J. Soc. Cosmet. Scientists Korea ISSN 1226-2587
Vol. 39, No. 4, December 2013, 313-322

ok

EOIAN

O Al FALS} T

—_ >~

o0t
ol

=2 T3 239

M
0

M .2zl 3-0] 2 4 Yong He Zhang™* - & & HYf

SHESIAE(F) 71EA T4, *Department of Pharmacology, Peking University
(20131 6¥ 7¢ H4, 2013 7€ 2 574, 2013 7€ 18 Al

Antioxidative and Anti-aging Effects of Extract from Talinum paniculatum

Jung Young OhT, Jin Hwa Kim, Geun Soo Lee, Yong He Zhang®, and Hyeong Bae Pyo

R&D Center, Hanbul Cosmetics Co. Ltd., #62, 547 Beongil, Daesungro, Samsung-Myun, Umsung-Kun, Chungbuk 369-834, Korea
*Department of Pharmacology, School of Basic Medical Science, Peking University, 38 Xueyuan Road, Beijing 100083, China
(Received June 7, 2013; Revised July 2, 2013; Accepted July 18, 2013)

2 ok B AFoAE dE2ERE RIZteA AMEEOIH xRl BRI FE2ES] IRES aHE 457980
ksl 2k o8] G- =% matrix metalloproteinases—1 (MMP—1) @3 A&7} Ao th3k Az R
583 w3}HEE o] 83} senescence—associated 8 —galactosidase (SA—p —gal) A4S AL AHolA
X (HDF) & o]-&3l] &lsldtt. 1 23 EQIM FEE9] free radical® superoxide radical &7 &3+ =]

57t S71l wet v = gEH o E YEson, B o, £7] FFE(LSE) 500 rg/mLellA 98.45%
2} 97.01%<] DPPH®} superoxide radicale &3t 73 34ts a3 JeRdith EQJIM 9, &7] 5
ZE(LSE) 9] MMP—-19] 23 As|av= AfotM oA UVAZRAL AddlA $31A4 Yyebgon, UVB %
Aol 93t X RS G35 Qe UEhgth B3 23 A EE 0] 83 SA— B —galBAF S BN Y &) 3
ZE(LSE) S AHFstge A GAE AT $71 77438k A ZY senescenced AAeHE AL 1% 4 A2
o} o) de] AAELS F3E BHY, EQIMNY AFEER d, 7] FEE(LSE) S &3 9 itsA| 249 ¢
T 5408 R EG G AskE 2B 2 tgekE AEE 71548 AAEAY e S THAE SR
Ao

Abstract: Ultraviolet irradiation in the cells and skin produces reactive oxygen species (ROS), which induces the syn-
thesis of matrix metalloproteinases (MMPs) causing skin photoaging. Using the human dermal fibroblast (HDF), we in-
vestigated the antioxidative and anti-aging effects of the extracts from Talinum paniculatum. Talinum paniculatum leaf
and stem extracts (LSE) showed free radical scavenging effect by 98.45% at 500 xg/mL and superoxide radical scav-
enging effect by 97.01% at 500 s g/mL in the xanthine/xanthine oxidase system. The photoprotective potential of LSE
was tested in HDF exposed to ultraviolet irradiation. It was revealed that LSE had an inhibitory effect on MMP-1 ex-
pression in UVA-irradiated HDF without any significant cytotoxicity. The treatment of UVA-irradiated HDF with LSE
resulted in dose-dependent decreases in the expression levels of MMP-1 mRNA and protein. Also, UVB-induced cyto-
toxicity and cell death were effectively suppressed by treatment of LSE. Additionally, the senescence-associated /3 - gal-
actosidase (SA- 3 -gal) activity was decreased in the presence of LSE. These results suggest that Talinum paniculatum
leaf and stem extracts (LSE) may have anti-aging effects and can be used as new functional materials against oxidative
stress-mediated skin damages.
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o 7 @9l wet =
\=dl, AR= del7t Fel
w2}t Yehes 8 5, 970 24 wiskel AelH
Ql 71%50] Hadhs AFA (A4 =8}, intrinsic ag-
ing)ol™ A= AL, 9 &4 T FHE o7
ol 9]3F 33 3Kphotoaging) = TEBTH1-4]. F 7}
A =38} Alolol= FFo] AR EHE 7o) AFA e
2 Zol7}t AAT FFoM= F3] AL FA 0]
U AR A F AstE ), £39]-75] Ate]e] Adto] oF
8 Z2I9 A% &5 7] 4, S 4
Zraet Aokgk Zepal i &840 MMPs (Matrix
metalloproteinases)®] & F7} 59 Ae]2 WHalE0]
ek 9 57F Az A 79, 9] S 722 |
st Qlaf | F7} @S 93 504 Holm HakA
o= F5o| Zoxu5-7].

95 M 3Ee] =3KCellular replicative senescence)t
M3Z2] =717} 7R A(enlargement), 333 3} X H(flatting)
o2l e AL 238t th3 g (multi-nuclei)®] Bl
2 wstel Aeld 7)sEC] AstEIL ofFEA A
M| EA}E (apoptosis programmed cell death)ol] A4S
el EAES AT 4 9t} Hayflick (1961)=
AdrobAl o) Ald Hﬁookg Foll Mx EAo S
(replicative life span)7} F&Fslths AS &<lsk T
S Mz EA) 58 8]7F521(PD: population doubling)
o] A8 FHut} 2ol UAAT A= DAT Sl
3 & FAHT= Zolth o] H g AlgkH 3

23td O o) PDE T gle AHE YZo
“replicative senescence (M3 E-A| senescence A)’°]
2}al 31 “irreversible growth arrest (BI7FSA] Al32 &
A FAy et Aolw i JTh8). T TS MEZ=E T
A9 JMAE FlAE olEd o] FRIEUSH
E35| EA| 3l A9} senescence?] FFAH =) 1l
Holgt= o] &gt o] x8k(senescence)
B2 S0t AT =38 A 8 A(senescence asso-
ciated [3-galactosidase: SA- B-gal)T} E&l= T4 WE
A EA o] 2] A4S B4 FAT F dom,
ol2f3t wsltd HE} AFEATo]= &0 A
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UTHIL. &1F-A= F skl Uve Al Yol A o
Sl signal transduction pathway S &3 3}A17] 31, ThoF
_ﬂ_;qz].g] l:ﬂ--&]ﬁ. 27@6},14,[10] UVB.‘:_ H—!—ZL 71—1:
ZAHE ™ DNAS] Wol & F&ste] Al 23tE
T, =2 AEE AlE ) DNA 42 JoA HP
< FESTHI1]. <% DNAE ataxia-telangiec-
tasia mutate/ATM-and Rad3-related (ATM/ATR) protein
< 243 7)a, EA43HE ATM/ATRS AARRIARR]
p53e BASIAIXITE 2438t ps3e HARIARZ 2
8ot p219] RS fr=std M F715 BRI
a1, Alaze] A4S A3kt 12]. Human dermal fibro-
blast (HDF)®l| UV7} ZAEE o243 DNA &4 2]
% HDF9| 7'5< AsiA7I= 338t @7l 2T
th HDFO| 33k Al 28] 47-e A & ofgt
MMPO| B3-S FXIste] Zu]Fo] A= AR
Adtzx2 o] o8& o ZItH13]. MMPE] Il UV
2 A3 EAsE= AARIARI nuclear factor-
KappaB (NF- £ B)ell &Jsto] SZ1€th. HDFoll A
+ reactive oxygen species (ROS)E 57 NF-
BE ZA43A7]aL, 2438 NF-«B= U= olF
skl MMPO] BE S X8k ETH14]. 2EE MMP
= AyFoZ EH|Ho] collagen?] H3E F351e]
Ao 5] FE443 &9 Zas o] AXIH15].
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FTToA = T?/l* H":‘TJr HHel o]gstAttar g
ot S HT AFolA e BRI BeElol A AE 2H
Zo|=Ql campesterol, stigmasterol, [ -sitosterol, 3 A3 -
D-glucosyl-sitosterol 5] EA|3l= AL 2 AT H o™
EQIG Be] wekE FEE9] @54 &40 Ba
H7 = sFATH16,17]. SHAINE o}A7kA] EQ14te] &)
AE A0 3 AT Ao o]Fo XA gt
A B AT s EQIMY kst &4, Al
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2.2. DPPHoO|| 2|5t AfeeiC|zt AH 1}

1,1-Diphenyl-2-picrylhydrazyl radical'H-& 3% =3}
o] gloz UHA S+ free radicalol] OISt A&
FEEY st 258 s gls] g A5
U ksl s gE 5l S48 vlashr] o A
ottt w2l DPPHE ©| &35t BRI F&5&
] free radical 2AEA S SAFATHIGL 0.1 mM
DPPH methanol 840l FUZFe| EQIG F2&E& 7}
3t vortex mixer= 2 g & A4 107 F<
HE3-A1Z1T) o] % spectrophotometerS ©]-8-34] 565
oA FFEE AT

-

2.3. Superoxide radical A7 s}

Xanthine/xanthine oxidase HH&-ollAl &A%  super-
oxide radical A~7 &I} nitroblue tetrazolium (NBT)
W) o] ZH3FHTH19]. 0.05 M NaCOs buffer
(pH 102)°] 3 mM xanthine, 3 mM EDTA, 0.72 mM
NBT$} EQIG F+E=-8 71’ % 25 CollA 10 min ®E
S3lHT o] ¥hg-<Hel 0.25 U/mL xanthine oxidaseS
7FkaL 25 CollA] 25 min <t ¥H-§- ¥ superoxide rad-
ical 2271 EHE 565 mollA FFE=E AT

2.4, M= HiY

AAYote] | ZzZ oA £2]g human dermal fibro-
blast (HDF)+< Modern Tissue Technology (MTT, Korea)
ZHE FYstdoh 743 HDFE DMEM/F12 (3:1)
w=]ell 10% FBS (fetal bovine serum), 1% penicillin-
streptomycine 37}sled 37 C, 5% CO, =333}l Hl
F3FaL trypsinization© 2 3 ~ 4 HA 02 Alt) wjF
3k 5 6 ~ 15SAIH(PD6~15) A|EE o]&35lo] AL

st 9l -3t a3t 315

st om, 50A(PD50) ©]4e] =3 AEE o]
835t =38} A %2l SA-B-gal G S35

25 M= M=E =%

MTT [3-(4,5-dimethylthiazol-2-y1)-2,5,-diphenyltetrazo-
lium bromide] &2 Mosmann[20]2] WS M3}
o A3k HDFE 2 x 10° cells/well S52 96-
well plate®] wellol] EQIG FEE& F3to] CO, Hl
G710 A 24, 48 h ¥ sk 4 well] ¥ < Al
73}F3L MTT solution (5 mg/mL in PBS)-S % 7}8}53Th.
37 CollA 2 h RE&-A1Z1 & MTT solution- A A3}kl
Z} wellell 100 uL4] dimethyl sulfoxide (DMSO)E 37}
3} 15 - 20 min plate shaker2 EE°] & % 570 nm
ol 4] microplate reader (Model ELX 800, BIO-TEK
Instruments Inc, USA)Z SF =S A3

2.6, XI2IM(UVA, UVB) ZAF 2 A|22| X2

Zpe) el o)t Fist 9 AkshE M EZARH tigh
EQ FZE9 ¥nd §%S sl 9EiA
UVA ¥ UVBE otefi9} 22 == A3t
HDFE 1.5 x 10° cellymLe] EE2 48 wellol v ¥, oF
80%2] confluencyol] =& wj7}=] v gt x}e)d
ZAL Aol vl A& AAS F PBSE A3t ul
A W serume AAZ 3 PBS AEfolA 6.3 Jem®
UVA (UVA F15T8BLB, Sankyo Denki, Japan) 2 100
mJ/cm’ UVB (UVB GI15T8E, Sankyo Denki, Japan)S
ZAEEATE A9 2AF 3 Hl A= FBSE 7t
3HA] &2 DMEM/FI2 (3:1) HiAloll B FEES
Fofste] 24 h v SFsESATh

2.7. MMP—1 251 Xal SX(ELISAE)

HDFell UVAE A 5 A|2E A2]ste] 24 h v
Sk 1A E 96 well plate®l] 5314 4 ColA] overnight
3o coatingStSATE PBS-T (phosphate buffered saline +
0.05% Tween 20)=Z 33] A& 3}31 3% BSA (bovine se-
rum albumin)/PBSZ 37 C, 2 h &<} blocking?dt ¥
monoclonal anti-MMP-1 (mouse)= 1:1000. 2.2 blocking
solution (3% BSA)°ll 3|43t 150 uLA &F3}aL 37
C, 2 h RES-AIH T} Anti- mouse IgG alkaline phospha-
tase conjugateS 1:1000 2.2 blocking solution®l] 2] 433}
o] 150 uL? EF3t3 37 C, 90 min HFEAIZ] &
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PBS-TZ A&t th3- diethanolamine bufferell 1 mg/mL
pNPP (p-nitrophenyl phosphate)E 3233+ 71282 150
uLE gol Aol 30 min ¥HEAIZ T 3 N NaOH
50 uLE H7¥ste] ¥kg-& 3] FAAIX ¥ micro-
plate reader< AH8-3t 405 nmollA F3 =5 43}
At

2.8. RNA £2| 2 RT-PCR

Total RNAT§% RNeasy mini kit (Qiagen, Mary-
land, Germany)-S ©]-83FTh cDNAZA2 1 ug9 to-
tal RNAE oligo (dT)15 primer, dNTP (0.5 uM), 1 unit
RNase inhibitor ~12]3L 4 unit Omniscript reverse tran-
scriptase (Qiagen, Hilden, Germany)Z 37 C Oﬂfﬂ 60
min, 93 ‘Coll A 5 min heating A7 0. 24 WF-§-& FX]
A1ZAT}. Polymerase Chaln Reaction (PCR)-2 ¢cDNAZ X
El MMP-1, GAPDHE 53317] 918t 1 uL cDNA,
0.5 uM2] 5'3} 3pr1mer, 10 x buffer (10 mM Tris-HCI,
pH 83, 50 mM KCl, 0.1% Triton X-100), 200 M
dNTP, 25 mM MgCly, 2.5 unit Tag polymerase (Qiagen
Hilden, Germany)E 433 distilled water= HA|E

g gkE o3 PCRS AAISH T PCROY| )35t "3

*&3% AHES 1.5% agarose geloll A 719531
MMP-13+ GAPDH -frx7te] 22 8l

2.9.  —galactosidase GMS 0|85t 3} X|&72| &0l
AE w3 AE w8k 549 vl uAR ALg
H&= p-galactosidaseE ©]-&3lo] HAS= WHA
SA- B-gal assay[9]E &3l 433, ©l& 93l sen-
escence detection kit (sigma, USA)E AH&-3F T} 557
o] =3} HDFE 60 mm culture disholl 5 &3] 24
h Sk Hjostel ebgst A7l F EQIY FEES A
2% F T 24 h R YA xS A E
A A3 1 mL PBSE 13 A& % 0.5 mL fixing sol-
utionS 75k 2o A 15 min WX|3t] 114 3s)s)
Aok 2ZE AEZE OA 1 mL PBSE 29 AH S F
staining solution mix (staining solution 470 uL, staining
supplement 5 uL, 20 mg/mL X-galin dimethylformamide
25 uL)E 0.5 mLY #H7)ska 37 CTolA 24 h &<k 4
S sttt @ME AlZ= 1 mL PBSE Al F 1
mL 70% glycerol-S ¥ 37 3388 7] 73 (Olympus,Japan)-S
o] FAE AE 75 SHsIAT. dAE A2

ekslaEska) =), #3949 A 4 5, 2013

- Yong He Zhang + %3 |
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&, A Axze| ot GHAE Axe] 5 At
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st AddelHs dzed AZAHeE IF 3t
Student’s r-test'H< ©]-&3td sttt SAH o
L p valueZt 0.05 PIREQI RAoZ SIS Th
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3.1, DPPH radical A7 &1}

DPPH+ free radical®] ¢Hg ¥ =2 E Hk-S- < DPPH
o] Z+AE free radical®] AAWFSo] XYL & &

AT ARTRSY 27] WEY AAPES 5T
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s 4
& et Ao 2o oM dop Bel 4
B 5 3280 AT U3} Agol 2ol 3

& EHZ?LOE—”— 6“@} a7t 4HA 3-r-bu-
tyl-4-hydroxyanisole (BHA)< ©|-83t] ERINFEE
¥ iks) a3E Hlwskith 1 A3 BHAE 100
pug/mLo A 90.34%2] DPPH radical S 4713+.0H,
EQlste] A5l Fi1l e FZE(RTE)2 100 ug/mL
o] XA 72.05%92] free radical 27 &7} UEFE
on, XW F8Q 3, 7] FZFE(LSE)2 100 ug/mL
o] F&xollA 92. 05%«1 FANETHT} 58 free
radlcal &7 35 AT 5 AATKTable 1).

3.2. Superoxide radical A7 F1t

Xanthine/xanthine oxidase2] &Al 2%+ superoxide
S0]2 A& 282 superoxide 9012 A28} xan-
thine oxidase T4~ #3lloll 2] YJERFTH23]. Xanthine
oxidase®l 2|3l ¥4 == superoxide anion2] AJAJ A 3]
o] A= Table 19 YERAAUTE A xFo=z
BHAE ©|83te] EQI4 F2E29] superoxide radical
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Table 1. Antioxidative Activities of 7. paniculatum Extract

3} 2 -3} g 317

Used parts Conc. (ug/mL) DPPH radical scavenging (%) Superoxide radical scavenging (%)
500 89.45 + 3.24 91.01 + 4.36
T. paniculatum root extracts (RTE) 100 72.05 + 4.58 83.11 + 4.92
10 3445 £ 5.25 79.01 + 5.36
500 98.45 + 5.14 97.01 £ 2.23
T. iculatum leaf and st
pamientatum ea” anc siem 100 92.05 + 2.68 93.11 + 7.13
extracts (LSE)
10 84.45 £ 323 90.01 + 6.66
BHA" 100 90.34 + 5.69 83.62 + 8.13
Y BHA (3-t-butyl-4-hydroxyanisole)
Values are means of triplicate determinations + standard deviation
300 180
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Figure 1. Relative cell viability of 7. panmiculatum extract on human dermal fibroblast by MTT assay. The cells were treated

with various concentration of 7. paniculatum extract for 24, 48 h. The results were expressed as the average of triplicate

samples with S.D. RTE: Talinum paniculatum root extracts, LSE : Talinum paniculatum leaf and stem extracts.

7 AR5 Hlusinh BEQIM A e o, &
FZE(LSE)2 10, 100, 500 pug/mLe] X2 g
749 Z+ superoxide radical 2T 90.01%,
11%, 97.01%Z $-53F superoxide radical 27 &3}
‘/}E‘r‘ﬂ At == A5t FER1 HE] FZFE(RTE)
100 ug/mL=E A3 A7} 83.11%°] Fdhz=a3%
AR B35 EIg = AATh

b ﬂJlm 3o N

3.3. M=z=H
SO 5RO AESY 533} tiEe] Aol
A FE WY AL AN MIT assay & A W3}
Atk Aol A48 A FolAEeh SOATHPDS0) o
o] 1B frobAl ol TRk EQl FEE0| AE 54
S AT AT, EAY A BEQA U, T 75

E(LSE)2 500 ug/mL ©]3}e] =2 X2] A 24, 48 h

O}Aﬂl E o] A& FFo] gle A= I
gtt], By FZE(RTE)S 200 ug/mL ©]3+e] w9
Al AdfrobAl o] A& Gkl e Ao E UETH
(Flgure 1A). =3+ 50ATH(PD50) ©]4Fe] w3} f-olA
3Z 24, 48 h A= M3z o] F4s] =3
& Aom, EQIM B F2ES 500 ug/mL
52 AY A AlZ5AL 23152 & A H
Al @EFol A& A0 & UEFTHFigure 1B).

_1

S off o H

3.4, UVAO| 9fsf S5 MMP—1 23t XaH 1t
v 7-9] Fslol] o] Fa7 JTS FIEaL
= MMP-1¢] 3-8 UVA ¢Jal AlZollA INK/p38
=TT F7Fska HARIAR] activator protein-1 (AP-1)
9] AT SUHEE ASAGEEE Sl MMP-1
e S7HAA FRolA wdde] AdgS =Yt
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Figure 2. The effect of T. paniculatum extract on the
production of MMP-1 by the UVA-irradiated human dermal
fibroblast. The cells were treated with various concentration
of the extract for 24 h. The results were expressed as the
average of triplicate samples with S.D. *p < 0.05 compared
with UVA (UVA: 6.3 J/cmz). RTE: Talinum paniculatum

root extracts, LSE : Talinum paniculatum leaf and stem

extracts.

I LA UTh24]. o]27 UVAeL ofs) &go]
H&= MMP-1°] BERQIM FEE0] HA= YFS
Bz Aol Zd 63 Jiem® UVAS ZAFSIAL EQI
A FEFES 7K 24 h Wi & MMP-1 EE A3
&9 enzyme-linked immunosorbent assay (ELISA)S-
Bl dotr gttt 11 Ax BRI 9,E7] FE=(LSE)
< 10, 100, 200 ugmLe] F=Z 2|3+ 7% MMP-1
DHA S B 17.35%, 32.8%, 41.52%= YERGES
o By 2ZERTE)IAE A2 02 Y+ MMP-1
I el a3 epdS ST 4 A AThFigure
2). webA] g4kst a3kel MMP-1 3 A3 B3E
E=E o]t Ad3ddA= 9, £7] FE=(LSE)= °l&
A st JrHE st

7
)

-

i ofy

-

3.5. RT-PCREZ 0[|&%t MMP-1 mRNA 23 A3l &t

EQRIG 9, &7] FEE(LSE)C] AfrobrlZeA
UVAe°l ¢J3] o] F715= MMP-1 mRNA 'Z-& o
A G Lotir] 18l RT-PCRES 33+ A7
22} Aol ols 718 MMP-1 mRNA E&o] EQ14t

o

9, =7 %—% (LSE)& Ag] Alds Eoj=s AL
stolgt 4= Q1T Figure 3). Scharffetter 5{25]-2 HiFE
oMl 5 - 60 Jem™©] UVAE: 18] Z2AKSH] MMP-1
FAA W] ZZHS 231901 Wiaschek S26]

fu)
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Figure 3. The effect of 7. paniculatum leaf and stem
extracts (LSE) on MMP-1 mRNA expression in human
dermal fibroblast irradiated with UVA. Fibroblast cultures
were treated with various concentration of LSE 24 h and
compared with culture alone (control). Total RNA extracted
from human dermal fibroblast was analyzed by RT-PCR.
Significantly different from the control (*» < 0.05).

= UVAE ZAF A MMP-1 13371 o] SZ 5=
A& BES B} Tk UVA ZALE 18] MMP-1 #-31
Zke] o] FUlkEE 71HE ofF g4A gFot
MMP-1 227} HaEE 34 F 2581 D(signal
transduction) 87 % Al(transcription) 3 E 7o
UVAS] A=o] B Aow A= ok

UVA ZAtol| o) Ad-frobAl o)A MMP-19] ‘rrﬂx}
W& 2=38H= A ) AKtranscriptional factor)Z &+
HA A= AP-19 BAER F7Hgo] Bad v ok
[27]. Barthelman 5[28]3%} Fisher 5[29]< Z+Z+ EGCG
9} all-trans-retinoic acid”} Ae]Alell 2] g AP-12] &4
T 37 HAFOEA MMP-1 AR T3 o] THA
32 SR 2208 B 9 &7 FEE
(LSE)2 A frotAdlzol Al UVAC] &) wdo] F7}x
= MMP-1-& T4 2 mRNA 3ol 4] Id S A3
she A7t FRlEN e, o= 7]E BiE EGCG
o} AR -3 a5 YERATH14]. webA A
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Figure 4. Cell protective effect of 7. paniculatum leaf and
stem extracts (LSE) on the UVB-induced cytotoxicity. HDF
cells were exposed to UVB (100 mJ/cmz) and treated with
various concentrations (10, 100, 200 ug/mL) of LSE for
additional 24 h. Viable cells were determined by MTT assay.
The results were expressed as the average of triplicate
samples with S.D. *p < 0.05 compared with UVB (UVB:
100 ml/em?).
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3.6. UVBE Qlst M| &AOZHEO| HS
2914 BE dRA e oA, A%
,/I:)g—,o_ =3} TIJ 1:10]- %‘%—g— Z23= Zﬂii
Qo E3| o33 Aadgugol Az
2Ed 27t Fo% 98-S dvh A9 BE
o] f=® Aotz Aﬂ}:% RERRLECY
SFATEH30]. UVBE 100 mJ= 3
2 Agsto] Ao A 5 A
Z79 YZIYEES ¥ YT UVBE =
T AEZAEEC] 45% H= st on, ELHL o,
57]—7?§%(LSE)~ SHA A2t 21F A AEZNES
o] 27hE< AT 4 ATHFigure 4). °1E EQUA
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Figure 5. Effects of 7. paniculatum leaf and stem extracts
(LSE) on /3-galactosidase activity of the older (PD55)
HDF cells measured using the SA-/-gal assay. (A) Cells
from young (PD15), intermediate (PD35) and aged passage
(PD55) were analyzed with [ -galactosidase enzyme
activity. (B) The morphologic change of cells with SA-/3
-gal *p(200X). < 0.05 compared with control (PD55).

3.7. Senescence associated p—galactosidase 2
Bt
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tio] wel HDF A7 Yehl & =318 A5 SA-
B-gal B2 HESIATE SA-B-gal E4-2 354K
(PD35) HDFAIXZHE Hat 715 Holr] A&
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