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Effect of EGCG on apoptosisand mutation of human skin f ibroblasts damaged
fram long-term ultraviolet radiation
ZHU Jie*?, LUO Dan?, JN Song-liang’, SHEN Chun-hua’, M NG Y a-ling’
(1.Department of Dematology, Jiangsu Province Howital of T raditional ChineseM edicine, N anjing 210029, Ching;
2 Department of Dematology, the First A ffiliated Hospital of N anjingM edical U niversity, N anjing 210029, China)
Abstract: Objective To observe the effect of epigallocatechin-3-gallate (EGCG) on apoptosis rate,
cell cycle, hypoxanthineguanine phosphoribosyl transferase (HPRT) gene mutation frequency induced by
long-tem UV A and UVB irradiation in human skin fibroblasts M ethods Fibroblastswere separated
from infant foreskin, and divided into six groups, they were control, EGCG, UVA, UVB, UVA +
EGCG, andUVB+ EGCG groups The cellswere irradiated by 30mJ/an’UVB and 10 J/an’UVA every
day for 2weeks A fter irradiation, fibroblastsw ere incubated with DM BM containing 10% bovine serum
or the ssmemedium containing 25 ug/mL of EGCG for 24 h T he apoptosis rate and cell cyclew ere detect-
ed by Flow Cytometer. TheHPRT genemutantion frequency w as detected by the HPRT mutagenesis as-
say. Reaults U nder long-temm UV irradiation, gpoptosis rate and mutation frequency of fibroblastsw ere
increased T he apoptosis rate in long-term UV A group was lower than that in UVB group (P< 0.05),
w hile HPRT mutation frequency inUVA groupwas4 79 tmesasmuch as that inUVB group. Compared
EGCG inference groupsw ith UV groups, the apoptosis ratesw ere increased, while HPRT genemutation
frequency was decreased Conclusion The danage by long-tem daily irradiation in UV A group is heavier
than that inUVB group. The EGCG oould increase the apoptosis rate of fibroblasts induced by long-tem
UV irradiation and prevent the increase of themutation frequency, w hich indicate that the EGCG could in-
duce the irreversible damage of gpoptosis  that to reduce the mutation cells
Key words ultraviolet irradiation; fibroblasts EGCG; apoptosis mutation frequency
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PBS , PBS 1 UVA UVB EGCG
, (xx's, n=9)
PBS DM BV Table 1 Effectsof UVA, UVB, and EGCG on cell
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' 6 UVvB UVA 52. 78%
TG 32.37% (1)
)
1 z 250
3 5 200 |
ﬁ |
1.7 . SPSSIL.0 # 150 ™
2 100 | ‘ |
H @ 0 ’_LW !
5 ‘
HPRT T I =N
2 & #f# EGCG UVB UVB+EGCG UVA UVA+EGCG
(-9
e o}
2.1
EGCG UvB 1 HPRT (x£ s, n= 9)
UVA G Fig 1 HPRT Genemutantion frequency
( ), ) in every group (;i s, n=9)
(P< 0.05); EGCG UVB+ EGCG 3
UVA + EGCG , ,
uvB UVA (UVA, 320 400 nm) (UvB,
(P< 0.01) UVA UuvB 280 320 nm) (Uvc, 200 280
EGCG S ,UVA + EGCG mm), uvc ,
UvB+ EGCG UVA uvB UVA uvB
Go/G1  Ga2M (P< 0.05) 9 uv ,



Chinese Traditional and Herbal Drugs 39 3 2008 3 - 393-

uv
m,UV ,
UVA UVB
, 14 d UVA UVB
667 UVA
UVB (P< 0.05), HPRT
UVB 4.79
UVA uve
UVA Uve
UVA UVB,
EGCG :
DNA : EGCG
(NF-18) , o
(TN F-&) , Go/G!"” G/
m ,  EGCG Fas
Fas (0] uvB
p53 ,
EGCG p53
[11]
: UVB  UVA
G: ( ),
uv
EGCG , uv
EGCG
, EGCG
UVA UVB :
, UVB UVA Go/
Gi GoM : S ,
EGCG UVB+ EGCG UVA +
EGCG Go/G1  Gz/M
S : EGCG
[12]
HPRT :
EGCG
(P> 0.05), EGCG
UVB UVA
72 241 EGCG UVB +
EGCG UVA + EGCG
UvB UVA 52. 78%

32.37%, EGCG UvB UVA
EGCG ,
DNA ,
, uv
; uv 2
, EGCG
, uv

[1] KeppesU P, LuoD, PotterM, etal Short- and long-wave
UV light (UVB and UVA) induce similar mutations in hu-
man skin cells [J]. J Invest D ematol, 2006, 126(3): 667-
675.

[2] Hirai Y, Kusunoki Y, Kyolzumi S, et al. M utant frequency
at the HPRT locus in peripheral blood T lymphocytes of
atomic bomb survivors [J]. M utat Res, 1995, 329: 183.

[3] JeanmouginM , Civatte J. Dosimetrie du rayonnement ultra-
violet solaire V ariations journalieres et mensuelles a Paris
[J]- AnnDematol V enereol, 1987, 114: 671-676.

[4] DoukiT D, PerdizP, Grof Z, etal Oxidation of guanine in
cellular DNA by slar UV radiation: biological role [J].
P hotochen Photobiol, 1999, 70: 184-190.

[5] M coomick JJ, M aherV M. InDNA Repair, A L aboratory
M anual o Research Procedures [M ]. New York: M arcel
Dekker, 1981.

[6] ZdzienickaM Z. M anmalian X-ray-sensitive mutants w hich
are defective in non-homologous (illegitinate) DNA double-
strand break repair [J]. B iochimie, 1999, 81 107-116.

[7] GavrieliY, Sheman Y, Ben sasson S A. Identification of
progranmed cell death in situ via ecific labeling of nuclear
DNA fragmentation [J]. J Cell Biol, 1992, 119(3): 493-
501.

[8] AhmadN, Cheng P, M ukhtar H. Cell cycle dysregulation by
green tea polyphenol epigallocatechin-3-gallate [J]. B iochem
BiogphysRes Canmun, 2000, 275: 328-334.

[9] FujikiH, SuganunaM , Okabe S, etal. Cancer inhibition by
green tea [J]. M urat Res, 1998, 402: 307-310.

[10] Hayakava S, Saeki K, SazukaM , et al A poptosis induction
by epigallocatechin gallate involves its binding to Fas [J]-
B iochen B igphy Res Canmun, 2001, 285. 1102-1106.

[11] MorleyN, Clifford T, Salter L, et al The green tea
polyphenol (- )-epigallocatechin gallate and green tea can
protect human cellular DNA from ultraviolet and visible radi-
ation-induced damage [J]. Photodematol P hotoimmunol
Photaned, 2005, 21: 15-22.

[12] AhmadN, FeyesD K, NieninenA L, etal Green tea con-
stituent epigallocatechin-3-gallate and induction of apoptosis
and cell cycle arrest in human carcinomacells [J]. N atl Can-
cer Inst, 1997, 89: 1881.



