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Effect of anti-aging on human epidermal keratinocyte by

UVB induced for green tea crude water extract
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Abstract; In this study, anti-aging effects of green tea crude water

ok

extract were studied using human epidermal keratinocyte as model
which induced by ultraviolet B (UVB). The green tea extract of 0~
20 pg/mL was added to DMEM cell culture medium. then cells were
induced by radiation of 60 mJ/cm? UVB. The anti-aging effects were
studied by cellular morphology. apoptosis level, cell viability, intra-

cellular antioxidant enzyme activity, intracellular active oxygen
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cluster (ROS) content, malonaldehyde (MDA) content, cell mito-
chondrial membrane potential and Na® , K" -ATP enzyme activities.
The results showed that the crude extract of green tea could
obviously improve cell volume, cell shape, and nuclear volume of in-
duced cells. Apoptosis of cells was inhibited, and the survival rate
was increased by (30.52 + 8.69)%. The activity of antioxidant
enzyme in cells was obviously improved. ROS content was decreased
by 17.16 %. The content of MDA was reduced by (50.69+6.81) %.
The average light density of red green fluorescence in JC-1 dyeing
was increased by 13.75%. Besides, the activity of Na® ,K™-ATP en-
zyme was increased by (103.95+3.64) %. The experimental results
show that green tea extracts have anti-UVB induced aging effect on
human epidermal cell, and this study may provide scientific basis to
develop anti-aging products of green tea.

Keywords: green tea; water crude extract; ultraviolet radiation B;

HaCaT; anti-aging
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I . 7E B 5 G B AR AL Oy TE . F DL/ BB
RN RO S R e EERF A L EERAA
/7 A AN OEE E- 1§ 1171 S| VA 87 A RN (115 e
TUTOT N R R 2 AR T AN R N 3 S 4 M T S
RUCS A IR T . W35 TR R SR R AR
FHSAEEZT SD KR40 d SOD i Jy, 3 A i i
MDA &, 2B 1B 9% 2 BT 5 2% 2 1 R 5 3 7/ B
M3 H SOD F GSH-Px 13 1 15 i 5 i X 28 i J5 350%
Py-95(PSDI5) A1 45 5 /45 8 2 4 i M 2 1 % 88 1 (CaMK
DR E AL . PR BO T 48 25 505 2 1E B 58 4
A F T S AL A8 AR BURD FE 8 43 2R 1 8 bR R M R B R
FNZ¥

ARBFFEAHE ST UVB 5 HaCaT 411 il 322 470 , 3f DL 4% 2%
K4 ek A0 3 AT AL B RS AS [ 4 40 A D% R AR Y R
b AR e AN [ 20 ) 22 B LL 350 X R 25 K AR W B 3 S AR R AT
T . RSB AR W 19 F R SR AL SR AR A .
1Bk 7
1.1 #p5eE
111 e

WL BRER WM EF R FERERAH

NIE Bz 7k Az Ak 0 B AN A (HaCa'T) .« oy [ 315 £
IR R b0 (AR D 5

&4 13 5 B DMEM K5 5% g« LU 31 Biological In-
dustries /7] ;

BRER b VA W . WP IR T ME R E (MTT) « 2 T2
Yy TR R B AT BRA 7 5

RIPA 4 fitd 24/ 3 - V120 9L 36 A ) B R T 00 A BR 2 ] 5

£ r A I R ARG I A ) B L ATP it ) & . g A A
Y LARBE I 5

Annexin V-FITC X #| & & DCFH-DA X #| & . &= K
ER B &N

BCA 25 11 ¥ B2 3070 & - b 5 BR ot 20 2B 9 Bl 4 A5 R
NEI
1.1.2 FEAURES

M TAES . SW-CJ-1D A, 35 M e b & 4 B BR A 7 5

AP RIAL : CL-1000 £, 2 F UVP Al ;

Z I REEIFR X : Varioskan LUX %, 2% [E Thermo 2\ A ;

B0 AL EBA 270 %Y, f [E Rotina 423 A ;

CO, 411 $5 3546 : NU-4750E %, 32 [/ Nuaire 24 ] ;

76 WAL IX71 B, HA Olympus 247 5

e 75 & AY . R-210 B, Hi + Buchi 24 7

¥ R AL : Alpha 1-4 %1, 48 [® Christ 23 #]

AL AR E R 4R 3 28 ST60-4 B, b M K Wi AL 2% A B
NI
1.2 RWAHE
L2 SRRl & BRI 50 g 280t A 500 mL
7K 5100 °C K B2 H 30 min, 5 10 min $iEHE— % . 20 7 HLd
UE VBT E IO . 2 U S A% A SR — W, A L
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UE 5 B T IR AR5 E AT Uk L R R 8 T B 2R R AU R VR 4
FFRFN 1/10, ¥ OR T A5 80 5 5 KORLE2 9 VR T 0 2% 8
%€, —20 CIRIF,

1.2.2 4k 3E % HaCaT 40J03F0F 10 cm 418 F2 M
OISR 10% K2k Mg B 1% Wit (FH & — &R ER
A WO K F B DMEM 3535 3k, B 40 ML & F CO, 353748
WL R SR A B 37 C 5% COLMREE., MAnAKE
90 Y% A LI & 0.25% EDTA 114 1k . 14 1k
SE LG 7 BN PR R SR S LR AL AT E B JE B E 10 mL &
DR EG . 3 R W T OB DMEM B 75 55 8 5% 28 it
W G R BT S SR L

1.2.3 4UMisred Bab B frani KA = 70% )5 ik
20 15 FH R B DMEM 55 37 32 4 3 41 Jfa 2 7 (96 7L .24 FL4N
fiids 32 S 5 X 10" mL ', 6 FL 4l il B FE MR 2.5 X
10° mL D B4Ry 28 (41 UVB BRI 48 25 kML 4R
YISLI A (GT-1 41 .GT-5 40.GT-10 41 .GT-20 £ 5 7h % jF
e R LD Hh, W S K% 75 3 T S [ 4 2% 7K ORL B2 4 e
BE ) DMEM 55 37 3 , 45 40 % 40 85 37 A (D 85 3% 6 h 5
W B SR i A D R % v R VA VR (PBS) 4 55 An g . A
5 AP AR IASGT A M AT 58 AR AL L 5 B 4260 m/em”®
a5 HAM A . A S ST RV PBS 3 . 1) B
FEAR L AR & 5 55 K HLAR 9 ) DMEM ¥ 37 3%, 78 5%
FEWLLE 37 °C\COL WK 520 A5 T 3% 24 h g, 345 6 47 it
A1 W 20 A o AT L R A TR % L 1

x1 HESERFRLENRR

Table 1 Cell grouping and treatment table
- NS k727 HeZ B s AR R IR
W/ (ug » mL—D) g/ (m] » cm™2)
ZEHH 0 0
BERIZH 0 60
GT-1 4 1 60
GT-5 4 5 60
GT-10 2 10 60
GT-20 2 20 60

1.2.4 OB MEE SO0 BB ST LSS A #E AT
SR ISR R PERiE Yk,
1.2.5 20 A7 06 SR A W R R AL 1 AL R T A
100 pL &4 0.5 mg/mL BEWFE (MTT) ) DMEM 5 57 %,
FERFFRIRIE 37 "C 5% CO, W BE 4 FHE 3% 4 h W 85 37
e AL A 150 pL ZH LW (DMSO) | 18 i 4R 35 #%
PR 10 minGRE 25 C, ¥z HE 100 r/min) , H1 £ 2 e B
P ASCI 7 A L WS A A T 4 S 570 nm, AR R WO A T
SRS [F) 20 40 A7 8 AR
oD,
OD,

KA
VA 0
OD,— & {LTE 570 nm AL WG 5

V= X 100% (D



F33EFE 128

TR SR Y P IS AN B R B A R AR

0D, 2 A4 FLAE 570 nm AT
12,6 MR R B PR TC-1 X 40 i £
e, I 5 BB VLA e 55 S U T 1R R
LT 49T IE H (AOD o) ST A S+
~ I0D, | 10Dy

AODy: = —g =+ —o = . (2
K.
AODy : 5 B AR IT YT

10D — 5 A L4T B9 YL

10D 5 — F WG TEE B

Sy — K AO AT K AH I, Px;

Sy Fd g as K mE, Px,
1.2.7 40 AP b Na® K" -ATP #1551 & MDA %
WA W B R AL 0] PBS %W RSk B S 5 0k L 1
LA 1 mL RIPA 4 it 22 ff vk W dE 40 i . {1 BCA 2
P R s a0 o s R Pk R e R U P P SRk R
BRI E Na® ,K*-ATP #1% J .GSH-Px,SOD,CAT.LDH
K MDA & i,
1.2.8  4iffii iy ROS e Wi By g4 [ fLIn A 200 pL &
A 10 pmol/mL ZHEHELE M L B L (DCFH-DA) i 7 Il
DMEM K% 4k, 8 F CO, Bi 524 P 4k 2L 15 3% 20 min J5 , {f
FATC I 3 9 DMEM 85 37 535 0k 3 W, MR L BR sk BB 1
DCFH-DA. fE%¢6 WA T i Bt R got st W4¢, B
JEHEAT B VA S A Gl AN R AT O B 2= R I
HROS R ITHALRN:

10D, 10D,

S, S,

K

A—ROS &8, %;

AOD, — & M I 5

10D, 25 TS B 5

S| — 5 U kST AL PP

S, 2 A FOG R CHE R PP,
1.2.9 AT E o0 e W R R B (T PBS % Wk
YR K wom A 195 pL Annexin V-FITC %% & W, 5 pL
Annexin V-FITC TAE# .10 pL fl4h P9 0 4 4 3% (PD . & T
FI(20~25 C) FMOEIFE 20 min, 75 45 )5 57 B 7E 3¢
6 BRGS0 R LT R H Ok R 5O
i J5 WA BB 43 T AS TR A 5 6 e G 1 O
1.3 RS

LI GraphPad Prism 6.02 % X% i 5 204 28 17 48 it 45
Br . R ANOVA #4758 &R J5 2243 47 5 BA Tmage pro plus 6
A HEAT G 43 A
2 G
2.1 BFKERYMEMNFESTEZARBSHE D

20 Jf TP 25 A5 A R A0 M 5 e R b 25 S AR AT AR A 1Y
IERURLNINECE RO R IR NAYSE iR LN AR NI 3 AT
Yo £ 00 [ 46 A0 M 06 R A . B R L AT O A AL AN ik

A= X 100% , 3

OB A BAR T . A5 R A A0 i i e 2 L 4 i 2
TR TR AN LA BUAS /N A0 AR A FR AR R A AR TR, 4%l
A (GT-1.GT-5.GT-10) 4il i 3ok 20> . 41 Jfa A% 5 . 40} A% A5 KA
LA R R £ A O S ek L B 2 0 MO A S I S 0 MR AL i
GT-1.GT-5.GT-10 X% 4 40 i =2 2 FFAE A W) 2, S W] 4 2%
IKHLIR D) RE TR AN R T )T A A I 45, AR v Ik 2R Ah 2k
HESF ) A0 f) 3 K

ALt -
1 EED ol
i

Héﬂ]ﬂﬁﬁé?’é (b) MR A

(c) GT-I4I4MMIEA (d) GT-SA4EE (o) GT-104141EE
Bl FARAAEZAZHRETHO@EYSH
Figure 1  Cell morphologic map of different treatment

groups under microscope

2.2 FEFEKBEYMENESTEAREFTENZMN

20 0 AR A P B A0 A T KO T T 34 i
FWERT R, AR 200, 525 (4L 4 b, 50 A0 41 40 il A7 7
RFFFEZR(T1.594E2.9D %, i # fE P<0.01 K25 W%,
B % 15 357 3 b S SO B W vk B i R 5, GT-1.GT-5.GT-
10.GT-20 4 0940 M A7 15 R ¥ A I 0 5 &, H b GT-10 4142
E ) (93.4446.22) %, GT-5 41 .GT-10 41 .GT-20 4 5 1Y
ZUAH e P<T0.01 7K P22 5% o 2, GT-1 41 5 50 8 41 Lh 7
P<0.05 AV 22 5 B3 . UL SR8 KHLER My RE 4R i 55 A1 4R 1%
55 I 40 AETE 2R
2.3 GRFEKFLIR Y XT L HNE S 3 4 B PR AR T A B T

it 50 S e 2 T IR T BB URR L ROR AR T Bl 985S
SR A IS VT P A2 BRI, 28 B AR R MR B R ki R B, £k
LA RS f A3 %2 e 1 TC-1 B 3R 48 A b 1A 56 J5 v T Il BE 7= 2E
LETOCHIREY s KRR B AL N B JC-1 AL KT
R RLE IR NP P AVE: RS W R oF - S R, i
G A A2 JC-1 Yo )5, 2L 9 T 6 % He
LW T, BE 2 W, B R EINE 5 A4 E R R 1R
e SR S N e S R LR W R S TR IR
GT-10 LG9 FH L% TR AR S A A A GT-
10 414T 8¢ 92 56 °F # 06 % BE 1L (AOD ) 43 5 R 2,742,
2.203,2.506,GT-10 41 AOD 5 AHXTIE R 15 T 13.75%,
S5 R IR KRLER M RE MR AR 58 A 2 % T I 1% 4 L 2 ki
B RS . 525 LM b, B R 21 S (e e SR R L 4T
P . Y R BRI AL JC-1 B B 45 e, D
TR 2] 200 it 2R 1 L A7 I 2R B0 o 5RO A R 2 A
AR i GT-10 21 2% Mk Ak 34 bU A5 280 210 2 /0 L 156 B 40
BRI,
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Table 2 Cell survival rate induced by UVB of different concentrationgreen tea extracts
15 HLSR W v it/ SR IR G/ WS e 1715 2/ %iﬂﬁﬁiﬂ'ﬁ%‘?ﬂ%ﬂ
(pg+mL™ D) (m] * em ?) (ODs7) % TR ES/ N*
=kl 0 0 0.98140.073 100.02+7.43 39.71410.38
k| 0 60 0.70240.029% = 71.59£2.91% % 0.0144.07
GT-14 1 60 0.79640.046 81.16+4.68* 13.37+6.53
GT-5 41 5 60 0.898+0.046 " * 91.51+£4.72" 27.82+6.59
GT-10 41 10 60 0.91740.061 " * 93.44+6.22" 30.52+8.69
GT-20 4 20 60 0.84640.045" 86.26+4.64" * 20.494-6.48

T« RN GHMAIE P<0.05 K TP EREBE ., » » FRIREWA GHERLAIE P<O01 K TFEREE,; £ £ FRH
RUZH 55 [ 4 HARAE P<<0.01 JKP 25 57 10 38 5 5 5 AL 25 5 0 GRIR AL A FLAE 18 3R /BB 20 - S A7 38 ) — 1, I b 4

RFFTFHEIE RIS AFERER .

Monomer ploymer Merge
3

AOD,;=27.854 -

AOD,=76.375 AOD,, ,=2.742

A0OD,=29.948 AOD,, 265.977

AOD,, . ,=2.506

AOD,=26.475 A0D,=66.347

B2 RRAAZMAZLIMETHEIC]T £EE

Figure 2 JC-1 staining of cells in different treatment

groups under fluorescence microscope

2.4 FBEFEKERYNLIMFSTEHM Na™ ,K"-ATP &

il

Na™ K™ -ATP Wl 7£ 4t 45 21 A I 58 37 4 70 40 M 1 5 5 i
i A EEEM. MEMREE, M A Na” K" -
ATP 3% 7 B8 2 B AIK . DT 52 0 390 40 i B 1 6 19 26 B T g
[Eif Nat K" -ATP B8 5 40 i 5 o 47 22 59 T8 1 B 41 il 2%
AH G 20 R S A PR A TR OB R A A L s A B THRB
B3 3 7T L. 4 2% K KL B2 ) RE HR i AN R R R R I A0 i
Na® ,K'-ATP [§iE J). UVBALFLJG M4 Na® K" -ATP

M%7 [(14.25 £0.3) U/mg » Prot ]H] B AL F &= 4
[(29.8640.93) U/mg « Prot], i GT-10 2H % i) 4 4% /K AL 42
YW AL B F Na® . KT-ATP i 1 /7 8 1% #5F 76 (29. 06 £
0.52) U/mg « Prot., 3% B4R 45 ACHL 2 1y g T Bl b I 55 41 4R 1R
HElEMMREE.

25 FFKERYMEIMNFSEEARARELBEAR

SUF=YHE I

FALR R R R AR EENEEFEZ -, 2Ll
NREZBREN DA 2/ R %, Ll GSH-Px,
SOD & 73 . MDA & &4 &8 dr. 1M CAT E25 SOD
BT 7 REKE SOD IR 7™ 4 3 S Ak &tk — 45 43 % . #h 38 SOD
EHEAL T T AE .

Hi % 4 T 0L, B A 20 5 a8 (4L AH L, 41 i P9 GSH-Px,
CAT.SOD % J1 4> B F B (77.52 £ 6.33) %, (54.51 =+
4.17) %, (44,46 £ 3.79) %, MDA & & 2 & (136. 64 &
12.78) o, 400 P9 P 48 16 8 05 1 B . R AR Ak 7= 4 HE L
M GT-1.GT-5.GT-10.GT-20 H HT A AL J1 & MDA &
WA, K GT-10 41 GSH-Px, CAT, SOD & J1 4 7l 42
B (257.744110.26) % , (82.5245.60) % , (72.22£5.79) % .
MDA & F R (50.69+16.81) % . &AL B IE 7 B B 42 w5 . B Ak
PRI . UG KRR W R BR R SR AP LS 5 ) Al il
GSH-Px,SOD,CAT i Jj . FEAlk MDA 5 5  4E 57 20 it P S04k
T T BIT H 5E S AR R G R A i

®3 AEAREZFKERVENKRFSLENAR ATPEBEFEAN'

Table 3 Cell ATP enzyme activity induced by UVB treatment in different concentration green tea extracts

a1 AR T it/ ER AU IR Na® ,K"-ATP f§iii 11/ FAA I SRR

(pg*mL™D) (m] » cm %) (U -+ mg~ !+ Prot) WIS LR/ % *
= A 0 0 29.86+0.93 109.56+6.54
RLAI 2] 0 60 14.2540.34% % 0.01+2.38
GT-14 1 60 11.0740.94 —22.3346.56
GT-5 4 5 60 22.1240.75" * 55.204£5.24
GT-10 41 10 60 29.060.52" * 103.9543.64
GT-20 41 20 60 22.16+0.20 " * 55.54+1.37

T R A S BRI AE P<T0.05 JKF 22 5 35, » x Fon i Ie 41 5 BEAL AL 1 P<T0.01 K 22 57 o 35
£ £ FRBIRI 5 2 A ILEE P<T0.01 K22 55 S35 s % 25 L 22 57 o G 2L 450 FL I g /A Y 28

BIBGIE 1) — 1, 3 0 45
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TR SR Y P IS AN B R B A R AR

R FRREFFKERMENEFSLEBNBRREALBEEFTNAR MDA &8’

Table 4 Antioxidant enzyme activity and MDA content of UVBinduced cells in different concentrationgreen tea extracts

JEBLHM GSH-Px/(U+mL™!)  SOD/(U-+mL™ 1) CAT/(U+mL" ')  MDA/(umol + L™1)
2= H Ul 14.90+1.43 26.8940.45 17.74+0.85 2.85+0.11
(R 3.40+1.27% % 14.0440.89% # 7.92+0.22%% 6.74+0.19% %
GT-141 4.9740.81* 17.8640.86 " * 10.2474-0.54 5.2340.16 "
GT-5 4 10.184:1.58* 21.3840.69 12.484-0.36" * 4.064-0.15" *
GT-10 41 11.2540.43 " 25.714£1.56" * 14.454-0.63" * 3.3140.29" *
GT-20 4 10.14+0.25 " * 25.1040.62 " * 14.4540.82" % 3.36£0.17" *

T« FORIRIMAL GRBAIE P<0.05 K TP EREE, » « FRRBA SBAE P<<0.01 KF£ 5K 8%,
# 8 RORBIIY] S A H AL HEAE P<<0.01 K225 .

2.6 FFEKHEREPXNENMNFESETZHEBMA ROSTEN

A

YRR A AR ETEMN,ROS KKK
B G LR B B X ROS BT BR RE 1B . ROS 21 14y
KREM R, ROS B85 8 (155 K 4> T 585 5 i L E 3 2B 3
g [ B ROS 3 2 1 i mtDNA Ay 46 45 , 11 2 40 g 3%
20, R 3 AT 5 s 2 A0 A G A R 4 (0 B S R
AN ROS & 8485 1 GT-10 41 2¢ 6 B /i 4] %
559, BLHA L ROS & it &b A X B R A7 40 M JR &
L. B 2L GT-10 4 A0 X - 35 56 %5 B 4> 8 ok
49.598,76.222,65.054, LA%s {4 ROS &k 1005, R4
FAEEZS (20 ROS 2380 53.67 % . GT-10 4 AH 44 70 21 Ui
A 17.16% . PEHI SR A K HLER ) Rk 3 5 90 i ROS (9L 2R, 1l
i Hh I8 55 A1 2 R S A Al R

AOD=76.222
ROS{% 153.67%

(b) I A il

L "ae
A0OD=49.598 -
ROS12100%

(a) =5 LA ANMITL 5D

o

AOD=65.054
ROSH #:82.84%
(¢) GT-10AAZAAESENEL
B3 RREARMERZHET @i DCFH-DA # & A
Figure 3 DCFH-DA staining of cells in different treatment

groups under fluorescence microscope

2.7 @FKERVMNENMNFERZHMATKENI I
il % 2 A AR A AT 1 B A0 I O T 4 i 3 S B ROS
SR ) & oS W = A N BT L A A TR N < e
MR C(Cyt-C) , 1% Caspase-9 ¥E A 7% Caspase-3,7E
BT /NS A0 T, DS A M T KRR — R
FE b B KT R MU T R A R A B
Pk 22 S FR 41 B - Annexin-FITC 5 2Z &5 & 7= A 5 56 1
Mg 3 240 P S 3 P 3 L AL P E (PD RE i A 48 i 5 20 A%
25 PP AR LD 5, AR P R 2 L RE A8 ) T 40 i Y 0 oK

e, P 4T LB AL Annexin FITC 3 5 P1If a 32 )
W m T as (gl i GT-10 4506 5 88 40 48 L B I, 16
B UVB &b B 5 206 08 T 7K SF B 2 T e, Tl 4% 45 7K HLAR 9 X
oA TR A . UE B SR 28 KCRL$R ) RE TUBY o I 55 A £k B g
FIER A EEE.

Wihte

Blank

Model

GT-10

B4 ARALEEREZMAET 98 AnnexinFITC 3 & B
Figure 4  Annexin-TITCstaining of cells in different treat-

ment groups under fluorescence microscope

3 &k

SHRUROIL NS IR NE Y N ) B ok 18
AR LT R SR M BE W B UVB 5 5 )5 1
TR 200160 22 B ) S A AT A AT A0 W A4 R TR R A 1A R
B o8 R R DR R e R ) OB s T
PUAALEEIG 7 AR 40 B N 5K 7= 8 (MDA &7 &t 300 10 41 g
P ROS A F 52 000 ) 200 JH 20 A 44 58 Fl 67 2 A% £k 1) s 3, 4 5
AP Na'  K'-ATP 3% J) . RG5O IR Y P p o 4%
SN N A0 TR AN T 5 2 B A BT I ROR R a2
YU B 7= ST 2 SR AR A A

BB 3 TSI 2 B 5 A A%
A0 IO T2 T AN M U T A U L RO AR DINAL 5 7 2% T i i 2
Wi TOR 43 F B 5 AT, el 22 41 2 ] R 38 223 384 o0 40 s P9
ROS & & 5M T /K0 77 X5 5 40 i 3 %, i &% 25 /K R iR
W e i S 25 10 ) R i R AR B AN A 9 ROS &5 5 38 fin 5 04
To7KF BT R Ot AT R 3 o ik 2 3 A 41 1) gk SR AP R R 3 A
T AR BLAN M . AT S AT A AL Ak D K
220055 40 U T U 0 5 RN T DT R
MEP S DA S RS /N R  UVB S & K
2000 AR RN PN 2 AT F R A TR 4 B A A e A — B
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