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Skin antiaging efficacy evaluation for plant antioxidants integrating in vitro and clinical test
CHENG Shu-jun, QIN Yao, PAN Fang
( Guangdong Inspection and Quarantine Technology Center, Guangdong Guangzhou 510623, China)

Abstract; Objective To investigate the skin antiaging efficacy of plant antioxidant blend based on the concept of non-
animal testing. Methods HaCaT keratinocyte cell line were induced oxidation damage by ultraviolet irradiation and
treated with resveratrol, procyanidins and two substances blend respectively. The quantitative measurement including cell
viability, ROS, SOD, cell cycle and cell apoptosis were detected by MTT assay, fluorescein labeling and ELISA method.
The ocular irritation of eye cream formula containing plant material were assessed by combination of CAMVA and BCOP
testing. Clinical efficacy was evaluated in terms of chronoaging and photoaging features including skin hydration, elasticity
and color by non-invasive methods on 25 female volunteers after 60 days of treatment. Results Resveratrol-procyanidins
blend antioxidant could significantly relieve HaCaT cell oxidative lesion induced by UV. The SOD level in test group were
significantly higher than radiation group (P <0.001). All ROS fluorescence intensity, apoptosis cell and the percentage of
S-phase cell in cell cycle were obviously decreased in test group (P <0.001). The antioxidant ability of blend are better
than resveratrol and procyanidins. The clinical test of volunteers after alternative combination evaluation of its safety, which
showed that skin moisturization, TEWL, elasticity and color had significantly improved. Conclusion Specific plant
antioxidant blend by resveratrol and procyanidins could effectively reduce skin oxidative stress and improve function.

Key words: Skin antioxidant; keratinocyte; resveratrol; procyanidin; alternative method; apoptosis; cell cycle;

experiment in vitro
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W 22k A 57— 2k T A 07 125 285 5 W IR 3T
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L1l EKEH

25 Ltk AR 36 ~ 50 % ARG (40 £3)
& NLEE IV AR . AR NTEsh o £, B & R4
PEPEIA M ARE | e 22 Tl f 5 A B ki 5 T 2ot
PR 5 WEAE TP Bk S At it b B sl 5 3 2 M A AR
Z: 0 245 W) W PR S 36 a8 G Al Ak Al i D RO AN 3 B =
It i 42 B 46 22 R 58 B 56 9 2, I 78 00 R
P AT R AR 1 Yk SE IR AR R
HEEfHH 60 d,

112 AWkl B ks 5%

HaCaT 4 ffd R (IR ILAH LT ) , MEM 1555 5 &
XUHL HBSS 8 w5 W o8 A 2 1L 175 R 2R 11 I 2 1
Fl Gibco /AT ,75 em® 41 fd 55 32 L 8% 37 1ML A1 96 AL
B0y B 3 [ Corning, SPF £ 5 3R 47T 4 52 K 19 Ik
(RPN KRR G EA A A, E 5 : SCXK
(18.)2008-0019 ] , 35 & 4= HRBR R 7 M 3t X AL AR AL
H B,

11,3 F2AER 5

B R A DU 22 A3 H J5R AR A3 90 2 D 5 AN L Bz ik
PRI E AL A 78 Courage & Khazaka ; 52 AM L A4
XK uE 6 R (1 [E Honle) |8 EETF BEALAE b BE AL
T AR A A B AR (35 [E Thermo Scientific) |
(EIN TR G s IR KR

LTI (RV) S 78 859 01 45 1 B 8 R
B 25K 7 v SR FH BB 7R Uk vk R BURLER W, 2 4y
B ol , & HPLC K DU 2 B % 84.7% , JRAb
ZOPC)M AT MBEAEVRE AR, 226
TG L4 Bl 85.2% . WO E AN T Tk At
B ER &M (SDS) | U HY e A Z e 5 (MTT) ¥y 5 356
[ Sigma /A A, HTIR MR (43 B 2l, 7ML ),
20 M 0 T B A i R R & (S5 BD A E]) LI
PR 3 R & (b ot 3 R S R R B OR A BR A
Al ALY I AL T (SOD) & it R & (g B
AR A R A L3 B 28 (i IR FR e 7, 3
F0.5% AL AR 2% JF AL TE R PIRR IS PR

iR MLER (VC) Fl OPC ¥ L)% 37 35 S v 571 o) 4%
fitt 2 VL, P RS L vk B2 Ol 0.1 A1 0. 05 mmol/L ()
o R, VB B (RV) S T 2 B i, P FH JE 1A 7K
TR A B, BE A 2 MR Sl 0. 05 mmol/L (¥, 1132
FIEE-JRAETE RIS W (RV-0PC) b3k Wl %5 T
FLHBNRA -

1.2 ik
1201 SRAMEAG A # Jon 40 i S e A AR H

HUW A K ) HaCaT 40 i ,0. 25% [ i/ EDTA
WAL, LLE R 1 x 10" A/FLIEFh T 96 FLAR, 55 3%
24 h J5 W RE IR AL AL 200 pl PBS 4% 57 240
IR, AN BRI H E AR A AL, &
UVA F1 UVB, 96 LA i U5 4 11 #E 2 30 cm, 2 1R
FETHI & UVA Fil UVB 38 B 43 51 24 (3 930 =40) Al
(521 +£2) pw/em®, SRS FI 509000 1.3.5.8.,10 J,
HERE I SR i 85 7R 5L, R R 24 h J5 MTT [
3k I R A7 G %, X R4 AR A 7 5, A AL
ML 6 MRS, BTG PEIDHI R <30% (IC,,) 1Y
UV BRI 50 14 O 225 58 AR 4 B G5 4

A A B, LA R 1 x 100 A/ LR T
96 LA, 15 7% 24 h J5, i AR (8] v BE B BE 199
VC RV 1 OPC 4y %1% & 400,200,100, 5025,
12.5 pmol/L 3t 6 Nk BERAEE /] (20 £1) h, MTT
T 0 40 R P, DA TG A R M ) A e TR RE AR R T
P B A AT RO B

% HaCaT 40 i /5 K % 80% M, A4 0. 5 x 10*
A G A 1% %% B A AR T 75 mm (Y 41 % SR 0L,
TRASEFRAG TR E 24 ho 50 & 25 PO BT IR
24 VC 41 RV 44 ,OPC 41 fil RV-OPC 4, 7 44} g
ZH ] PBS B AUHE 553 MK R . RS
FH H GRS R G 1 B 40 B Ak W 3, UVA A UVB
WEBFBR B 20 5o 5 A1 0.6 T, Préa bl T a5 o
e 53 ) 5 AT 20 B A e TR RE Y B R L R AR
HREMRV-OPCRY R F3k, BE M P gk 82 24 h,
P 5 RN 0. 25% I /0. 02% EDTA i fk &
B ,1 200 r/min &.0> 3 min, ] 4 °C PBS #&E¥E2 Wk,
PBS 5% 4 ml, 34 & 4 MEOE T, 40N ROS
AP 5E 2R ] 2¢O R (DCFH-DA) #ric i, i =X
S L ASC) 7 6 5 3 A B P SOD 7K SF- I i R ) il
FRAAEPEAS 450 nm Zb 352 BOEC{H 5 40 S 301 PT( sk
PAIE ) Aric 20 B A% , I =X 40 B ARG PT %€ 3 JiE X
3 A TR] A (4 40 B ; 40 2 98 T2 R A Annexinv-FITC/PI
XA, MR 6 W, AP E
1.2.2 P74t vEfh

K FH 98 J5 PR 4% 55 1 45 320 36 ( CMAVA) i1 4R £y
VR 0B B MR 5 (BCOP) 41 & J7 i PFAN 3 Al R 75
BC 7 (B PE . CAMVA R 3 2 2 SCik [ 4] 75 vk
A7, 12 5% B 5B 1 5 1 Y XS R E, 352 B 50%
49 X8 S 8 s BH P S I 8 B0 4 Wk B (RC,) , LA 0. 01
mol/L SDS fE >4 BH 4 X . BCOP i 43 2% OECD
TERE 437 B 7 B MH R AR EST ST IR A B 4
(IVS) . % RC,, >50% , H VS <25, 5% it 77 &
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TR S ) R ok AR A e B R K Ay R
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Bz RRA L™ AN b ™ AE, I 4 il €0 B TTA L, % 2 Bk
B o K 2 K, 7R R SR 7 A T L
WO SE A AEE N LR EE (23 £2) C, B (55 «
5)% ] A5 E /30 min LLE N KM EIRIE, 1L h 5
R o A7 A B 3 A v A DXk A7 R o — 3
1.3 GEitegotr

BB I LA & = s 2R, RN E 7 22 0¥
AP LA 7 22 53 A (SNK 325 ) K 3y, 8 3 3 72 1
SAS 8.0 Gt KM 5E i, P <0.05 g 22 547 Ge it 2
o AR AT modfie ZETHER BT . I R 2K
it I 4 A DA o5 S4B R A7 A FH 7 i S X Lo

2 %
2.1 ER AP R SRR B R0 A A 7 R
AN [R) A1) £ 58 A BRSS 0] 35 5 HaCaT 41 A (%) 7% 1
REAR, O 5 50 S A M DG R o MITT 35 A I b os 1C,
1C5, F 1C,, 43 124 20 .10 F15 J/em® i 5 B IC,
(1) UV BESRHR) 6E hy 52 AN AL O A R 1 2 2% ) ==
Z A EEEI R BT, VC RV F1 OPC A9V B2 73 1) hy
100,200 F1 100 pmol/L B, X 40 i JC#EMEAE
2.2 HUEALFIXT ROS K SOD 7K-F- Y 5% e

HaCaT 4 fifd 25 25 S 2k B S )5, 40 B2 9 ROS & &
5 m (SOD 3% £ B B A%, O B A 22 S A 4t
TR (P <0.001) , #ANBAPEXTHE VC A4 ik
G #5405 BG4 A L, 40 ) ROS &5 & BH i TR,
HZEFAG 7R L (P <0.01), T R & K
KM RV-OPC RV .OPC F1 VC; 40l SOD %7 5
WHAMLEH BT mEESARITFE XL (P<
0.001) , & i s H4/K (W& 1) .
2.3 AT A A R TR Y 5

AL B HaCaT 40 M8 /5, 0 300 08 12 20 e
(Q2) i FL I 4 T 4t i ( Q4 ) 228 11 % RRZH 35 ]
WZ, 25 A% %E X (P <0.001), 7 I 41 il
(Q3)WI W TR, 2R AL E X (P <0.001),
TE NPT AL IS, 5 G20 AH be, e 09 0 T 4 il

8

7/

F£ 1 AR A ROS Fl SOD /K- (2 +s,n=6)

Table 1 ROS and SOD levels in the HaCaT cells
k| ROS/ %86 % SOD ( U/mgprot)
25 0 IR 4] 75.4 +8.6" 49.1 +4.7"
8 520 780.5 +62.74 23.4£2.9%
VC 4 132.8 £11.5*°% 40.2 +4.3"
RV 41 106.4 +9.8 %4 46.7 +4.9*
OPC 4 118.7 £10.8 % 43.8 £3.6"
RV-OPC 41 63.9+6.7" 55.2+4.6°

TE: o AL S BRETAIMIEL P <0.015 A N4 41 525 (3 JR4LAR 1,
P <0.01

WL TR, ZRA G2 L (P <0.001) f7i% 240
J(Q3) BSR4 2, {H 5L 400 0 o A M AT A I
(WF2) o JLAPT A AL PP A L, 40 i A7 35 R
2RI GEIT#E X(P>0.05) , %F ] I8 7 Fi i 1]
TR, RV-OPC 415 VC L 2 A
Gt £ (P <0.05) , Hop 45 4 W) 22 5 T 403t 24
BEX(P>0.05),

2 HUAEALFIN HaCaT AL TR A (x 5,0 =6,% )
Table 2 Antioxidant effects on HaCaT cell apoptosis rate

il Q2 Q3 Q4

25 R IR 4 1.2+0.3" 76.7 £3.5 " 5.4+1.8%
RS 21 47.8+2.7% 35.1%1.9% 12.6 £2.94
Ve 4 16.6£1.8"2 65.8+2.2"% 21.8x4.6"%
RV 4 6.6+0.9"% 75.1£3.57% 16.7+4.17°%
OPC 4 5.1+1.4%2 70.7 2.7 " 18.0£2.3%4
RV-OPC 41 3.4+0.7" 79.1%5.4" 8.5+3.1

T £ Q3 A A1 40 B o5 T e 48 40 MO 0% 255 Q2 Dy Hh I I O T 4 M
T BC T 440 M o BT A0 240 D ) T 23 55 Q4 Sy RS R T A N o T A4 4
BT TR, « ARHSWETHAM I, P <0.01; AWK H 52 A X
T2 AH 1L, P <0. 01

2.4 HUAEALH X 4 R 3 A 52

AN SRANLC IR O ), S A i W s b (P <
0.001),G,/G, H4nffgsg £ (P <0.001) . #NHLIA
AL, 454 S WA W] i 2, mOAR s R IR
L, 2R A G 8 (P <0.001) , {HE
FEIEF K (L 2) o Gy/G WG, W84S S
W2, Wk 3.

#3  PUAAR X HaCaT Z0 R E B (x £5,n=6,% )
Table 3 Antioxidant effects on HaCaT cell cycle

44 Go/G, S G,

25 X IR 65.7 £2.2° 26.1+1.9° 2.6+0.3"

R 2 82.2 +4.5% 12.1+1.0% 0.9+0.2%

ve 4 70.1+2.4*%  19.6+1.0°%  2.6£0.4"

RV 41 66.7 +3.2 23.9£2.0 2.4+0.1%

OPC 2 70.7 £2.5%%  20.5%1.7"% 5.4+3.2%%
RV-OPC 4 59.5+3.8"%  30.0+1.9*% 3.71.1°

s HAHEGHEETHMIL, P <0.01; AREH 525 (4 A M L
P <0.01

2.5 Py E AN

3 FPit )74 CAMVA +BCOP 21 AR 45 5 36 4.,
fil 77 1 22 CAMVA jlllit RC.,} 13.61% ,/NF 50%
M FREME , LA BCOP JIESE IVS > 25, &Rt i itk )5
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FRTRRIN , BC 7 2 A7 3 Y e By 3 R
F, BB — B BOIG R ITAR .
F 4 CAMVA fi1 BCOP B AL ikl & il i 45 R
Table 4 CAMVA and BCOP combination test results

[y CAMVA(RCsy/% ) BCOP(IVS)
1 13.61 28.8

2 62.45 15.4

3 71.75 7.6

2.6 7l RV

o P 25 0 480 A R0 7 it A T i ) HR 950 K ik 22 Ak
GG ARA DN WL 3 S 45 2R B 71 7= dh 60 d,
MR AR K R K A7 & B W] e i (P < 0.01) , 28 fz ik ok
R TR R (P <0.01) , Ik (A8 a3 i e, 3
PN REA B b3, 22 A S it i L (P <0.01)

S EARIEIRIIBAR M EE R (n = 100)

Table 5 Clinical skin efficacy test results

WL R Bk KA Bk v ITA {f R I oK A
/d i/ pm /(U“/U»/) /° ‘}ﬁﬁﬂ(/(g/llmz)
0 38.5+2.4 0.675 £0.032 25.3 2.1 15.49 £3.56

30 43.7£3.5" 0.717 £0.039" 28.1+2.3" 13.98 +4.45~

60 49.7+3.5™ 0.775£0.035"29.4+2.3" 12.33+2.30™

E:50dM, « A P<0.05, x4 P<0.01

3 i
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HOLE-3-BE SR G L — 28 2 By W) 5, 2 FF R R
B SR LA K rh 25 10 A T VBT R B bt A
TR Z . X WA R 0 TR RR 2 kR
A7 A AN A 45 4 e R IS AT 9 1 4 7

PR K A 55 A 2 1 R 75 R B K A i e AR 2
A A, SR XL ZEMEEENRGT, K
R ) 55 Bz Bk B 2 2 AR 2 A A G . HaCaT J&{K
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Ao ARWFREE G T RIS MR 2 B el 3 K A
B I BERY AR S, 22 60 d I RIR & RV A OPC 1Yy
At it i, 25 S 3% BH G b 3 8 A T R B R R
KTy RE , BP0 R € B 0 g, AR A 7 A T
O PH 8 A a1l B AR Ak R 1l AR A
OF i T A0 ML K KRR R B R R A 4 A Bl
2 Wz JtE B . Fabbrocini 28 i FR#F 7% & 8L RV
) B i o RS A R4, T OPC IR 7F ¥ A 2F B i 1 2 41
BE, AL TE BT o P R B K R 25 A 1A

CAMVA F1 BCOP P Fj A [F] FH 3 6 0 10 fig
MR T IR A TE — R T g U s ik g6 A
WF5E R X — 41 & i 2 AR A BC 7 i 22 e il 22 i
N JFURHIT & B AR PEAN S g rh pe) 35457

A5 LR R 2 Ak 08 A 25 DL O AR B, 223K
N7 NN AR K2 Jik 240 i oy e K 30 41 G R AR vk T
J5 Ak, B B R VT A B SR W, ST T 7 A AL
LRl G SN ) K 7/ BT N o B i B B U S
55K R AH S 25 B AN R, W] AR S A N4 B8 b
TR A RBGERE

S 2% 3k

[ 1] Regulation (EC). No.1223/2009 of the European Parliament
and of the Council of 30 November 2009 on cosmetic products
[Z].2009.

[ 2] Scharffetter K K, Wlaschek M, Brenneisen P, et al. UV-induced
reactive oxygen species in photocarcinogenesis and photoaging
[J]. Biol Chem,1997,378(11) :1247-1257.

[ 3] Olson E R, Melton T, Dong Z, et al. Stabilization of quercetin
paradoxically reduces its proapoptotic effect on UVB-irradiated
human keratinocytes[ J ]. Cancer Prev Res,2008,1(5) :362-368.

[ 4] Donahue D A, Kaufman L E, Avalos J, et al. Survey of ocular
irritation predictive capacity using chorioallantoic membrane vascular
assay ( CAMVA ) and bovine corneal opacity and permeability
(BCOP) test historical data for 319 personal care products over
fourteen years[ J]. Toxicol In Vitro,2011,25(2) :563-572.

[ 5] OECD Guideline. No. 437, Bovine corneal opacity and

permeability test method for identifying ocular corrosives and



TN s ZE U0 1T R AT

i B T —— BB

—217—

(7]

[10]

[11]

severe irritants[ S ]. OECD Paris, 2009.

Baxter R A. Anti-aging properties of resveratrol: review and
report of a potent new antioxidant skin care formulation [ J]. J
Cosmet Dermatol ,2008 ,7(1) :2-7.

Smoliga J] M,Baur J A, Hausenblas H A. Resveratrol and health ;
a comprehensive review of human clinical trials [ J]. Mol Nutr
Food Res,2011,55(8) :1-13.

Greinert] R B, Henning V S. UVA-induced DNA double-strand
breaks result from the repair of clustered oxidative DNA damages
[J]. Nucleic Acids Res,2012,40(20) :10263-10273.

Afag F, Syed D N, Malik A. Delphinidin, an antocyanidin in

pigmented fruits and  vegetables, protects human HaCaT
keratinocytes and mouse skin against UVB-mediated oxidative stress
and apoptosis[ J].J Invest Dermatol ,2007,127 (1) ;222-232.

Corder R, Douthwaite JA,Lees D M, et al. Endothelin-1 synthesis
reduced by red wine[ J]. Nature,2001,414 (6866 ) :863-864.
Bastianetto S, Dumont Y, Duranton A, et al. Protective action of
resveratrol in human skin: possible involvement of specific

receptor binding sites[ J]. PLoS One, 2010,5(9) :e12935.

ST ARG FE VT

‘,%,Eil’z,j@%i}?]’z
(Ll RFR

LB R RS
FETEZR, K TN
3.9 & ¥

# E:8m
IRERMEREBIHBMNER,BAE 12 /A BB sm 6 R

FEAE O AR 45 R

A} —

SRR

1T R S AT R

[12]

[13]

[14]

[15]

[16]

[17]

1_\,152 }5%}/\2 Xl—gd
510010'Z.T/ff%ffﬁ#ﬁﬁﬁﬁa‘*éﬁ%ﬂ#j@,)"%ﬁ I

T W

F A, 3R R MR R B R
G

o

FAMAR LI £ M3 EFRABFBBRAIAEN P HE

FAKBUMNERPAETESAMDITARELRELEREEAMNE
FAX B Fo R By T S M AE A
HER OBEMER 12 AAMBREFHRMEE38.34% ,i)

B E MM AR R 47.5% Ik E & 20.94%

AEd M
7‘%% 508.5/10 % (95% CI:347.5 ~802.5/10 7 ) , 45 A W 4 3h IR 2 J& #4171 41,

Lagouge M, Argmann C, Gerhart-Hines Z, et al. Resveratrol
improves mitochondrial function and protects against metabolic
disease by activating STRT1 and PGC-lalpha[J]. Cell,2006,127
(6):1109-1122.

Jagdeo J, Adams L, Lev T H, et al. Dose-dependent antioxidant
function of resveratrol demonstrated via modulation of reactive
oxygen species in normal human skin fibroblast in vitro [ J].J
Drugs Dermatol ,2010,9(12) :1523-1526.

Bae J Y,Choi J S,Kang S W, et al. Dietary compound ellagic acid
alleviates skin wrinkle and inflammation induced by UV-B
irradiation[ J]. Exp Dermatol ,2010,19(8) :e182-¢190.
Fabbrocini G,Staibano S,De Rosa G et al. Resveratrol-containing gel
for the treatment of acne vulgaris: a single-blind vehicle-controlled ,
pilot study[J]. Am J Clin Dermatol ,2011,12(2) :133-141.
Pt 22 MR, LR s A Ar ik R S R (M. b
i L, 2010.

R BT ZE BT, SRR BT AL D) RO H 3 i R B
I [T]. i H B BE 2 2% 35 ,2013,23(5) :62-66.

R

s e

Mgk B

S

510430
241002)

%, Ak ES M6 Kk

BB E AL A R
EEYERTES RS REE YT €N+

i ig’:%muﬂ‘% J\ ;}9/\.3—}2{)}!%@_ i@ it 4E

I R RS ﬁk%ﬁ%&ﬁﬁi&%iﬁ@vmﬁ%m%&%AﬁAﬁ%%%o
1T H A 3 28.24% , 5= 3
BIERB A R 23.91% 0 T E BRI B IR A F 42.98% ;AT E ST ALA I LR #5_ 38.34% ,
I R Jm ) 64 586 ) (95% CI:44 136 ~ 101 921) , 4 %

e Bk E 87.5% A BEM

Hom) F 28.24% | %

WEFLmE1.3/10 7 ; &2 1F

ASHNTHBEM(3583.2/10 F)HF R mERZH,15~24 ¥ F8m(23.5/10 ) Flk., i BRBIEARA =

AFHEBY KB R ﬁi&%kw
JRAR B e KA R B %
Mﬁ#%%uﬂaﬁﬁxﬁﬁ
KR BRI NBALE; RITHRT
B4 S R155;R378;TS207. 4
DOI:10. 13590/j. cjth. 2014. 03. 004

fide;

%5 B #5:2014-02-08
ESUHE PEHFLBRELFAETBEFIHE 6(1U2GHH00018-01) ;7" F&H EF R AFE & T TR (A2013069)

&

B

BREE RkKE 3

FE Kk EZFRENF MRS EARRMERR LN

Fwm &

RABHERAR AN TH BN - RE LRI T LREARLCLZH TR
EHMBAEARE R, AT mAE R S fe AR R SRR
S EUNTHBUAFENIBKFLLEH,

EFHEA,; RREAR; RRBERE; RREL
XHEIRERD A

XEHHS :1004-8456(2014)03-0217-06

E-mail : huangxi_3148@ 163. com
EFHEN HRTOARREARANELT AL  E-mail:zyh@ cdep. org. cn

S EMEEN MRFTEOARRAERBEMNS %L  E-mail: huangqiong@ cdep. org. cn



