, ZHA, &meih, & AT 2R S 2465308
ARG R AT R A R AR £ 5 ] R
FIRCR L 5 A A F F A1), 2023, 49(6): 825-839. [ ZHU Wan,
WU Ying, LI Xiaoxiang, et al. Analysis of differential metabolites
between 'Zijuan' and 'Yingshuang' tea flowers based on widely tar-
geted metabolomics combined with high performance liquid chro-
matography [J]. Journal of Zhejiang University (Agriculture and
Life Sciences), 2023, 49(6): 825—839. |

[14] £Tk, Aok, FHHE, . F BRIt L0 L LA
HFERMY ST Fea 1] Mg RS At FIR, 2022, 28(10):
1867-1883. [ GONG Xuejiao, QIN Lin, HUANG Yingbo, et al. Ef-
fects of fertilization patterns on flavonoids and glycoside metabo-
lites in tea[J]. Journal of Plant Nutrition and Fertilizers, 2022, 28
(10): 1867-1883. |

[15] R RF, i, & FRAP AT R AR ELF0 Kl
E F 7 [T, % 4E 4 3 3, 2023, 44(1): 83-91. [ ZHAO Xi,
ZHAO Yang, YANG Peidi, et al. Metabonomic analysis of metabol-
ic differences in rucheng baimaocha tea germplasm[J]. Chinese
Journal of Tropical Crops, 2023, 44(1): 83-91. ]

[16] ITO A, YANASE E. Study into the chemical changes of tea
leaf polyphenols during Japanese black tea processing[J]. Food Re-
search International (Ottawa, Ont.), 2022, 160: 1-35.


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.3390/pr11010076
https://doi.org/10.3969/j.issn.1007-5038.2022.04.020
https://doi.org/10.3969/j.issn.1007-5038.2022.04.020
https://doi.org/10.3969/j.issn.1007-5038.2022.04.020
https://doi.org/10.1021/acs.jafc.8b06146
https://doi.org/10.1021/acs.jafc.8b06146

%453 55 13

Wbz, 4 RSB WIS T S A T NI St - 339 -

[17] WANG J P, JTIA R, CELI P, et al. Green tea polyphenol epi-
gallocatechin-3-gallate improves the antioxidant capacity of eggs
[J]. Food & Function, 2020, 11(1): 534—543.

[ 18] JAGDEO J, KURTTI A, HERNANDEZ S, et al. Novel vita-
min C and E and green tea polyphenols combination serum im-
proves photoaged facial skin[J]. Journal of Drugs in Dermatology:
JDD, 2021, 20(9): 996-1003.

[19] YIN B, LIAN R, LI Z, et al. Tea polyphenols enhanced the
antioxidant capacity and induced hsps to relieve heat stress injury
[J]. Oxidative Medicine and Cellular Longevity, 2021, 2021: 1-13.
[20] YU J, LI W, XIAO X, et al. (—)-Epicatechin gallate blocks
the development of atherosclerosis by regulating oxidative stress in
vivo and in vitro[J]. Food & Function, 2021, 12(18): 8715-8727.
[21] XUR,ZHU M R, CAO J W, et al. Tea polyphenols protect
the mammary gland of dairy cows by enhancing antioxidant capaci-
ty and regulating the TGF-£1/p38/JINK pathway[J]. Metabolites,
2022, 12(11): 1-13.

[22 ] HUANG X Y, CHU Y, REN H, et al. Antioxidation function
of EGCG by activating Nrf2/HO-1 pathway in mice with coronary
heart disease[J]. Contrast Media & Molecular Imaging, 2022, 2022:
1-8.

[23] 4, &%+, 8RR, ¥ TAANRKRE G D-F 54
HREE DR R ZAR BT, A% T kA3, 2023,
44(10):343-352. [ LI Jia, AN Miaoqing, LU Chenhao, et al. Anti-
aging effects and mechanisms of recombinant human-derived colla-
gen on aging mouse induced by d-galactose[J]. Science and Tech-
nology of Food Industry, 2023, 44(10): 343-352. ]

[24] CHENJM, LIY F, ZHU Q Q, et al. Anti-skin-aging effect
of epigallocatechin gallate by regulating epidermal growth factor re-
ceptor pathway on aging mouse model induced by D-galactose[J].
Mechanisms of Ageing and Development, 2017, 164: 1-7.

[25] LIS Z, WU H X, TOLLEFSBOL T O. Combined broccoli
sprouts and green tea polyphenols contribute to the prevention of es-
trogen receptor-negative mammary cancer via cell cycle arrest and
inducing apoptosis in HER2/neu mice[J]. The Journal of Nutrition,
2021, 151(1): 73-84.

[26] ZHAO X, SHI X, LIU Q Q, et al. Tea polyphenols alleviates
acetochlor-induced apoptosis and necroptosis via ROS/MAPK/NF-
B signaling in Ctenopharyngodon idellus kidney cells[J]. Aquatic
Toxicology, 2022, 246: 1—13.

[27] PARANGI S, OREILLY M, CHRISTOFORI G, et al. An-
tiangiogenic therapy of transgenic mice impairs de novo tumor growth
[J]. Proceedings of the National Academy of Sciences-PNAS, 1996,
93(5):2002-2007.

[28] TRISHA A T, SHAKIL M H, TALUKDAR S, et al. Tea
polyphenols and their preventive measures against cancer: Current
trends and directions[J]. Foods, 2022, 11(21): 3349—-3368.

[29 ] INOUE M, ROBIEN K, WANG R, et al. Green tea intake,
MTHFR/TYMS genotype and breast cancer risk: The Singapore
Chinese health study [J]. Carcinogenesis, 2008, 29(10): 1967-1972.
[30 ] FRITZ H, SEELY D, KENNEDY D A, et al. Green tea and
lung cancer: A systematic review [J]. Integrative Cancer Therapies,
2013, 12(1): 7-24.

[31] WOLF P, SCHOENIGER A, EDLICH F. Edlich, pro-apop-
totic complexes of BAX and BAK on the outer mitochondrial mem-
brane. Biochimica et biophysica acta[J]. Molecular Cell Research,
2022,21(11): 1-20.

[32] YINZF,LIJ, KANG L, et al. Epigallocatechin-3-gallate in-
duces autophagy-related apoptosis associated with LC3B II and Be-

clin expression of bladder cancer cells[J]. Journal of Food Bio-
chemistry, 2021, 45(6): €13758—e13765.
[33] KANG Q, ZHANG X, CAO N, et al. EGCG enhances can-
cer cells sensitivity under Coy radiation based on miR-34a/Sirt1/p53
[J]. Food and Chemical Toxicology, 2019, 133: 1-9.
[34] LA X, ZHANG L, LI Z, et al. (-)-Epigallocatechin gallate
(EGCG) enhances the sensitivity of colorectal cancer cells to 5-FU
by inhibiting GRP78/NF-xB/miR-155-5p/MDRI1 pathway[J]. Jour-
nal of Agricultural and Food Chemistry, 2019, 67(9): 2510-2518.
[35] BAE J, KUMAZOE M, SU J, et al. The anti-cancer effect of
epigallocatechin-3-O-gallate against multiple myeloma cells is po-
tentiated by 5,7-dimethoxyflavone[J]. FEBS Open Bio, 2023, 13
(11): 2147-2156.
[36] NANDI S K, PRADHAN A, DAS B, et al. Kaempferol atten-
uates viability of ex-vivo cultured post-NACT breast tumor explants
through downregulation of p53 induced stemness, inflammation and
apoptosis evasion pathways[J]. Pathology-Research and Practice,
2022, 237: 154029.
[37] CHEN L, GUO X, HU Y, et al. Epigallocatechin-3-gallate
sensitises multidrug-resistant oral carcinoma xenografts to vin-
cristine sulfate [J]. FEBS Open Bio, 2020, 10(7): 1403—1413.
[38] WANG J, MAN G C W, CHAN T H, et al. A prodrug of
green tea polyphenol (-)-epigallocatechin-3-gallate (Pro-EGCG)
serves as a novel angiogenesis inhibitor in endometrial cancer[J].
Cancer Letters, 2018, 412: 10—20.
[39] KJERIM, OLSEN D A, BRANDSLUND I, et al. Dysregu-
lated EGFR pathway in serum in early-stage breast cancer patients: A
case control stud [J]. Scientific Reports, 2020, 10(1): 6714—6122.
[40 ] MINNELLI C, CIANFRUGLIA L, LAUDADIO E, et al. Ef-
fect of epigallocatechin-3-gallate on EGFR signaling and migration
in non-small cell lung cancer[J]. International Journal of Molecular
Sciences, 2021, 22(21): 1-14.
[41] WENG L X, WANG G H, YAO H, et al. Epigallocatechin
gallate inhibits the growth of salivary adenoid cystic carcinoma cells
via the EGFR/Erk signal transduction pathway and the mitochondria
apoptosis pathway [J]. Neoplasma, 2017, 64(4): 563—570.
[42] XIEL, YIJ, SONG Y I, et al. Suppression of GOLMI by
EGCG through HGF/HGFR/AKT/GSK-34/f-catenin/c-Myc signal-
ing pathway inhibits cell migration of MDA-MB-23[J]. Food and
Chemical Toxicology, 2021, 157: 1-10.
[43] KAI F B, DRAIN A P, WEAVER V M. The extracellular
matrix modulates the metastatic journey[J]. Developmental Cell,
2019, 49(3): 332-345.
[44] LUOK W, WEI C, LUNG W Y, et al. EGCG inhibited blad-
der cancer SW780 cell proliferation and migration both in vitro and
in vivo via down-regulation of NF-xB and MMP-9[J]. The Journal
of Nutritional Biochemistry, 2017, 41: 56—64.
[45] BRETAUDEAU C, BAUD S, DUPONT-DESHORGUE A,
et al. AG-9, an Elastin-derived peptide, increases in vitro oral tongue
carcinoma cell invasion, through an increase in MMP-2 secretion
and MTI1-MMP expression, in a RPSA-dependent manner[J].
Biomolecules, 2020, 11(1): 1-14.
[46] &R RiMRE RS B3R D] IRAE E 4, 2010, 37
(16):3200-3201.
ment of metabolic syndrome [J]. Modern Preventive Medicine, 2010,
37(16): 3200-3201. ]
[47] B, AR, A, F. 5% 2B a &Rt EE X A g
R 4E AR AT (1], F BIAXE 5 2 &, 2016,26(17): 1-6.
[ XIA Yanping, YU Maohua, CHEN Wei, et al. Effect of tea

[ WU Tieliang. Progress in diagnosis and treat-


https://doi.org/10.36849/JDD.5818
https://doi.org/10.36849/JDD.5818
https://doi.org/10.36849/JDD.5818
https://doi.org/10.1016/j.mad.2017.03.007
https://doi.org/10.1093/jn/nxaa315
https://doi.org/10.1073/pnas.93.5.2002
https://doi.org/10.1073/pnas.93.5.2002
https://doi.org/10.1073/pnas.93.5.2002
https://doi.org/10.3390/foods11213349
https://doi.org/10.1093/carcin/bgn177
https://doi.org/10.1177/1534735412442378
https://doi.org/10.1021/acs.jafc.8b06665
https://doi.org/10.1021/acs.jafc.8b06665
https://doi.org/10.1002/2211-5463.13708
https://doi.org/10.1016/j.prp.2022.154029
https://doi.org/10.1016/j.prp.2022.154029
https://doi.org/10.1016/j.prp.2022.154029
https://doi.org/10.1002/2211-5463.12905
https://doi.org/10.1016/j.canlet.2017.09.054
https://doi.org/10.1038/s41598-020-63375-z
https://doi.org/10.4149/neo_2017_410
https://doi.org/10.1016/j.devcel.2019.03.026
https://doi.org/10.1016/j.jnutbio.2016.12.004
https://doi.org/10.1016/j.jnutbio.2016.12.004
https://doi.org/10.3390/biom11010001
https://doi.org/10.3969/j.issn.1005-8982.2016.17.001

- 340 - £ Tl B4

20244 7 A

polyphenols on improving insulin resistance of rats with metabolic
syndrome[J]. China Journal of Modern Medicine, 2016, 26(17):
1-6. ]

[48] XULL,LIW W, CHEN Z Q, et al. Inhibitory effect of epi-
gallocatechin-3-O-gallate on a-glucosidase and its hypoglycemic ef-
fect via targeting PI3K/AKT signaling pathway in L6 skeletal mus-
cle cells[J]. International Journal of Biological Macromolecules,
2019, 125: 605-611.

[49] W5, RIEAR, R 5 % Bt & s i X ol IR Ao T
2042 MDA\T-SOD 4-& 89 ®»a [J]. ¥ B b i, 2019, 44(1): 70-73,
96. [ YANG Kuan, QIAN Weidong, QIN Bei. Effects of tea polyp-
henols on blood lipid metabolism and contents of MDA and T-SOD
in liver tissue of hyperlipidemia rat[J]. China Oils and Fats, 2019,
44(1):70-73,96.

[50] CHENR H, LAI X F, XIANG L M, et al. Aged green tea re-
duces high-fat diet-induced fat accumulation and inflammation via
activating the AMP-activated protein kinase signaling pathway [J].
Food & Nutrition Research, 2022, 66: 1-12.

[51] MARIO D L F M, MARIA D L F F, MARTA R C, et al.
Supplementation with two new standardized tea extracts prevents the
development of hypertension in mice with metabolic syndrome[J].
Antioxidants, 2022, 11(8): 1573-1590.

[52] YANG C S, ZHANG J, ZHANG L, et al. Mechanisms of
body weight reduction and metabolic syndrome alleviation by tea
[J]. Molecular Nutrition & Food Research, 2016, 60(1): 160—174.

[ 53] CHENG J, TAN Y, ZHOU J, et al. Green tea polyphenols
ameliorate metabolic abnormalities and insulin resistance by enhanc-
ing insulin signalling in skeletal muscle of Zucker fatty rats[J].
Clinical Science (London, England: 1979), 2020, 134(10): 1167—
1180.

[54] KANL, CAPUANO E, FOGLIANO V, et al. Inhibition of a-
glucosidases by tea polyphenols in rat intestinal extract and Caco-2
cells grown on Transwell[J]. Food chemistry, 2021, 361: 1-8.

[55] Zweir, bk, Toesk, F. & 5 Sl /4 K/ A
A% A4z TGF-p/Smad 15 5 @ #8228 2 A Rym 1], v 2wk
& /K, 2018, 34(3): 46-50. [ WANG Xiaoqin, DENG Xiaoyan, YU
Xiaobin, et al. Green tea polyphenols ameliorates type 2 diabetes
mellitus through lipid-lowering, anti-oxidation, anti-inflammation
and regulating TGF-$/Smad signal pathway[J]. Pharmacology and
Clinics of Chinese Materia, 2018, 34(3): 46-50. ]

[56] ZHUTT,LIM H, ZHU M L, et al. Epigallocatechin-3-gal-
late alleviates type 2 diabetes mellitus via fS-cell function improve-
ment and insulin resistance reduction[J]. Iranian Journal of Basic
Medical Sciences, 2022, 25(4): 483—488.

[57] WENIJIJ,LIM Z, CHEN C H, et al. Tea polyphenol and epi-
gallocatechin gallate ameliorate hyperlipidemia via regulating liver
metabolism and remodeling gut microbiotalJ]. Food Chemistry,
2023, 404: 1-13.

[58] LI A, WANG J, KOU R X, et al. Polyphenol-rich oolong tea
alleviates obesity and modulates gut microbiota in high-fat diet-fed
mice[J]. Frontiers in Nutrition, 2022, 9: 1—14.

[59] WU G H, CHENG H J, GUO H M, et al. Tea polyphenol
EGCG ameliorates obesity-related complications by regulating
lipidomic pathway in leptin receptor knockout rats[J]. The Journal
of Nutritional Biochemistry, 2023, 118: 1-18.

[60] Bdi, M, AT, 5. RRE 7 =3 Ba) f ¥ % % B4 AL
B AP AR [T]. AR AR F 3], 2021, 42(3): 847-853. [ DUAN
Zhouwei, LI Peng, HE Aj, et al. Antioxidant and bacteriostasis activ-
ity of flavanoid from Mallotus oblongifolius by different extraction

methods[J]. Chinese Journal of Tropical Crops, 2021, 42(3): 847—
853.]
[61] &% fRrm, BEE, F LR E I mE R LOH 4014
R, =d R X FFROEAH5),2021,36(2): 215-222.
[ LI Feng, DENG Jiangli, CHEN Wenwen, et al. Inhibitory effect
of catechin against Xanthomonas campestris[1]. Journal of Yunnan
Agricultural University (Natural Science), 2021, 36(2): 215-222. ]
[62] MR, ALK, MAERE, . RWRRR S A7 A AR L
AFFLI]. w Rk X F 54R, 2019, 37(6): 821-827. [ CHEN Chen,
XU Youmei, LIN Beibei, et al. Antibacterial activity and mecha-
nism of green tea polyphenols from Qinling Mountains[J]. Journal
of Sichuan Agricultural University, 2019, 37(6): 821-827. |
[63] 7T, 1 A, M, 5. K 5 B ss & AR T AE AT 5 702w
o2k 5 e TR oh [J]. B RS 4R, 2023,23(3): 138
146. [ BI Ke, LIU Yue, YANG lie, et al. Effect of tea polyphenols
combined with heat treatment on the cellular structure and energy
metabolism of Bacillus subtilis[J]. Journal of Chinese Institute of
Food Science and Technology, 2023, 23(3): 138—-146. ]
[64] WANG W, CHEN Y F, WEI Z F, et al. Microemulsion of
ginnamon essential oil formulated with tea polyphenols, gallic acid,
and tween 80: Antimicrobial properties, stability and mechanism of
action[J]. Microorganisms, 2022, 11(1): 2—17.
[65] Hi=, 245, HEH, F. EGCG-Cu *F K P X AFH 49
FRMEEHALT]. BT, 2021, 50(5): 1227-1230. [ RAN Qiang-
san, JIN Jiyue, FENG Cuimin, et al. Effect of tea polyphenols com-
bined with heat treatment on the cellular structure and energy
metabolism of Bacillus subtilis[J]. Applied Chemical Industry,
2021, 50(5): 1227-1230. |
[66] ZHAO Y Q, JJA W B, LIAO S Y, et al. Dietary assessment
of ochratoxin A in Chinese dark tea and inhibitory effects of tea
polyphenols on ochratoxigenic Aspergillus niger[J]. Frontiers in
Microbiology, 2022, 13: 1-11.
[67] GAO T, YE F, TAN Y Q, et al. Metabolomics and pro-
teomics analyses revealed mechanistic insights on the antimicrobial
activity of epigallocatechin gallate against Streptococcus suis[J].
Frontiers in Cellular and Infection Microbiology, 2022, 12: 1358—
1372.
[68] Z&msr. UM R RIREN 9P AMIL[D]. Lk LisEE
X 3, 2010. [ QIAN Lihong. Antimicrobial mechanisms of several
natural preservatives[D]. Shanghai: Shanghai Ocean University,
2010. ]
[69 ] izdgtk, =&, T5%. 7% § st SLAT A\ &R EF) H
B o K B AT T A K 8 e A AR R (1], S Tk A, 2023,
44(22):152-159. [ JIANG Fulin, LU Yunhao, HE Qiang. Dual-di-
rectional regulation of tea polyphenols on the growth of Lactobacil-
lus plantarum, Staphylococcus aureus, and Escherichia coli[J]. Sci-
ence and Technology of Food Industry, 2023, 44(22): 152—159. ]
[70] JJAY Y,MAOQY, YANGJY, et al. (-)-Epigallocatechin-
3-gallate protects human skin fibroblasts from ultraviolet a induced
photoaging[J]. Clin Cosmet Investig Dermatol, 2023, 16: 149—159.
(71] B#=, amsé, 7.5 FFLEFFAT ps3-p21ver
55 il B G AT Bk e /A0 40 I 3 K 49 4R 47 [J/OL). & St .
1-10 [2023-08-25]. http://kns.cnki.net/kcms/detail/11.2206.ts.2022
1208.0801.001.html. [ CHEN Caiyun, JI Yuhan, LI Ning, et al. Pro-
tective effect of solanum tuberdsm anthocyanin against radiation-in-
duced hematopoietic stem/progenitor cell senescence via p53-
p21 VP! sionaling pathway [J/OL]. Food Science: 1-10 [2023-08-
25]. http://kns.cnki.net/kcms/detail/11.2206.ts.20221208.0801.001.
html. ]


https://doi.org/10.3969/j.issn.1005-8982.2016.17.001
https://doi.org/10.1016/j.ijbiomac.2018.12.064
https://doi.org/10.3969/j.issn.1003-7969.2019.01.016
https://doi.org/10.3969/j.issn.1003-7969.2019.01.016
https://doi.org/10.3390/antiox11081573
https://doi.org/10.1042/CS20200107
https://doi.org/10.1042/CS20200107
https://doi.org/10.1042/CS20200107
https://doi.org/10.1042/CS20200107
https://doi.org/10.1042/CS20200107
https://doi.org/10.1042/CS20200107
https://doi.org/10.1042/CS20200107
https://doi.org/10.3969/j.issn.1000-2561.2021.03.033
https://doi.org/10.3969/j.issn.1000-2561.2021.03.033
https://doi.org/10.3390/microorganisms11010002
https://doi.org/10.3969/j.issn.1671-3206.2021.05.015
https://doi.org/10.3969/j.issn.1671-3206.2021.05.015
https://doi.org/10.2147/CCID.S398547

%453 55 13

Wbz, 4 RSB WIS T S A T NI St - 341 -

[72] B, B & KRG, F AR TILKER R TRE T § 50
L ARG D RO A R A AE R . P B R R F A& &, 2016,
30(11): 1107-1111. [ LI Tong, LU Hao, CHEN Jiming, et al. Ef-
fect of EGCG on protection of mice skin injury induced by ultravio-
let A and ultraviolet B[J]. The Chinese Journal of Dermatovenereol-
ogy, 2016,30(11): 1107-1111. ]

(73] w4, FRE, KL, F. HRRBRIEFF PP gt
2% % HaCaT 40 i BACH 5 69 4R 47 18 A [T]. A At 3, 2022, 43
(21):233-240. [ DONG Lihong, LUO Mukang, ZHANG Ming-
wei, et al. Protective effect of procyanidins from litchi pericarp on
ultraviolet B-induced oxidative damage in HaCaT cells[J]. Food
Science, 2022, 43(21): 233-240. |

[74] R, ® %4544 % miRNA £k # K % & EGCG %45
A o F AUl 094 B (D] RO FM X 4, 2017. [ CHEN
Chen. Ionizing radiation induced changes of miRNA expression pro-
file and the preliminary study on antiradiation effect of epigallocate-
chin gallate[D]. Zhengzhou: Zhengzhou University, 2017. ]

[75] XIEL W, CALS, ZHAO T S, et al. Green tea derivative (—)-
epigallocatechin-3-gallate (EGCG) confers protection against ioniz-
ing radiation-induced intestinal epithelial cell death both in vitro and
in vivo[J]. Free Radical Biology and Medicine, 2020, 161: 175—186.
[76 ] HAN X D, ZHANG J L, XUE X L, et al. Theaflavin amelio-
rates ionizing radiation-induced hematopoietic injury via the NRF2
pathway[J]. Free Radical Biology and Medicine, 2017, 113: 59-70.
[77] KIM M, KIM S Y, LEE H W, et al. Inhibition of influenza
virus internalization by (—)-epigallocatechin-3-gallate[J]. Antiviral
Research, 2013, 100(2): 460—472.

[78] MULLER P, DOWNARD K M. Catechin inhibition of in-

fluenza neuraminidase and its molecular basis with mass spectrome-
try[J]. Journal of Pharmaceutical and Biomedical Analysis, 2015,
111: 222-230.

[79] HE M J, CHU T H, WANG Z T, et al. Inhibition of
macrophages inflammasome activation via autophagic degradation
of HMGBI1 by EGCG ameliorates HBV-induced liver injury and fi-
brosis [J]. Frontiers in Immunology, 2023, 14: 1-16.

[80] JIA Q, YANG R, MEHMOOD S, et al. Epigallocatechin-3-
gallate attenuates myocardial fibrosis in diabetic rats by activating
autophagy [J]. Experimental Biology and Medicine (Maywood,
N.J.), 2022, 247(17): 1591-1600.

[81] GUILM, WANG F X, HU X K, et al. Epigallocatechin gal-
late protects diabetes mellitus rats complicated with cardiomyopa-
thy through TGF-A1/INK signaling pathway[J]. Current Pharma-
ceutical Design, 2022, 28(33): 2758-2770.

[ 82] MENG J, CHEN Y, WANG J, et al. EGCG protects vascular
endothelial cells from oxidative stress-induced damage by targeting
the autophagy-dependent PI3K-AKT-mTOR pathway[J]. Annals of
Translational Medicine, 2020, 8(5): 200—211.

[83] XUF, WU H, XIE L H, et al. Epigallocatechin-3-gallate alle-
viates gestational stress-induced postpartum anxiety and depression-
like behaviors in mice by downregulating semaphorin3A and pro-
moting GSK3p phosphorylation in the hippocampus[J]. Frontiers in
Molecular Neuroscience, 2023, 15: 1-12.

[ 84 ] NAN S J, WANG P, ZHANG Y Z, et al. Epigallocatechin-3-
gallate provides protection against Alzheimers disease induced
learning and memory impairments in rats[J]. Molecular Nutrition &
Food Research, 2021, 15:2013-2024.


https://doi.org/10.1016/j.freeradbiomed.2020.10.012
https://doi.org/10.1016/j.freeradbiomed.2017.09.014
https://doi.org/10.1016/j.antiviral.2013.08.002
https://doi.org/10.1016/j.antiviral.2013.08.002
https://doi.org/10.1016/j.jpba.2015.03.014
https://doi.org/10.1177/15353702221110646
https://doi.org/10.1177/15353702221110646
https://doi.org/10.1177/15353702221110646
https://doi.org/10.1177/15353702221110646
https://doi.org/10.1177/15353702221110646
https://doi.org/10.1177/15353702221110646
https://doi.org/10.2174/1381612828666220902115437
https://doi.org/10.2174/1381612828666220902115437
https://doi.org/10.2174/1381612828666220902115437
https://doi.org/10.21037/atm.2020.01.92
https://doi.org/10.21037/atm.2020.01.92

	1 茶多酚的组成与理化性质
	1.1 茶多酚化学成分组成
	1.2 茶多酚的理化性质

	2 茶多酚的生物活性
	2.1 茶多酚抗氧化活性及作用机制
	2.2 茶多酚抗癌活性及作用机制
	2.3 茶多酚调节代谢综合症活性及作用机制
	2.4 茶多酚抑菌活性及作用机制
	2.5 茶多酚抗辐射活性及作用机制
	2.6 茶多酚的其他生物活性

	3 总结与展望
	参考文献

