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Research progress of antibacterial effects of catechins and its mechanism
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ABSTRACT: Catechins can directly inhibit the growth of a variety of strains, produce good synergistic effects with
antibiotics, enhance their antibacterial activity, and also regulate the resistance of bacteria to antibiotics. The
inhibitory effects of esterified-catechins and simple catechins were different, and the molecular structures influenced
the antibacterial effects of catechin compounds. Researches indicated that catechins were able to modulate the
structure and function of membranes through the molecular interaction taking place between membrane
phospholipids and catechin molecules. A significant leakage was observed when catechins were used. Catechins had
metabolic effects and modulate the expression of relevant genes. Catechins could also function as a prooxidant,
produce reactive oxygen species, and induce oxidative stress-related responses, leading to the oxidative damage to
biological macromolecules such as proteins, DNA, and phospholipids. The good bactericidal activity and antibacterial
activity for potentiating the effects of certain antibiotics showed that catechins had a possibility to apply to the fields
of food and pharmaceuticals. In this paper, the antibacterial activity of catechins and its mechanism were reviewed.
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AL R R TR RSy, SA A
12%~24%(T1), JeAcmrh 22 i n b E
AR JLZE R 8 4 Fl: R ILE K (epicatechin, EC),
FWE T JLZE E (epigallocatechin, EGC), RILFREKE T
i fig (epicatechin gallate, ECG)MIRKE T IILFENE TR
fik (epigallocatechin gallate, EGCG), ‘&I 1MIfkA2E# N A 1
iR EIAAMIFRRITLAS R X H 22 [ E . BHME R #ER A
W R P, AR N ARSI BB AR, FLG 2
Pirk £ HA R R EUCR S,

PABCE T RRIRHE AT 1A TCH EC. EGC H MR B LAS
%, ¥ ECG. EGCG HWBRRLAR . 7EMEAHTA: R
oy, AL R R 1450, BRAILAER
AT RORE [ N AR 2R R R R s A P
FEADULAER, LHEHT EGCG, ML TFILAERMLS
YRR, IR AL A B S R E AR R R, AR
EILEZRBMAEY SHIE U2 Z R EAEH; EGCG ¥
T3 R DG DR B HARE UM A P 3 A M 0 . AR SO L
F IR S AR AT ER A
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Fig. 1 Chemical structures of the green tea catechins
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21 EHENEER
ILEZR UG EAETIEEN . HEEEE S&ER, L

AR EAE WXt 4 T 0 30 A AR, BA T RS R A
P, F&E O RAS ZmX 19 MR 12 4
FEBEE A P S A B . LA G R rheE LT
BRI . KIAFFIA . ZERRIC I . AT BRI 5 LR A
A AR B RIVE R, AT OGRS PR TR EGCG X}
AR AT . ATETRAT R . B K BRI B RN K AT B 41D
il /E F B 5R F HoAh 3 FRLAS R, R RN
EGCG>EGC>ECG>ECP), Park "% EGCG XJ &Ek A
JETRH 21 BRIG IR 2 2 TR A PU s M, Sl SR E AR
¥ ¥ (minimum  inhibitory concentration, MIC)A 1 ~2
mg/L, i1 A Bk A HL &R Y MIC A 2 ~ 16 mg/L.
ARNE IR T . LA E AR A B R TR
B RBAEE R, KB 10%JLAEXT 4 FRphZxr:b i
IR AR 2, (BXF 9 A2 R B R M E A5, 0
BB A RSO, HAMERA & .

AREMWBe Ml O kA AR ER, FRAEER
BRI FUTOT L e S R RIS BRIV A R LS &R,
JeHREBER LR, EGCG HA RAFRIHU s /E M, ™
DA T 04 = 5 D A KU TSP O X T R R A R
Gy, EGCG 5 At B IS & A0 RHE A T RE il 28
T B 3K DRUR B T 25 A B - A5 SR T, O 4573208 BURG 65
JEUIR ARG A5 B0 %k 2 R R T ) MIC Sy 125~500
mg/L, FHA 1% RS T 1 R 4
22 HEHDEIER

HRl, SO T 250 R H 2508, ff Dz a8
KRB AE R R E RGN . G2 RICYIRE
ZRBUER, WRITHUE R, JET A DA A 2R A 2
PEEZ2 100 mg/L SR AR BV RE 35 A 28 B T TR A
ERZEMAF . IR BF R e T B R . LIy
RRER . RS 12 Fvi W E R Wm 25, L2
ERM ARSI £ 5y, Hd EGCG Bt
HAHOUCR W (5. . PR K% 2 (gentamicin) 5 EGCG A I,
TR AE 20T 4 27 (PR B B T R 4 v 7 2 K TR A TR PR P
MIC {H A% 2 158, DUFF 2 (tetracycline) 5 EGCG B4 4b
HI Y 43 9% 40046 9k B 35 % (factional inhibitory concentration
index, FICDZM] 2 &1EAE RAFMAINA Y 18 64 ~
1024 mg/L EGCG T F, FriEHAET T ERIEHTH
A2 BB AR, AR TR R B AR B 24 v JE )3
S e 2

ILBRRZBMAYS p-MEREEBUAER G, MHtH A
P K 4 ¥ 4 % 45 BR B (methicillin-resistant  Staphylococcus
aureus, MRSA) TR Z5E 5 VR B @228 Hirp ECG X%
R T 2 PR (0 0 5 VR 3 i T B LR, EGCG IRz
(28301 Hamilton-Miller 20" % B4R 12 ) 55 FACPG K L 4
MEVEAR, ShAEmEmREE 9 b RIK A RS, X} MRSA 7~
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A UM AR, JEUER LA RGP I 206 AR
4 o Stapleton ZEPOEBIF 57 G 2K IR SR PRI A 43 B i) MRSA
Y & B, MIC WY ECG . CG SA<me Py k3L R /5 F b,
MG ARG MIC DA 256 ~ 512 mg/L [5£F] 1 ~ 4 mg/L. fij )L,
X% EC. EGC X MRSA i 21k B SR A E T VEH,
HAEEAEHTR ECG S5RMEPIMXT MRSA (P FlHe b1 A
(92629321 1§ g R S 23 o I AR S, FRAS I S R PG AT
MRSA WHO-2 & tk ) & ££ it & e fh Ltk b 1:1:1
(EC:ECG:EGC), Z41A AU MRSA WHO-2 FtRA L, i
25 Bk MRSA IIfii PR3 Bkt HoA — 7 T S R
23 ILERZAXUEVIEERANBYXR
FERULR R SR AILR RN MESCR A E R 225 .
Kawarai ZEU IS BT = ILT AN T H A ZZHF G554
HEZMEERILIER, WE AR M A& TR
H, LA R RSIES, B0 UE TR LS 2B i
LIRS AR B R T EAT s IR A S sl AR a3
WWE TWHEILZEE . EC. IREFM . EGCG 55X 7 4 18 i
YIS YE, R EGCG X BRET . IS IR B FO e £
PRI RE S A X, (ELAS E AR LAS X 2 bR Bk
T (Oenococcus oeni VP41, O. oeni OMEGA)BA ME/EA .
KM LR RE T 2RI i A, A
A, BFIC 3MHEARE, Hrf, BX FREKHE. ke

TIEEE A AE -5 SRS P B LA R IR UZ iR A T,

S AMENE PEPY . Gradisar Z59% B, B EGC 5 EC
N TFEH F A B F2— ¥R, (HEGC X K
FF 1A DNA [FIBERG 38R B 2 3% F EC. EGCG 5 EC,
EGC WL TE A AR R 225, AES0RM R AF I K12 4
HIfE EC. EGC 5 EGCG 4R, 4d 24 h 5, A
HRH I %, 1B EC. EGC AbFHZH7E 48 h X R |
Ft, T EGCG 4bFRL B 2 T %P6, Maeyama 2P HA N &
T A TC i L B Y S5

Palacios %L BIE EGCG 4 £k A, B 3 FJ#3E
BRI, 4 FX MRSA AOPCRAE ST i 55 205, miE e
T B-PI WA 2R RE T BB 55 . k] I B 3% |
B IR R E EEE . SRR M R LA R
KA wahizm 2itE & HA R ERWRE, EC 5 CG
WRZHEN, S RATER; M EGC 5 CG A IZHEM,
HHE—ERREYER; EGCG.ECG 4 F B = F I m d
s 5 C IS IE B & FRRER AL, %A 5 LA B )
7 A B S R A DO

3 ILEZRAUASINEHEIFARIHERE

3.1 KTEYRFME

3.1 LR FENE WG R A DL BT NH
YR HUE R A A B BEI 20 L AR IR

SRR MR E YT B SR E R, AN RS
Xof A A AR 2 1 LA R e R e 2 e v B A RS

LA RS PrRe 15 4 MR 20 B A B A, 3
SHR A AT 2 P PR3 B 1, i BT N R 35 TR, (4
AR BRI & A 2L, SRR L B AN ST, L
WKERME Y i PRI 45 & B 2 AR BEER T Tl A Rt , e
TG — 2 I, e dE LR A0 A4 5 200 it s 2
PRI AH ELAE R, e R (0 SRR A ik, DA T 72 4 S e
PE, S0 2055 56 R T A AR VR N Caturla 251V B
EGCG 5 i 1t 2 W5 i 6 /K SV A7 AE 5 2 B M EAE A,
SR AT R AR & A B s, AR ERRLE R ERA
BEBUZ S5, YEEL T RE BT, 35 TE A 55 12 11 ok B B Rl
ek, BEEW T IEXUZ MY PR . Maeyama 507
fE SIS K IAFFR7E EGCG /ERF, HE KRN RS
PIH R . ik EGCG i ANl A S FRE 2 R, il
JHLRR TP 5 25 Fh R B W A ML 38, S S il it B A 3R
YIVE R B FRIR, 0N B B m B JF R e 1m
3.1.2 LR Z R e Wttt A WL LA S FM

W5 & BILAS E 24k A Wy % 22 FQ BRI T 100 5 St
I T 22 F PR B 120470 7 2 A R 2 AR S ) A B LA 3
FALE DA A X — B AR A IR R, B (R
BEE 4 40 6 2 R TR B, O KL I RR SR, AR 2
Bl o Yoda 2175 B EGCG RE-5 KRB B HE45 &, ML 2
FG PRPE B o 25 ) 2 B AN L RE R 40 405 R AR 9 A ) T,
2 R R A v 1) SR SR ol 15 A 22 670 H A i 22 M 1) S P 7
%, M EGCG 7€ pH<7 W2 f B, #FRH T EGCG 5
BRI BRI 25 A, 3RO 5 2% FRPA M R 19 2 SRl i T
ez Hofth 3 FPLAS 355 40 M RE 1840 A A FH I S 41 3,
JLAS R AR A0 T 5 22 R BF 2 R BT e T 2 SR R T 114
JR A RN
3.1.3 MEILEE SR ILE T E 1R G LW R AER

LEF AL RN ENFRMER T, ECG. EGCG g LA
RS ARG . Palacios 25PN A BRiC A A
BIAMIE & PL, EC 5 ECG 4L-a4bFRRT, X 2 FrT4iA
NIENERUZ A S-S 2 H A FREAR ] 240 A A HE T (20
JHL BB S 2332 B B RSN . Kajiya ZECUGMIE] EGCG 5
ECG 1EMTIEMZ G BIZOGIRIETE BC HIFETT W 1850,
EC BEfiE3R EGCG. ECG 7EW e RER, FE T
B ST T, S S i AR RUZ
3.2 )LEREUEYEWHARERERIE

L2 3 2840 B W Xt 40 B Vb 40 a8t 14 40 S5 s A A
A, LR RS WiEL 4 S DNA [ER B
W Ef) ATP 2454005, T HIH DNA e, S80am i
PR Bz B B A5 PN 2% 22 I A B 0 A AT T
DNA A TBiE B Tk, PIRZRFI B 7R DNA 4717 A8 S



oM

Wrblz, &5 LR R IAL S Y g AR FALH] A e ik Je 3319

FLEH R, Bl WA Z B T R R R A R
R I 21 5 03 e %o TR AR QOB A A A, R WIZR 2 nT s i
REAR AN R X B O TS RE, BELAS A% AR . AR A O R m B 11
i V4PV I EGCG . ECG gl 11 75 25 2 4%
4% F(penicillin binding protein 2a, PBP2a)f %15 M i %
B S TR T T B R M AT BR B (h-VRS) WU 251, EGCG 5
ECG Ml mecd M, 4| PBP2a AYFKIE, MT%%E
h-VRS HTH 251 .

EGCG WA AHISCILN, nE A Rk, iR
YN HE I H AR BV 3 . EGCG il T L4 K /45 ih i 1Y
W CsgD, WA M E B WML R I dgeC
Fik, SBOE M BT YR LT Y R Az B,
WL p38 22245 AL AR PO B, 5 PR R
pBD-2 [ mRNA I [k, 0 BARE L5 25 W b 40
JiL TPEC-J2 J5 B 5 (310, 3 b i) G L o 26 O TR e
Feik, DA 5 0 2 2 1 o B TR DA 21 200 A v AR A 21 3%,
H TV 518 BB E | L85 | BRI AR DG |
R L2 LR hem FNAE AR YKL fimA \hagA \hagB,
VR R N A AP

3.3 JLERZRLUEYRENAER RER A E AR
331 EHRE R @R

O3 F R M A B R AR A A DR AR A H
F, FFFEN L N A BN PE 4R (reactive oxygen species, ROS),
ROS F| SRR FVE LR B B+, (i 2R i
T ST, X8 A L PN A R o0 - R A B, S A
FEEHFIET-PY, Dwyer PR BB R P RBORLEIR
=0 3 S NN (A (E R 1117 2 W | R g N S 132 DL
PUBACR . Umezawa 552 1 1l 72 ROS /K F-Fl DNA St
ZUEE, UEH] TR RIRZE 25 YR OEEETE S ROS SIERY
DNA #5840, JEHRE Oy s AU AHiAE R I
YERS ROS TR, FiAd: RIERASM M HA W2 A4
HORE DNA 545316 52 109 K i 2 A8 A e bt A= 26 i i
EMEEAR, I BBz PRI AT S R S A B R
TR M B R X D LR R . R R R
FIREE R ARBURCY, KA 5 A AR S SO A T Ak
TR ROANAEIR], L G P A i 422 il S S0 2 /0 2336 4 i
Z B FACRL B RN, D A R R B 0 A B
Jr B A SO 5 A3 R SR L, L e T M SR O iR A
(hydroxyphenyl fluorescein, HPF){ 4 ROS A4k D¢ e Ykl
BMRAE R ROS P
332 WEFRENFEEFRE

ILER KB YR e R 5 b B 3l & Ak, I 2R R
H,0,.0,- % ROSYJit, T4l Mo Ah o Bem 55550, 3
HEARE AN ROS FAIZkifk ROSY, si#ifiid Fenton
SN )4 7 QRTINS Ak By 382 5 54T i P e A,

12y 5B R IR A0 I RE AN 2R 1115 Akagawa 25 15WE T
W2 ZE | LS AmER H0, f i, IEW
H,0, K55 Se ) 5t o 1) 2 B i 2 IEARSE, FRA 2 L
IZ DU BAIKITRE 2 H,0,. Long M TH R % . L
%W . EGC. EGCG %My i1 43 7 #E RPMI1640, DMEM
5 Mc-Coy5A 3 FlBEgRILH ™ A 1Y) Hy0, /KT, S5 EH
Xl G ERREAE X 3 PR S A Hy,0,, JUILE EGC
5 EGCG fg sl K& i)™ 4 Hy0,0

Arakawa M 584 PO TPNO ILZE AL AW
BEVEFIAE T 45 1 HyO,. Arakawa 25PN E T 2125, 4
FAG IR Y Hy0, 18 i DL KO Z2 Rl A o i 4
YRR, R 2 FRIEA. Liu Z50% USSR T
MR AN 5 52 A 2B, HAEZLEE 10 min 2 1 hixX
BB N, kaB(E FALABEIEE) . sodM (it A A AR B
A ohrGLE ST RASLRA). lex4(SOS WHTFH
WHEF)A recN(DNA R ARER)BE LFE, K2
AR HyO, U5 BE LN B3R, 1540 B 9 A B 2% 22 B
51 AN DNA $ifs .
333 ARMERAC RG] AR K AALHME

EGCG ¥ o 41 it P 3054 S Ak 1 J8ons L1 B A FH 532
KR, BEEE A (thioredoxin, Trx) FHT A H i JE i
(thioredoxin reductase, TrxR)- 2117 41 il PN S8 AL 18 RS- 5 1Y
SRR, Fi PR N 2 R A SRR A A A, A ik
T 75 R A 7 149 58 40 P A AR ) SR R N 5 I T b
— AR BRI S LA . Trx/TrxR 16 PERE
K2 FEANM P ROS /K14 . Liang 21151 F KM F1
4 W R A BRTE 1 A AL B 1 (glutaredoxin, Grx)ZEARAE
W] Trx 1 TrxR AN URGASIREY) . EGCG i A AL 1E M i
MRS AT, R TR A . SRR ELY) . EGCG #RAE &
Trx/TrxR 255 FEOLTE MRS, 459 ROS ACE-8E I,
20 i PR P SR AR S SEOVE . Xiong 251 R B N-Z Bt
JWe Z B2 (N-acetylcysteine, NAC)J5G, EGCG Xf K MAT @i
R L BEAIR, TN At Tk AU (catalase, CAT)Y S5
HAEXTRARLE BT . CAT HAEHRAMIEING H,0,,
M NAC ReigBRAMN . AESNTA B ROS, # EGCG i#
b IR R B AT T PR R AR R B, DA T IS B IR

4 &

AR TILA RSP R A R
MR LUSANE OS] . LRV RA R
FEAGEAE A, BB 2P R A M R R AR L
REBE PRIV RAEH S HAPOCR MG . LR EFEA
FYIRER LM, Pl e Y TRk, e A AR
AN, A B REOCR . AMTBR A BULAE R
AL WA G A S L T 8 AR IR S 7
i R AR08l 3 RN TR 1, AR £ SR S
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