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Q B Ao M= stalZ(Prunella vulgaris) 3252 &3} a3o tfste] Lol iz} shsich Alg A3 sz
FEE9 Feh A F2 &3 250 pug/mL S50 75.7 %, MMP-1 A4 94 &3k 200 pg/mL 54 90.2
vk, dEkAEo]= G oA A3l 20 % FEolA 437 %R UERdth w3k stk 59 ks g
=45 s A HEIE 24 29 A1 A9 20 % 55X 769 %o A4 E3E JERSl o, BAkslarael &%t
A ZAFE A B 20 % FEONA 499 %= JEFRT) stk FEEC] o ugt &S dolry] §5te] 221
(AL 344 ~ 48A) 9 A QRS TP oZ A o]F W 2 AT A3, stz 55 40 % &7 AP
1277 XS w, o2y} vjmste] AE7te] SbE 7t BARRE At 59 JuE B4 A =5 A
off @At A S-S FRISIATHp € 0.05). °]33t AoE Fa stz FEES ¥F 9] ey 5 gypgo=
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Abstract: In this study, the potential anti-aging properties of Prunella vulgaris extract were investigated. According
to our results, Prunella vulgaris extract increased collagen synthesis (74.7 % at 250 ug/mL) and decreased on
MMP-1 synthesis (90.2 % at 200 ug/mL) and elastase activity (43.7 % at 2.0 %). Furthermore, it also showed
free radical scavenging activity (76.9 % at 2.0 %) and reduced H.O.-induced cytoxicity (49.9 % at 2.0 %). A dou-
ble-blind clinical study to investigate the effect of Prunella vulgaris extract on the skin's surface was conducted with
22 healthy volunteers, aged 34 to 48 years. The volunteers applied a cream formula with 4.0 % of Prunella vulgaris
extract, or placebo cream, on each crow'’s feet twice a day for 12 weeks. Skin wrinkles were evaluated with the naked
eye and instrumental image analysis of silicone replicas, followed by statistical analysis. Twelve weeks after applica-
tion of cream formula with 4.0 % of Prunella vulgaris extract, we found significant improvement of facial wrinkle.
Moreover, silicone replica analysis confirmed notable improvement in average of R2 and R3 at 12 weeks (p < 0.05).
These results demonstrate that Prunella vulgaris provides a remarkable and significant tensor and anti-wrinkle effect
on the skin, which could be of great use in anti-aging skin care products.
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2.1. Aeixjz 2 7(7]

B Ao AM-H 8}a1%(Prunella vulgaris) = =
Fzx AP ke Z elEte] AREsETE 1.1-di-
phenyl-2-picrylhydrazyl (DPPH), Tris buffer, elastase,
butylated hydroxytoluene (BHT), N-succinyl-Ala-Ala-
Ala-pnitroanilide, 3-[4.5-dimethylthiazol-2-y1]-2.5-diphe-
nyltetrazolium bromide (MTT), Dulbeco’s modified Eagle’s
medium (DMEM), fetal bovine serum (FBS) A]eFE-2
Sigma (USA)A} #|& 0.2 A3 Tl Procollagen type
I C-peptide (PIP) EIA kit¥= Takara Bio (Japan),
MMP-1 assay kitt Amersham (USA)AF AES A
3T 3 Mouse immortalized fibroblast (NIH3T3
cell), Human normal fibroblast (CCD-986sk cell) A3

FEL @3 AEF 2PelM FASHACH, enzyme
linked immuno solvent assay (ELISA) reader+=

SpectraMAX Plus 384 (Molecular devices Inc., USA)E,
H] 2] @ H|E]=  Skin-visiometer SV600 &
Khazaka, Germany)& AF&-3F3ic)
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1 g2 KOHE Y¥al 70 TollA &3, o2} & o] of e
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2.4, StE FEEC| YEAH0|= &Y AX 21t Al™

96-well plated] FE=HZ FH|3E AJ5 100 plL, Tris
buffer 60 uLE ¥ <3719 88 mM X 714
(N-succinyl-Ala-Ala-Ala-p-nitroanilide) 20 wpL, 10
ug/mL §52 FA(elastase) & 20 ul. ¥l 25 CTollA]
15 min &< WFSAIZ] ¥ 410 nmollA ELISA readers
] sto] FHEE SAsAE o] wf thEa2 AE o
Al Tris buffer® Y2 202 319lom, a405 YA ¢
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F7tel o] &3kt

i

2.5, M|=ZHHk

10 % FBS, 100 U/mL penicillin ¥ 100 yg/mL strep-
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kst & MTT €94(5 mg/mL)<S 10 uL® 71k
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#2171 3L 570 nmollA] ELISA reader® o]&
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28. stiix FE=2| et MM & 3t A"
Abe] Al A f-obAl EE(CCD-986sk cell) S 48-well
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o} Sz —ir%%% serum®] ¢l DMEM iAol &%=
| WA|SE 324 h 5<% ¢ vjFste] Az )
FHs Hé} Atk A wieke of Zebll 92 procolla-
gen type I C-peptide (PIP) EIA kit (Takara Bio, Japan)
& Mgkl Akesinh 54 Fehll 2 Lowry as-
sayO.® 7%k F whE ¢fo® WAt

2.9. stz FE=2 MMP-1 MM 9H &1t Al

AFe] 92 Adf-obAlFE(CCD-986sk cell) & 48-well
plateel] 1 x 10° cells/well ¥4 HE3}3L 24 h HH‘*O}Oﬂ
o} Stk FEES Serumo] %+ DMEM A of] &1
H2 Hrlete] WA 3 24 h Bt o} wjekste] A u
FAs FHATE AE wiFd W) MMP-1 92 uljekd
S #5lo] MMP-1 assay kit (Amersham, USA)S A&
sto] sk 4 ¥ MMP-1 %2 Lowry assay 2.
2 93 F g oko 7 W Aot
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g 4 5 N &l o
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3aMel A 48AI7HA ] 9 EAF 229 S o R A=Y
G5 thro] §%2 stk FEE 40 % S AH
<, Y& 32 placebo cream= 31 F A 125 &
QF =R Stk AER-e SN Ak
915 7)o «]2& w71 FEAZAEE global photo-
damage score (0: none, 1: none / mild, 2: mild, 3:
mild / moderate, 4: moderate, 5: moderate / severe, 6:
severe, 7: very severe) = H7}elth Ik Alg EX
of W IFFE A ZIE A HEE o]&st
wASSIE AP A w7 9ol RS A
Asto] PR L Bal FAFHAOH, o)1) FES
o 9918 @919l R2, R3G S4sko] 9RFE A4 3
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H

DPPH A ¥®¥2 &2 9] free radical scavenging 53
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Table 1. DPPH Free Radical Scavenging Activities of
Extract from Prunella vulgaris and BHT

Tt (5 mae (gt SD prvlue
0.125 9.20 3.65 0.09686
0.250 19.10 3.02 0.00814
0.500 33.70 0.69 0.00025
1.000 53.50 0.67 0.00021
2.000 76.90 2.69 0.00001

BHT (ug/mL) Src;\;e?%/ir;g + SD. p-value
125 43.10 417 0.00036
25.0 75.70 1.87 0.00005
50.0 84.40 0.89 0.00041
100.0 85.70 1.67 0.00033
200.0 85.80 1.72 0.00029

The data was expressed as scavenging rate *+ standard devia-
tion (%) of triplicate experiments. p-value: Students’s t-test.
p < 0.05 compared with control.

1,

= % Aol= A W © 24 DPPH+= St free rad-
< 2&sta itk AAH(FA0l&) & FolshE anti-
oxidant¥ DPPH radical& A~%H 17 (quenching), DPPH
9] BolZel HepAS M o7 WlAIZIT)

53} v wE2 ¢ BHTS DPPH radical &

ox—]

A B (SCso) & S8 A, BHTb 15 pg/mL, 3kt
2 FEES 09 %= el 3 Btk FEEY
EE7) oAl whe} free radlcal /\7ﬂ a7} molz o
o % FEE 57120 %Y Wl 2AE0] 2k 770
%= YEFFY(Table 1).

32. Stix= FEE9| detAHO|= 2y X =1t

714 ¢l N-succinyl-Ala-Ala- Ala-p-nitroanilide”’} &
ghago] e o3 Eal|Eo] A== EZQL ponitro-
aniline (PNA) %S ZTHLE o] g3l SHTozH
stilx FE=9 detadHol= A oA adE H7tst

St
StIE 325 0125 ~ 20 %2 5% HY oA Azt
AEHlol= &4 A a3 AlES 33 A3 05 %Y

W] 1449 %, 1.0 %L W] 34.62 %, 2.0 %4 wf 43.68 %2
oA &35 JetH(Figure 1), ol2]3t d3= Z35}

o] 05 % ol’¥e] HEolA Suk FEES Akl
= B9 A e BE S o 5 ek
o gkebdEetal A, Al 34 Al 2 F, 2008
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Figure 1. Dose-dependent inhibition effect of Prunella vulga-

ris extract on elastase activity.

Table 2. The Influence of Prunella vulgaris Extract on the
Cell Viabililty of Mouse Immortalized Fibroblast (NIH3T3
cell) by MTT Assay

Prunella vulgaris

extract (%) Viability (%) + S.D.
0.125 98.3 6.4
0.250 99.8 7.3
0.500 95.5 12.1
1.000 95.1 16.1
2.000 99.3 9.7
4.000 85.1 6.0
8.000 64.3 5.2

Results are means (£ S.D.) from quintuplicate experiments.
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Figure 2. The cytotoxicity inhibition effect of Prunella vulga-
ris extract on H2O; induced cell. The cells were incubated
with 3.0 mM HyO; and Prunella vulgaris extract for 24 h.
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Figure 3. The collagen synthesis activation effect of Prunella
vulgaris extract on human normal fibroblast (CCD-986sk cell)
by procollagen type I C-peptide (PIP) EIA assay. Collagen
synthesis effect was significantly stimulated by increasing
concentration of Prunella vulgaris extract between 50 to 250

ug/mL.
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Figure 4. The MMP-1 synthesis inhibition effect of Prunella
vulgaris extract on human normal fibroblast (CCD-986sk cell)
by MMP-1 assay kit (Amersham, USA). The cells were in-
cubated with Prunella vulgaris extract and TGF- 4 for 24 h,
respectively. Prunella vulgaris extract significantly inhibited
MMP-1 contents at treated concentrations between 50 to 250
ug/mlL.
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