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Abstract Epigallocatechin Gallte (EGCG) is studied as a functional material for cosmetics, foods and medications due
to the various bioactive feature as a major constituent of catechins containing lots of green tea polyphenols.
EGCG has a unique phenolic structure, and its structure is largely involved by the number of hydroxyl.
Especially the antioxidant activity is shown since the OH radical and gallate are engaged. Also, it reduces
manifestation of matrix metallo proteinases, and restrains mitogen activated protein kinase’s extracellular
signal-regulated kinase-1/2, c-Jun N-terminal hinase and p38, which are activated by ultraviolet (UV)B on
mouse skin. It restrains activation of tyrosinase by UV rays, and growth of cancer cells by affection of G1
regulatory enzyme of cell cycle such as cyclin-dependent kinases. It is only restrains proliferation of P. acnes
while treating EGCG, but also shows the effectiveness of reduction on manifestation and production of
interleukin (IL)-6, IL-8 and tumour necrosis factor-a, which are cytokines related to inflammation. In addition,
it helps breaking down of body fat, detoxification function on heavy metals, antidiabetic effect, stimulating
hair growth and preventing periodontitis. Now, we are going to study on the major physiological function of
this EGCG.
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1. =Xl2} EGCG

AP (Canellia sinensis(L,) O, Kuntze)= AFX=(Theales)
AR HTheaceae)oll &dh= AE4=olct, -ejuete] 2t &
o2 wj&= Algk AE9HA D, 632—647)d] Gkl A U=
AL, Aot 22 AulE dis $EY 39(AD. 828)° &
oflA 7P At FARE 7t Algjite] gt o]
2hal sh (0] P 5, 2013), @M= HAT sheE SACE
T2 Aebde, MebEE, ZAEE, Al SollAl AufEo] 2
(AR, 2005).

A 9 % 7V ol Wael Gl Begke e Eev

=)
et B G170l whet, Alxgrgat Aol M arest
of Bk WiHo] ok, AHomE 2 Hab B}, 0F
Zko] AI7HA] Fe= sl =], AAYAEES] 8% HET &
AmA Qe Aeg7E F=, Ak, EdAort A4k
H = fgollA Wol 4] Hw, 20% A=t 522 S, Y
2, b, QlE SollA] AAkEm | oF 2% who] @ gt vtk
Fo Fe oA A anlE Salso s B SEAkE
EeA|aL it

2kl = BAF 75-80%= =olal YHAI7F 1EEE
Z7) 9 3HE(flavanols, flavandiols flavonoid, phenolic
acid)< ZFFstaL qiet, o] Ee|vl=3ltae] e B3 7f
7] (cathechin) .2 &#3 EetHE24 EGCG= =4+ 4
2550 T-13%5 AAET), o] Lo|= 7 vEHTIF(A,
B, B2, B6, p—7}=28l, C. E, K 5), Q20| =8 (caffeine,
Methylxanthine, theophylline, theobromine), 45, d
opd i} FFEIARS 2313t 28%9] ofu|leilR, F7]4, o
] 7}1A] ®mAF(polyphenoloxidase, peroxidase, catalase,
invertase %), f714F 2181 B<31E 52 73k UoHA
Q1< 2010). =52ke] gk wl2uk, 25t 7Hagka} vt gk
o] 2315 o|Fo] U=t 2231 H29k ARl 7HIA],
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Figure 1.The chemical structure of (-)epigallocatechin-3-
gallate (EGCG).

UL ZHENZD BfekEo] wWol S0 Slo] dvt AlEahe g of
2 712 Aeje gt A gk, 1980 o] % Ak 7
71 3RRMEY] et AtAdmt Harklo] gL, 3] 39, &
4tk gt utely s, R, dgits o g
Z ZUAHE Akt SR Fo] BalEiL glo] w4}
o] Aol gk A-trito] Es] Meg=ar Qlrk(Ha & Kim,
1997; g%, 2009; K&} 5, 2004; Kim et al., 2011),

arolol el e dEA ] A=A 7HEA
Fe ZYYs sEEo] 75%014S A AeHH T IR 2
& C((-)—Catechin), EC((—)—Epicatechin), ECG((—)—
Epicatehin gallate), EGC((—)—Epigallocatechin), EGCG((—
)—Epigallocatechin gallate), GC((—)—Gallocatechin), CG((—
)—Catechin gallate), GCG((—)—Gallocatechin gallate) 5
9] 87T F2 7HIZIFZEE EC, ECG, EGC, EGCGoltk
(HRE3], 2003). 21 FollAl EGCGE] ghgoe] 71 wol AA|
9] 50~60%= AHAIetal e WANE e aFE 7f
2 Hojurhar dejFlth, EGOGE Bkl EXch 256, H]er
9 CHEt 1008 Aol gH4kst aaks 71 aL 9ok (Bageh,
1999). EGCG9| 3tet4] 2412 Figure 194 Hi= vjef 2+
o] CypHi0110]13L, [2R,3R]-2—[3,4,5—Trihydroxyphenyl]—
3,4—dihydro—1[2H]—-benzopyran—3,5,7—triol
3—[3,4, 5—trihydroxybenzoate|®|t}.

S22 EE | 71X SR 22 & g4 B oe
Z(ethanol) 5 o8¢t &1 =& F& AMgslistct, -&j
FE& o83ty M7l RMEE F4esty] Sl W k=g
o|Fojflom T1of et At Akm s} Wol WaE it 2 A
TAR 5 ZUAFAE o83t &R oekE Sul=

wolthe Bizh QridA 5, 2001). =2 7FEZ R o
& Al A 713kl AL QPR A0 R LpErd oLt Al
o] 7t (-)-EGCGE MM =ekget Aog e
ST E 5, 2002).



2. M5t 5ig
ARE MEE BE JBE JLE ol§dtel 4Y B

[
<+ 4 ol oA BHQl Ao tialat
4 5 FARERE AAE A= 34T (reactive oxygen
species, ROS)} Wh-g-/do] wl-¢- #AA A We] ofe] A2t
A w3t} oy 7Hx] AejE doiit, EAagToR
= superoxide, hydrogen peroxide (HyO,), hydroxyl radical
(-OH), singlet oxygen('Oy), nitric oxide, peroxyl radical,
alkoxyl radical 5¢| Y519 (Lim, 2004), °|5 &/d4ka
= A W 712l ofsf) TR A=A AhFe] S ik
AJ&2 Q1 Z /At o] A ASHY &/(oxidative damage)
= 2o 2A ARk AE AV AR, A1 AEY)
(oxidative stress)@ 3FHAFs} Hlo] A (antioxidant defense
system)Q} A W AR A (reactive nitrogen
species, RNS) 7Fe] Extgo] e off AdHct Ad4ka
28 m¥ I £ARS FEFHH deoxyribonucleic acid (DNA)
A} Sl o] Bbst W A3 AYAERe] SRRl B
3} Ak FAste] A 75 A, 1o XA utitsKlipid
peroxidation) 2} Zrs S22} WA Pelo] 9J= N—methly—
D-aspartate (NMDA) <=8-A|9] 3} &/ & Zesto] Al
£ 53} T AJEA 70 (Park et al,, 1996), 234 02 DNA
O] &4 719 Mg o o, e, oo} Aztet 7t
Z ubgEste] elo g w1 gtk Willcox et al, 2004).

o|2|gt AbstA A A4 FAFEHAIQl supeoxide
dismutase (SOD), catalase (CAT), gutathione peroxidase
(GSH—Px), glutathione reductase (GSH—Re) & B & A2 GFAF
3HAQ1 ascorbic acid, glutathione, tocopherol, selenium, uric
acid, phenolic compound, carotinoid Sof 2Jaj4 AA|=]oj2
2= 9)thBlokhina et al , 2003). &AF}A= phenolic compound
7o Ao 3AEA|9F butylated hydroxy anisol (BHA),
butylated hydroxy toluene (BHT), tert—butylhydroquinone
(TBHQ) 52 22 g 4sA7E de] o] 8&=ar glovt ok
39| 2 WA kA9 o] atE| AL Qlek T4 A
SHA|9] ) AHAL 2IA9] FAdof| thigt A7t XIgEe] @il
%ACHBranen, 1975), 1B 7]E0] FAR8-0] 927} W ¢
J ARPEAA] Hek 1Aof Fafgh thedt A ARRpA|A|1S] A
o] st =ate] EGOG= ol gt Q1 Ak ) k4t
staaprt fesithar defA Qlet, 1L o2 R o2 SRR
AR ARGE| AL Q= BIER] C Eot 208, HIERRI E Xt
+ 308 2 g FARERAIQ] BHAY BHTS] 2 WA] 4uf 73t o
Aksl galE 7R T Qleka R 8} 9] oW (Vinson et al,,
1995), dwl—E515E(a—tocophero) ¥} gd H4t2HAI¢l BHT
O] I8} E71HE vl oA ol ER Tt 945k S-S et
W 2317} QIThRREA, 2000).

=Xt7t AlK[of DJX| = oo

EGCGE| HAtetA 2 A &] 282 =53 #=2(phenolic)
Tzo oJsto] WA 1 2 F Sto] =5 (hydroxyl)
O] N7t A Holsh, E3] 59129 OH7| 9 391%]¢
Aol E7|7} 3A Hofdt= AR FAETH(Scarber &
Williamson, 2000). ©1& & 3|4, Afet)jzd 245
Nt o], FEol2 EAlTE H A nke] AgHA|
B2A ZHgsh, ThlE AR A0) S U Al o
2F in vitro ZJollA9] Asi28-& vepdthal HarE]ar Qlrt
1A AR A E T H00) 28l MZ2IARE Sk Al
oA EGCGE] Agja= oA or ROS ATl Ak
@131, hydroxyl radical®} H]<=8t A%5-& d}= DPPH radical
o 27 T oEH o R AARITL WEEO] ASH AE
g& A avks HoEqdu®be 5, 2008). AR Ao
=9 HHS FEsto] Akt E4E U= dqtEe 2t
secrol Sl Ao mRE AES] AH WolanE B
21%l=d| SOD, CAT ¥ GSH—Px 9] aHAls}a4:0] B4

43 At BEGCGE =7k S7Hdel whet ol2f3t aas
AT £71=%ItHHa & Kim, 2005). T3 EGCG7} 15
oflx9] CAT &S S7HIA 1 Fest A4S Aok At

(s BRI, 2001), 1 Qo A A zHalsto|
o5} AA=E AFS} low density lipoprotein (LDL)2] 743t Aks}
AAAIAgo] Q= AR dEnh(doe] 5, 2006). Fenton
reaction®] 28] AAE hydroxyl radical®] A|&a}AkS} A
BIE IS A3} vElg ERCE o 52 A -3 9A
AIE YERTHE1# 5, 2001).

ey EGCG= &d4ta: 45 dAlsks A=A 2
S5} ok gHg o) whebi= MEzsAdS fUske A=
A 28 4= QIrkal gty EGCG7T viFA| 2z ol &HAkst
9 ABRE-S HA| Hi= 2O S AN A AN E
THakslpat) o2 ARSHA o) Q3 AkehA] EAFO R RE A2E
Hook 4= QIANE 22] &of n]gf Hojg<ol2o] fEjgow
EAE o) AAR AR 2857w SFETHRI =, 2003).
ol gt ARIA| R O] 2H8-2 EGCGe] Fkol what gehA|w(F]
A4, 2006; ¥F], 2006) =3 EGCGo]| 23t Aks}2] &kl ot
S A EA slollA FrojF o st ke Kol
1% 8kaL @3] S7Fshe d/de] Yepr|e shlkRin e
. 2011), I#HERE ko & v W2 EGCGE] A4S A 2} 4lst
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3. m|Re| st 2E

ASrobAl Z(fibroblast) o A RFEoiAl= Al 714
(extracellular matrix, ECM)?! Z2}l(collagen)¥} AzpAE
(elastin) A& FHdohs JEoR wi &@es v &

Aloll 22135 Fdgthelld 5, 2008). ol AwsS W
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QIs}, ApoJA, AEFA 5 of2] 71R] YRlof| ofsf f-= &
H]E matrix metallo proteinases (MMPs)ol| 2]&f E3jj=]o]
Zleh, Ao A= TR eoke] S5 A%l o R ZujF Afo
A|3E U A (free radicals)S £7HA7]3L, o= Al Hdg
E2Z(signal transduction molecules)?l mitogen activated
protein kinase (MAPK), AA}IR}Htranscription factor)Ql
nuclear factor—kB (NF—kB)2} activator protein—1 (AP—1)
59 E42 T7MIA ECM< £-5li5l= MMPsl ZeHzllEsh
A (collagenase) 59 HHaS ZVHAZICHESY &, 2013).
AR o7} So17H A ECME Esfisol v]a] —an;ﬂ 4+
&= AT Yol ECMe 2 % if’fﬂﬁ‘}ﬂlﬂ‘ﬂ T3 o] &}
=l oJgk F=gk MMPs®] i 0 2 QI ECMO] el 1)
o &4 et FEI 22 ﬁ*— FX1& 4= 9)

Aok
EGCG= o213t MMPs®] S AaA7le o2 d3A
ek, A IR oAl o8]t EetalE s

oA UVA©| 23t NF-kBe} AP-12] Zgt 717} #pe)A
& ZAVHA] e R0 R AaEojRl Bt QItHHEY,
2000). T=E ok mlHojlal UVBe] 9J8) E4akel= MAPK
9] extracellular signal— regulated kinase—1/2 (ERK—1/2),
K), p38& AgttH(Vayalil
et al,, 2003; Araq et al, 2003). 7L Jo|%= 12,5, 25, 50ug
/mee] L2 A 5192 Al messenger ribonucleic acid
(MRNA) @& g7 Sehil 2o GHo R AN
oA 5, 2013) 50ug/meollA EFY 1 22 Ml (type I
procollagen)®] ?HdS S7HAIA B8 455 SRIgE B Qlrk
(A 5, 2012). EGCGE= Z2Hl &aiks AR sAlol &
22l & sk Ao BATHAEA 5, 2006). o) A
QT ofet & A=o= Qs HAEolRl By 1 Z=Fet
A RS BEAZ oW MMP-19] Has AIAZIAL tissue
inhibitors of metalloproteinase—1 (TIMP—1)¥&-S 8- &
7HAF o1 AP-19] /78821 Jun family (c—Jun, JunB,
JunD) X Fos family (c—Fof, Fra—1, Fra—2)2] &&-& AJAA|
) FAR1AI) AP-19] SAES JAATHIAE, 2009,
olf] A= ZHPAR M| 3o e & 4= ST,
Az A O] A A mtehs e Adu Rz 4%
L 2Q8}= AHor HumEk QIthARE, 2001; ARE =
2001), E3F mFEAEAE A] ZFAE A2 0] Bilr) 2X1E| o]
A (717871 5, 2008) =3t #u|ZA g AL A= DNA
W& FA81] NazFAlE £X08k= 715°] At in vivo &
TrollA] o]m] iﬂ'&‘”o] ol rQlu]Rof X EGCGE A 2]t
A5 APelA] o2 T E99] FATE ST SS EAL
Ao (FAT 5, 2002), TOA] oo =9l o] o]
10% EGCG-&HE 197 a3t B0l 5] [ Z=Zehl
mRNA®] W&o] 7} (B7ls 5, 2001).

c—Jun N—terminal kinase (JN
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SejEE BGOGE ofn] wiel W% o WRAEES oh] A%
37| Sto] FEAS ol - AR o8 4= Qe

S le] B4 el el At e
2 wrerh njeby Ahelile] od gl S KjolAe]
S QG sier nd ¥ o) Y€ FEY By 4450l o

Al Uehdeh(ele7, 2007). ol2igt pejide Wapd-e 3}
T35 AAdske] J_]-/\H/\ HZE Qo _),\_ =5 J_]_,_oﬂ _‘]:/g_g

tXe oFagleze 2ol 2a1
Qe B RAFE Apdsh= Zlo] $Alo ]Ur. o] ] 7HIZ172
EGCG= E]ZA|YoA(tyrosinase)2] E44S JAIBIL(A17E<%
2000), MA@ Wehd /M| (melanocyte) ] 43+

7(dendrite)7} A ¥ | Arhs Hat AeHF A, 2011).
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AR o Apesjor g ulgAk A%
A9l meaE 9l 24 9 4]
4 2)e YAshn 712e] 722 o5
HFA7|m Qoleks WMo e Hokadersin
QFAIE, 2011), ol&gt R 9] &9 of2] 7|olA theFgt
He|2 YelU, AAR A7 (World Health Organization,
WHO)2] 20079 ¥h3to] M=, AlAX SR vfd 6205t 3
oNAA ¢re] wgshe, 1,010%t o] ¢ro = ApgRitia 8“"}
2 eyt A® oid 117t} o] Aeje T AP
5 skl Qlom FEFole A|&HH 0w oF WHES 57}
Ao 2 WA 5, 2008). o1A™, ol gt A15]4
T2 EobR|aL Qlar 1o gk At 28] Eol7ke 7
o, Ae7HA] SR gk H2kgo] Zd et | Z(Nam &
Yang, 1995)Z thA|sl= BAZ BGOG7 5A40] 2L, 714 o]
ARl qlo] of A=A W oA $HEAR g A7t
E].TL QItHGensler et al., 1995; Chen et al , 1999).
s} 917 23, S5ajo] A} o whage] 71 Aol
7, FEUY U AR WS ol 4
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(

= Ao| YJZE o)t Huang et al, 1992; Wang et al.,
1994; Yang & Wang, 1993).

A EZ= Hol7} v miEm | oFA|EY) o]F TRV} H=
T8 7| A4} &l A4xQl MMPs7} 2t} "§ Qtﬂ BAHE A=
AL 2241& At 59 A 24 Eso] A4S
B o|FoR| x| gro} QPA|AL O] FA] Aol %‘-J A I -
gt ghgo] s x| A| Fth(Chang & Werb, 2001), 71 ¥H 4



o]Z uly] 93t 2| &7} 83|, EGCGE cyclin—dependent
kinases (CDK)9} 22 M| 52719 G1 24 Fao| 2-83) &
AlEE o] s AAISH = Skal(Lin et al, 1999), ¢l
QLolAl= EGCGZ7F MMP-2, MMP 99| €/d3t MMP-99] ¢
= BF AaATle A0R U AR Mol IS o
Algt= Bt Qg HoFtHHE 3 5, 2005). EGCG
= oA E9] HIZAME (apoptosis)S Gshe] Sz 4]
< A ==dl@EHR, 2009), ©] ﬁ% CDK inhibitor¢l
WAF-a/p21& +Eate] Al 7] Hee Glof| WA 3t
1, G—protein A% HEL|A] ’3—T°]"C B4}, telomerase,
MAPK, AP-1, NF—kB Eoﬂ EHg—}oq: mzﬂﬂ o= Z]—_Q_‘E)’]—E]—
= Bt (@ g e Ao dE 3], 2006). Al
APES He= 7| -oA= EGCGY kol weh 1 &}

7} gelx =g, B16F1043E0]| EGCGE A2 u EGCG
7} B16F10 Aj2zolA] M ZAPEE FEot=X]E & Ag A
EGCG %7t S7Fetol what ohAl2e] F4lo] TastelaL,
EGCGE 40m= 2] A] 2F 25%, 80um A2 A] 2F 50%71A]
A2 FAlo] s AIE Beom BEGCGZL 1L 5%
(40um, 80um)% wj AlZZAPEo] 74 ZFshA Agsl= Ao s g
=] THFEo] 5, 2011).

URFA O 7 Ok X|REdl= IAolIA WA RN} 318} &
WA Al 73 4= gl 2= Polqlnt, sHA|TE o]Hgt A

FHS QPR oh g} AN o= AT SAS d o)
A Q‘ﬂ fxﬂa ’\HPOHQ Aol ’\P"OIE} 1371011 A AEE

ool QAEE EHHOR ZU 4 Gk PHS 3] 9
3 Woko 2 BGOG] Beleh Al Aol L A &4 fis
& 2ARHE 977} ol Rojiet, o] AL B3] FRTY
£7091 BGOGE o}§510] A4 wea|smeh FpHEo] tht
o EGCG A2l A7} S35 o1 99 o) @

)
ﬂ'
m

o A& A F2RE-E o7 A7 WA AL WSt
o] EGCGE Ast% %
SAE Hokr}, FHet AL Z“HﬂiOﬂ 52 EGCGE A
alo] Gt *ﬂid HL-60 A|2£32o] EGCGE Aelsto] %
HE Al AEEE vlugh oA, s A uff A2
AL AL AT} 4 4 gl S WA e A
HolZrh E EGCGE A3t EUA

= B7] $Jal =2k EGCGE Agjgt F PAARARE Heys)

R 1, FF AZFL AT BE 2ARE 2ol vl 3
BGOGE A7 2ol AIE A Axrt 44802 271
Gk, 7 2AMe A A A 24 Alo] BGCGE 50mg/ml

oo TR A uj 7P A YERdTE o 97 23]

=Xt7t AlK[of DJX| = oo

M= EGCGE /A1 Aolle 9= mAIAl g W,
A sEolA T Az e dAIskaL, sl o
M|2o] AE S-S Welishs A 2R Kot o] AuE Sl EY
e ER AT o) WA A= A, mA4H S8 e =4
EGCGE] W3 A28 §3f dAIEZ APEE S5l /A
S Hosto] Fefol tigt 344 ARANE 7|l & 4
AATHC1Z= 5, 2006).

O

=, o} gislo] etelrl gralA) Q= ol Aae] v
ol RofA e g Als2F=91 SKOV—-39] Al F4] oA 5L
NEZAPES §Esk= o] BnEglon, ARl npdrt

A& A|FEF NCI-H295° 4 caspase—8, —9, —3, Bax, Bad,
cytochrom ¢, GADD153 121l GRP785-& s Zo g
A AR AZEAPEE S48k A 08 B EQIT(EkEo] 5,
2010).

o)A, EGCGY & ol = A3t A| axfo] Bxlr|+tof
tjato]= oju] At Aol S2jo] QlaL theket of oA At
of gk 037‘5 3] o] FofA| AL Q= Aot} EGCG7 o
] oF Aslo) gJo] N2 Y ATAY BRELS Ao 7N oF

o) U AZ FHE T AZALE Sol o

23t A9 Aaae A FA40] fls BEGOG7E o Al =of dieh
Al EEZA o AYSlaL oFe) M=ol At Qe dRoR

NF-kB= WA} A50H-8-S 13F 583 HARIxto|n 3
E pb03}t p65(RelA)9] o]FA|(dimer) & o] Fo]Aglom 3
aoli= HIZAJskE Aei= 2Rt oldf NF-kBO] 5-Q3t
ZZ A= inhibitor of NF-kB (IkB) kinase (IKK)¢]® IKK
L [kBE SIASIA|A NF-kBE SH43HA7IT) 32) 1o
tumour necrosis factor (TNF), interleukin—1 (IL—1), toll—
like receptor (TLR)&} Z-& 4£8AE0) 2jter}t Agsto]
NF-kBE ¢14bs} A7 B2 $79] 95 34 Alel&714l
(cytokine)o] ZF Al Zoj| 4] Eu|EchHick et al., 2006),

H7 % gAY oFE<l Olanzapined F019] FA-g-0 = H]
ght P 27] A U Al EGOGE 7 Folet 2
I} FEHHE-9] FQ FA] Q1A C—reactive protein (CRP)2]
solfd S5} Hoz Sue A7 At eHel A,
2003). Eg AATFFA 2] 23)] == NF-kBe A A5/
ALl gk EGOGE] aFs It dtollA Eof of wig
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