J. Soc. Cosmet. Scientists Korea
Vol. 31, No. 4, December 2005, 311-321

EERTERERIE

) B TA
(200514 12¥ 11¥

A4 2005 12€ 132 A=)
Skin Care Effects of Green Tea

Byeong Gon Lee'

Skin Research Institute, AmorePacific R&D Center, 314-1, Bora-ri, Giheung-eup, Yongin-si, Gyeonggi-do 449-729, Korea

(Received December 11, 2005; Accepted December 13, 2006)

R °k M Camellia sinensis)= AARLE o EHE &5olth I F opNolAdA F2 ABHE =atE tjds AagddLs 7}
713l o} FAE, 7]3"34%2 A 7154 2AZA AsEHD ek H3aY g7 g 42 MERIAAMEE R 71"
Sid el A4 7x) thekslAl el =21 Z8) 3= (green tea polyphenols; GTPs)2 &4< el FAHF 024 s &
A ol9le] B9t ¥RE HRELL ASLARY TS Holn AT AZAL ARz Bl GTPsE EVAAPAE
off A &pe)Ad Z*}‘)ﬂ A3 Akl ~EYAE ZAAF)E, T WEE mitogen-activated protein kinase (MAPK) A3 4¢3 A
A g A wE, g 4 (TNFe)tt t©& 38tEdo] 93] cyclooxygenase-2

2 G EHe] fHe e Yol ®

(COX-2), interleukin-8 (IL*8) 4

k:l

394 tumor necrosis factor alpha
vascular endothelial growth factor (VEGF)

@, GTPsE FBHYA 33200l Ao aol oI 9pedel BAE JAst=d], 3770 9o AoFel2E Tt 99
o AFREAE o) GTPsE AXGHALY 2857, wsd A PAXe F4% 98, ¥sjaunds] LA 59

5ol Qlom, SRAZIA] AAwud AiEe AHHeR ShalE
2, AY e Mol A7/ QWS ol whet wrk LAY ARE AT

ek B34 Ro] wol olH@ uPol s #4
SAZAY A FsAe HE BaFa ok

Abstract: Tea (Camellia sinensis) is a popular beverage consumed worldwide. Since green tea, mainly consumed in Asia,
has various hiological activities, green tea components became one of the most favorite candidates as a functional materials
for cosmetics and functional foods. The biological activities of green tea for skin care have been ranged from protection of
epidermal cells to the stimulation of extracellular matrix (ECM) biosynthesis. Green tea polyphenols (GTPs), which are
active ingredients of green tea, possess anti-inflammatory, anti-carcinogenic and immune potentiation properties as well as
antioxidant. They also modulate intracellular signal transduction pathways. GTPs decrease ultraviolet (UV)-induced oxidative
stress, thus suppress mitogen-activated protein kinase (MAPK) pathway and apoptosis in keratinocytes. In addition, GTPs
prevent the induction of inflammatory mediators, such as cyclooxygenase-2 (COX-2), interleukin-8 (IL-8), and vascular
endothelial growth factor (VEGF) by tumor necrosis factor alpha (TNFa) or chemical treatment in keratinocytes. GTPs
treatment protects from chemical- or UV-induced skin tumor incidence in animal experiment. Besides, GTPs stimulate
keratinocyte differentiation and proliferation of normal and aged epidermal cells, respectively, and suppress matrix
metalloproteinases (MMPs) release. According to the progress of formulation study, green tea components will be guaranteed
materials for the more effective skin care products.
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Figure 1. Chemical structures of major polyphenolic
compounds in green tea.

H Az SCI =Fo] ¥¥ =2 (Pubmed search), I
7hEE 70% AE7F 20009 Eo] ERE vnd FHZ9
=Rt addx B8l Eapdio] IFo §&

g YeEpdtE Be 04?7574'%-8— 289, ik
2, gy, 22vle], F, 3 ¥R, Fjof
7

e
&
ﬂ]

&l
%

¥,

uls, 53 gEo =AE ’“Zlﬂ]oi% Az NEE
7184 A2AEe It 2¥Edth 99 HJEEL2 3
&slthe ol f ol FFHF ezt AAMAH 3 F
243 Sd a3y doan 4R 745i/‘1[4] %2}
Z ]9 =(polyphenol) 3 & Hojk itsl, & a9}
HEo] glatEzo|} Fo o AL dutste &7
7t e g AR RoREE B gHH b
HRegds goled AFAEe A HA 27 HA
tH5-7]

B FAAAE Hakh g5 g Ag7hxe] 94
HEe AHFoBHN IHEE A v]E4E, ﬂ”ﬁ 4
oJekEel 7154 AaAEA B39 HHE AxW R
oAb g =Ake] FR A gk A WA ﬁ‘_rg‘r
A Fa7F Aoy gEtEde od GEAE W
& Ae7tE wAEE Aol BAFEE A 7H‘ﬂa
Al =xZ a7 (green tea polyphenols; GTPs)E-& 3
shtkotmdlnl SH(E3S], UVB)e 93wk photocarc1no~
genesis) Zdo| A gt wslgon,

e Zﬂﬁ“ﬂrb ]
olfl AdE HAE vHle ALEE YEd °‘E}1
e ATH8Il GTPsT o2& T4 24 olefel I
% vehfiesd, GTPsY olgd 5%e itstE
% Aol eH[10], <ol GTPs7F zHe 3=
FAAFES SOl dY A7 EAE Bol THHI
(11-13]. olAl= ol =ate] vkt Asol he £
FE9 2871AE olsjstaat sk Aol o ATES
FAZF " Aok 7 AFAES 7129 TE T3] GTPs

Xfﬂ a3 0

igalgEa A, A 318 A 4 5, 2005

2
T

= BN % G‘l@rzﬂi Z-g3to] A aF (active ox-
ygen species; ROS): &7Aste ZE ol9ole th& +#
A7t *114“47‘33 243te 715k doke Ao ¢
HAG EfoA e make] IR EEENRE HFEI o
74 HEEA gt AFA RS GTPs7t Wvehiie &
S71d Ao 548 dolr i, 3o dAsfEad] oig
AL AA SR TA g,

2. SXet Ed|mi=:

VR (Camellia sinensis)®] A7 ®oz wok 2=
FH A EY ofrlojell A AuiEe] o, HAA AT
9] 2/3 o]Fo] ol& wiAZ Qith AP oEE FE =
ZHgreen tea), EH(hlack tea), $-%*Hoolong tea)?] Al
742 del 2 fulsi=d, A4 sk 78% AZst &
i}i’ﬂ F2 Mgl anEHY, 0% A=/t =22 o
B OF, 3, AR S, agla o 2% ko] $E3|
2 gty S5 GEFdA A avjEnl4]. olE
9 FREe A ”E-“ WRge] Aol A Faete

wEE 8 &

A el 248

rl

bote M
ox o
o
rlr r&

L IT
e, T

U
2
30,

2Ll o _ZL'

=2

2712 AAY
) o Fgow
rejol A A2

=
o At
.
= 2L
o
g
_>|4_,
ir
E.‘
fol
_\|'_,

K]
fu
N
&2
bt
S
>
[
o
N
Ho,

ThalEA B 5 48 7
polyphenol oxidase?] 4o
7] g2 ZEHE A9 4 .
3 248 FRE 5& &9 EgdHe A A
b Aol g8 A A9 H|%3H, (-)-epicatechin (EC),
(-)-epicatechin-3-gallate (GCG), (-)-epigallocatechin (EGC
2 (-)-epigallocatectin-3-gallate (EGCGH)Y 4Fo] Z&]
e ARy dS-E4 AX%tH1215,16]. Figure 19 =
zke] &R o] ;J\t F2 ZehhisA s gt
H7lg9 w2E Juddoh 2 de g8 EdEs
gL %}“0]‘4 k], Aezd Sl ue 29 o
2 20% ~ 40%7F Hut 2 wke] dEow FekHo|=9)
7ol 2 ujelql A C, E 5ol H3bol| TR, =3}
E59 EZRA theenine, 7 -aminobutyric acid (GABA)
A3% dfsol U107 oY AFAEe] Ay
Z3gsle] Table 19 Habe] F4 "él‘?"éﬂr g
Aok ZAe g8 FAe xR Pats)
Aed], o IANA FhEZie] Abs) T%Q‘H
2RI heaﬂavm: yolul elelFuld thearublgms)_‘li
I, T2 ER4 g3 €3 E oA "2 s 8AE
5 iz A8t H HELE-X]'O]E}'- 2ol
a%% AAY G AZA 2FFLoY
g RAPAAE 21 e, 4% 7

2 -

ol
B 3
i,
2
o

Fﬂ~

B

1N

o

N

n

i _4
o HH

e O o :am
T S P Ffj i
n:_\xiﬁ

R o
o
g

>
o

o M o T oajo m oft J

a2 oo
o
rlo
_&



N EELUESE : 313

Table 1. Chemical Components in Green Tea

Components Content (%)

Catechins

(-)-epigallocatechin (EGC) 1.0 ~50

(-)-epicatechin (EC) 05~15

(-)-epigallocatechin gallate (EGCG) 50 ~ 100

(—)-epicatechin gallate (ECG) 1.0~ 20
Flavonoids 07~12
Methyl xanthine

caffeine 20 ~40

theobromine <0.1
Amino acids

theanine 05~30

y-aminobutyric acid (GABA) 01~02

Arg, glu, Gln, Asp 02 ~40
Vitamins

ascorbic acid 01~05

@ —tocopherol, carotenoids 0.03 ~0.1
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Table 2. Summary of Multiple Effects of Green Tea Polyphenols and the Cellular/Molecular Responses Induced in the

Epidermal Systems

Green tea-induced effects Cellular/molecular responses References

UV protection Inhibition of tumorigenesis; 8, 12, 18, 23, 24,
inhibition of UV-induced MAPK activation; inhibition of 27, 28 51, 45-41,
UV-induced AP-1 activation; inhibition of UVA- induced LDH; 56, 60-64, 68, 69

up-regulation of UVA- suppressed GSH-Px; inhibition of UVB-

induced infiltration of macrophages and neutrophils
Elimination of reactive oxygen species; stabilization of GSH-Px,

Antioxidant

12, 20, 23, 24-26,
49, 53, 4, 64

catalase, and glutathione; inhibition of nitric oxide synthase,
lipoxigenase, COX and xanthine oxidase; inh.bition of lipid

peroxidase
Anti~inflammation

Inhibition of ODC, COX, lipoxigenase; inhibition of 1L-1, IL-8, IL-10 25, 49, 50, 55-58

and [L-12 release; inhibition of UVB-induced infiltration of
macrophages and neutrophils
Acceleration of keratinocyte differentiation Induction of p57, filaggrin, keratins, involucrin and transglutaminase 13, 49, 68, 71, 73

and wound healing
Anticarcinogen
Protection of hair follicles from radiation

activity; induction of caspase 14
Inhibition of tumorigenesis; inhibition of carcinogen-DNA binding
Inhibition of radiation-induced apoptosis 21

41-44, 49, 50, 59

AP, Activator protein; COX, cyclonoxygenase; GSH-Px, glutathione peroxidase; LDH, lactate dehydrogenase; MAPK, mitogen-activated protein

kinase. Table adapted from reference 13.
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