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Abstract: Aging of the face is mainly related to the features
that are sagging or loss of elasticity of the skin by reducing
the volume around the eyes or cheek. Intrinsic aging can be
seen to cause thinner dermis, reduction of extracellular matrix
and subcutaneous fat. This study was carried out to investi-
gate the skin volume augmentation and anti-wrinkle effects of
Tribulus terrestris fruit extract. Skin anti-aging effect of 7rib-
ulus terrestris fruit extract was evaluated by using lipid accu-
mulation, expressin of type I procollagen and elastin in pre-
adipocytes and human dermal fibroblasts. Tribulus terrestris
fruit extract augmented preadipocytes differentiation about
56% at 100 pg/mL. The type I procollagen and elastin were
increased about 35% and 25% by treatment 20% Tribulus ter-
restris fruit extract, respectively. The clinical study also sho-
wed that skin sagging, skin elasticity, and dermal density
improved without adverse effect following 4 week applica-
tion of cream containing 2% Tribulus terrestris fruit extract.
We suggest that Tribulus terrestris fruit extract can have the
good possibility as skin volume augmenting, skin elasticity
and wrinkle improving agent.
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1. INTRODUCTION

A= k=3h= 200 7 H AlZtE o] 2| &Aoo 7 A3E = 2t
X‘] og o X{ X—] OH =] o]—Z—] }\H%I—Q—@Q] ;‘q_o]oﬂ uj—a]— ;\(_]_6‘2)-] 5_"_
Tof o7t ‘er% [1]. G=2 g5, Ax4], 123 A4l
FHE A stz A A F22 W, o] FA A 247 o] FolH
Atk = 3#9] (epidermis), X7 (dermis) B ¥)3} 7]
(subcutaneous tissue) 0. = LA E o] Q) o 1] = 712 (ker-
atin)o] 2= "o 71%5S 2H= 7§ A A 3E (keratinocyte)
o] 2o At} A= §-F A T (superficial loose papillary der-
mis)Q} WAF2 1] (deep thick dense reticular dermis) 2 U-4=¢]
Ao A9 E o] FE= A ¢ 7] 3 (extracellular matrix, ECM)
2 9F 70%2] Z2tAl A5 (collagen fiber)@} 30%2] gel-like
matrix, 1%92] Aa}AE A]S (elastic fiber)= o] Fo] A it
TSR AT A E S} A A A 7 B el v
o) A% AUAER Ao o, Hetad g 74
she TshA ) AMAZEL 444 A2 (fbrous
connective tissue)Ql 57 (septa)o] 2]3] 4% (lobule) .2 H
250, S0l B, Y, A7o] ZA Tt Tel A
B9 S48 A S pe] 320 ookl £ us
e V)5S 6}131 A A (triglyceride)2] &
AFstol W Al o7 ¢l
% F A 8H= A A A (scaffold) &
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v 8] 7%= 545} 9le. ol 7 SolrhuA EEE &
Ble} AYoteba] Ho) 5 UiF e)lol| o) sy} ujsh A|u)
ol gobx|v] H]-113] 2750 PAEA B (reteridge
pattern)°| B}, o] w5 oFohA THEIL F S A
ol ¥ L= o HA T [2]. 019}%/\101] A9 0—4 ad
et gok 2ehA 49l fAR T T 284D
ghejo] Woj A& S 4 ql w3 18} 7hgo] A 3]
olel op7]9] dE2 AAH LR T2 HEHL LS
_,_q. e 9l mHo} RS usiA| S, 1gal BEy
@ & o] Aol olRt A= e et ARl
oz AzEol 3, 710 AL 7o) Aelo] Av|= et
A Ao [1]. A4, 52 2Fol= QAT 200 FHE o] -5
El volo] mhE d=e] ¥eprh Azt 27l vlAet
7)320) 15}7} A o] 2t 5 o] Wah Ahoj4l, o
s 959 a.qlo] FH elo] "t [3]. 201

SHkof A4 30th
ﬂt%ﬁ%iﬂﬂﬂWJPﬂﬂlﬂﬂﬁﬂiﬂﬂ%ﬂ
Zro} HolA . 30t) FHHEEE =AE 1) io] ggo)
ol 1l =7} A Ho| 2 A Ho|A (pseudoherniation) E T},
ESE vt 5 (glabellar frown lines)?} 947} 5 (nasola-
bial folds)o] == 2] %] 7] A|2ate}. 40t of| = owie o] %
o2 &7t F5 (crow's-feet), 71> 1|7t F5 (glabel-lar
furrows)o] *§7]—T’— EAES ©ES Yol xixlﬂ] ek E3t
Q3 & Flel] B3 A Alo] A1tk s0olt: o) i
91 0] shdol ol o] A2 gglol ofdl 2
A7t} ofule} £710] EEL 6 Dol AT AL
AA = = BEEG. 60t o] Fof= w57} %?0}1]‘34
oo A% 2 A Al 2 250 414 Ao
[2,4-7]. o] 2} o], le Bt QIS A FAFY Bishe 2
O (8 7191 5 442 el 22 Aol
o] & 33 wul o] sjipolct.

52 0] @ 0lo 2 2o Alo|t A Zte] ofa
nj2o) g2l A} B eke Ao Y] ekel Al ok 891,
% Qb o] -5} WsHe 3 of 2} mal2Z o7} ]3]
© o] a0} u]-go|n o] ool A= HatRA St
o2 R AY AN5E w2 W ATE A 5 Uk [10].

2 & 2} (Tribuli Fructus)= @7} 1} (Zygophyllaceae) 2]
VA (Tribulus terrestris L.)2] Guj 2 5712 E1}7} WFARAL S
2 W5t 52 A mopolm, |4 e], 2], el et e ek,
7P o] R A olut shE), e, B9 Ao
A gl L 92| Yetol= 53] =at) Al ghe] 2
ar o1 A %E} st ghol A debatsh, A d A 2
&, Fst 9 RS 5o At G A ek A2 ‘:01
3 o4 HERE, FARoR-Aof njA= G, 9§
, Soll Az atof tigt A7+ ZL
Y =] of Lkt [11 14]. A4 & 0 2 = furostanol & spirostanol sa-
ponins, polysaccharides, flavonoid ¥4, alkaloids, amides
5ol e [15-19], F7HA €] %
EE PR
=AM E BolE

o o0 gl of
oY 12
T M2
N
l:i
N
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ha)
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=
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JE == sarsasapogeninS A|H}
Fe A 91Tk [20]. £ A Lol| A]

22 A 7)+= AL 2 &ej A sarsasapoge-

2. MATERIALS AND METHOD

21. 48R
B ARl AT AR @62 (A, 37
2E FeUstol AgIH O, 2EHY AHEE SUhES

AeFa AL ekt
22 AR 252 A= L &Y

221 Yo 28 A=

Heja) 50 g8 57100 931, 25 oA 5% () of
£ 5o 1 LS 7}ato], 90°Co A 4 h 4 23] Wl 35 Wz}
g}d@wﬂ FEESISCE YAA F ofatstol
Oz} RS Beloto] dolq F& o YaHEUA}
A FRAANA G0CE 4L il Aol #EE
33 g, 58 8.66%)2 ATt

g _B. %N‘

222 4313 #4824

Aeat 259 & 245 9180 UPLC-QTOP MS (Wa-
ters, USA)7} AF-2-5] 31t} UPLC A2~ 812 AQUITYTM Ultra
Performance LC (Waters, USA)o] 11, A =F B4 9] 7 2 Waters
Acquity UPLC system Micromass Q-TOF Premier™-2- A8-3}
of A= AAsHh 289 49 BEH Cyg 1.7 pm, 2.1 x
100 mmE AFE35FH 01, o] FA 1) A (0.1% formic acidE
et &), ol &4 &1l B (0.1% formic acidE o+t oFAl
Eyo|Ed) 71& 7184 (o] 54 &1 A/B; 0~1 min 40/60;
1.0~10.0 min, 40/60 — 20/80; 10.0~12.0 min, 20/80 — 2/98,;
12.0~13.4 min, 2/98; 13.4~13.5 min, 2/98 — 40/60; 13.5~15.0
min, 40/60)Z s}o] E-41 3193t Desolvation gas N,, flow rate
500 L/h, temperature 350°C, source temperature 110°C, capil-
lary voltage 2300 V, Cone voltage 50 V, Scan mode+ negative
mode®] ™, m/z range= 100~1500 DaZ 3} o™, Bt 0.4
mLE 45kt

2WAEFH FF

NEAEZ 54 DAY 5= 2HS 98l Green 52 ®H
[21]9] @&} 3-(3,4-dimethyl-thiozolyl-2)-2,5-diphenyl tetrazo-
lium bromide (MTT) assayS Al A| 3} 3} A LS 1x10° cells/
well?] W= 2 96-well plateo]] 55} 24 h v & =
2 ARE X237 F, 24 h, 48 h vl F5} STt v 3 MTT A
OF (Sigma, USA)Z 1 mg/mL 5= 2 10 uLA ZF wello]] A &
st 4h5eh o weshaich ok B2 = 4501 A
11 Z} wello]l DMSO (dimethylsulfoxide, Sigma, USA)S &7}
5o A A E formazan A -2 -8-3]| A] A microplate reader (Sy-
nergy, BioTek, USA)=Z 540 nmof| 4] &34 =5 =43} ).
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2.4.3T3-L1 A ATAZ) o} @ B3 o5

A3 of] ARR-3} 3T3-L1 AW G4 = ATCC (American Type
Culture Collection, USA)of| A B-oF dtol A543 Th. A L))
of W B3l AFEE HjA]= DMEM (Dulbecco's Modified
Eagle Medium, Hyclone Lab., USA)e{] 10% BCS (Bovine Calf
Serum, Gibco, USA), 1% antibiotic antimycotic (100 U/mL
penicillin and 50 pg/mL streptomycin, Life Tech Inc., USA)<
718k 5% CO,, 37°C incubatoro]| A v &Fs} itk 3T3-L1
A 9] X HFA| i 2 9] B3} = A L7} 100% confluent AFE 7}
=™ 48 h ®F%] % 10% FBS (Fetal Bovine Serum, Life Tech
Inc., USA)2} 0.5 mM 3-isobutyl-1-methyl-xanthine (IBMX,
Sigma, USA), 250 nM dexamethasone (Sigma, USA), 10 pg/mL
insulin (Sigma, USA)o| # 7}= 1] ] MDI (M: IBMX, D: dex-
amethasone, I: insulin}Z %] 2]3}o] 48 h B¢t 232 &3
%, 10% FBS%} 10 pg/mL insulin®] % 7} DMEM H| 2] & 2
d Fet v oFstitt. 71 = 2 duftt 4 d 5QF 10% FBS7F 7}
= DMEM W} 2] 2 AISFE A A A EE EolA 2k A&
o] Azl Bl 45 ujx) W7 AT 54 Aelal et

25. F QAT &4

At 325 APA 2 B3 =5 Blsh] 9fsto] Oil-
red O stainingS A A|5} T} 3T3-L1 A ALAEZE B
AlZ] 3w R & A A5}l PBS (phosphate buffered saline)=
A2 3}] 10% formaldehyde 89 © 2 A ZE 1A A Zt}. 1
h 2 10% formaldehydeZ #| 78}l Z742 23] Al 23 H
Oil-red O H A AJF (Sigma, USA)& 3L A2 A 1h-F¢t
QBT G T AUAIFS AT T, S5 A 2
H, X E AEZE 100% isopropanolZ A5 &-EA|A
540 m gl 4 FHES S4t0l A AT H7)

ah9c.
2.6 MZHF UL AgotA TN ] ZatA ¢4 ash

AoA 2259 9 i =5 AL oA 2 A anE A4
ShaLah, SebAl 94 24 Sk A Goba| e ujore] o3|
=235}tk A 3£3= normal human fibroblast] HS68 cells
2 ATCCOA Sopurol ALg-akolc). A Hjoko] A8 o)
A DMEM©¢] 10% FBS, 1% antibiotic antimycotic& &3g}3}
i X & AF&3}o] 37°C, 5% CO, incubatorol| A v 9F3} 3t}
HS68 cells2 1x10° cells/wello] E] %= 24-well plateo] &5
slo] 37°C, 5% CO, incubatoro| 4| 24 h &k vj 3}t 5
T2 A2 7} 3] A E serum-free B A| 2 WL A8} 24 h E<¢F
Hjj oF &} 9 ). vl 9F & H o} Procollagen type I C-Peptide EIA
kit (Takara, Japan)& o] §-3}o] Zebal A 7A] C-2ere] oF
Zqoieon], & sl dgo 2 B gaolct.

27. 4RO TN AetAd A w3t

Aejxl 2280 70 vhe A arke sk deta
© A 34 RS Afobdl o) where] ojs) 24 skeict,
HS68 cells-S 2x10° cells/wello] ==& 12-well plateo]] 3

5ko] 5% CO,, 37°C 270 3ol A 24 h &<t Al oA Z7F A
B2 AT AekAE) b AehaE 24 7] E (FastinTM
elastin assay kit, Biocolor, UK)E- o]-&-3} o] =43} %t}

28. AR FSE R Y v 7Y A &3
LT EEWEEEP SR EPEEEE
et 41~51A] o}/ w2} 227 A 8haL, Ty O oFE
N A1E Te] 7] & (Korean Good Clinical Practice, KGCP)2}
A 7] Aol whet =3kt Al A2 2 A FE AlE
TRANNA 7154 sPdEe AR 270AAAES 5
Asl A AH§ 3 Stk A E (PR 252 2% T 2
= 19 23] (o], 1Y) Mot & 2714 o] upA]at gHA o
A HEere QhA Ao 457E A sholet. Al AL
HAp ARG 25, 47 3 A Ol A o5 AR, ' (TS, A
5) 9 An A AE BAHE XS 2 QA5 A
AN Fad B7F AT 718 @E vz 2o A A A5t

N 12 0o
o

O

il

32 rlo &
Foro o

2.8.1. 5124 oJoj x| & o] &3} o] H 3 & B}
9] 5 2 )2 F-ray (Beyoung, Korea)E 0|85 &4 513ith.
o] Moty M-S o] 83 33k JH S A ARO R,
S A AR AR A Abolol| AL 24| aFste] AL
AA (30°) HE 2ol ZA| ol &fsf HEE AR 7} 7|
AZFE| oF W AE 0 24 Wotd| Fy| (FaLAl)7F A/,
o] ote] FHE Foff A FRHIE &l 4= At
AE AR A, ARE 25 9 45 F Aol A Qb S| FaL
Al olu A& #<93t T Image-pro® plus (Media Cybernetics,
USA)E o] 8510l B 32919 A4 2w 5 BAal.

282 FHYEL ojgF HEEHE SF

1] 58k} -2 Torquemeter® DTM310 (Diastron, UK)2- ©]-8-3}
ek o] $47171= 10 mNm9| 9743t 3] 0|, on-time
10 s& ko] u| 5 B SofA] v o] ghel S Tefj i Ul 3]
2 etk & Ao A= AlE AR A AR 2 4 5
Ao A A HEAES | mm (£ Z), 3 mm (A 1] 3)2]
S o] &3fo] 243t & 7+719] Ur (elastic recovery)/Ue (elastic
stretch) gk &A18H3l T Ur/Ue h-2 19]] 71745 e o]
Fth= A vl

2.8.3. 220 E o] &5t Ao gE 23

A 3] 2] W = o] =42 Dermascan® C (Cortex, Denmark)E- ©]
83190tk o 247174 28 Ak YA ZH, 5o
s}4o] £ Q1A WA B F Q1A ol A vl
L e QAbEaie W} ok 24 Afolo A HHALE &
sho| A4 9 217]9) o2 o)) Brst AR, o] ¢
SERE EEESEREEY DR EE P
VI wdH I Eol FHe A= 7o)
W 2 efglof A ol 5 St ol 1t Abol & &3t
7F A7 B2 ol S7E AR 2 Aol A= Al AR
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Fig. 1. UPLC/MS spectra of Tribulus Terrestris fruit extract by UPLC-QTOP-MS.

A, A 2% 9 45 F AR W

§3tol BB,

HURIIE 2% T B-

T

A\

scan modeE 9]

2.8.4. gl z}o]] OJ5F HEFH I}

Aol e AEH 7t Al AR 25 H 4 T AIH A
[ AAR stolg 1~53 A E(1, e 1A Tk ~5, vl
JPHE dEs A shaL, AlF ARl Bt 2
TH 7= AlE AR 45 T A FOlA 1~58 A (L A F
A ks ~5, vl FhHE AAISH, S A Q) T, 53 Al
e B4k

29. 32 24 9 FAA
HEAY A= PR HAE 2705190 S A A 1719
42 SPSS Package Program 11.5 (IBM, USA)E o] & f& s
dent's t-test= S} 2. p o] 0.05 0| uwff A Ao
ol st Tets i

AA A5 B7HY A, At HE (kurtosis)@} 9=
(skewness)S E3f 7 745 } I, AHE AS e E
785, & I A A v S 1:1]0]15101] EA 5=
o2 (3 AL 18] Yol wrE=A Hﬁl‘ﬁ;*
(Repeated Measures ANOVA)S &3¢ om, v 5

o|-gsto] ALTHAY Zh=

P2 p ko] 0.05 wjvte 2 M7

_I_L, O>~ ‘D'
2

2 oox rE %op it

£ Wilcoxon signed-ranks testE
geleich. BATH fo

shaict.

O:

3. RESULTS AND DISCUSSION

3. FHA FEEY AERY
AHA AE S 2 = furostanol 2 spirostanol saponins, poly-
saccharides, flavonoid B9 A, alkaloids, amides =©] <& A
ATk [15-19].

AR} 22 5L UPLOMS B4 & Fstol EAs9tt 1
A1} flavonoid H|F A= EAlo] EHX %OP S 1, phenolic
amides2} amines =-0] B4 & ¢lth B4 Axt UPLCY] chro-

matogram % main peakE EZ3}5}0] 55 9] /‘51 2 5ol5ky
on, FAE o 7 51015 4 peak?] MS £-4] A}, terrestri-

amide (C1sHsNOs, M.W. 327.33)8 2101 5] 9t} U] 7] 43 9)
A B2 77} N-trans-feruloyloctopamine (11 peak, CsH;oNOs,
M.W. 329.35), N-trans-caffeoyltryamine (2 peak, C,;H;;NOs,
M.W. 299.32), N-trans-coumaroyltryamine (31 peak, C;;H;;NO;,
M.W. 283.32), N-trans-feruloyltryamine (55 peak, C,sH;sNO,,
M.W. 313.35)& 01 5|¢lTh(Fig. 1). B4 E 5%0] JHEC
Z¥Zy 73 A, nitric oxide AJA] #| 3l], anti-fungal, &-AFSE, o-
glucosidase 2/ #|sff 9 m|w 53} 5o A A 3lom [19,
22-26], 95 FE70A L g o sl A= oFA] At Hhrt

otk w3k AHF A Z 532 2247, Y7o AR o
2 oF#) Al sarsasapogenine HEE|Z] 4o 7o & Hop B
A7 Ao FE=d] oF &5 SA AL 97 FE4 &

1}= sarsasapogenin®]] 2]t 712 o} Ao 7 FAE )} (data
not shown). o]0, 245 559] AEEo| 2|5 A|x B3} =
19 98 227 Ao vl 2| ] g At W el

32 AZ PELA VA= IF

Aea; 225 Ao AHE sEHNE 245t 1 93

MTT assay5 Al 33ttt A4 -4 221 3T3-L1

A -G-obA| 91 HS68 cellso]] H=E R gax} %g%g_ )

213+ A3} 100 pg/mL S E712] 2+ A| o] T3t A Z A=

FFS T2 Fth o] T Ao A= 100 pg/mL o] 319 5
2 Ade A3y A (Fig 2).

oo ¢

b

33. %A &4

-3}of| o3 A HFA LA EE A WA E 2 0] B3y} 7Fasto]
) 5b A ako] A HPA A 2 o] 7h s, H]H o] BEo] 7kA
ghobar oref A Qlok A A2 0] £3HE XA 2 A T
B2 upz A o] Hul2 Z7jAA ZHA 0 R uHo| BE7t
S Z7MA) 7)1 T H o] BhE S 0-7], A EL FRAFA| 7] T A}
ek 2252 AUA 220 13} 7] Aol s dot
Bokeh AT Ee MDISH Heldt 2EES FEER
A2 ate] AW EZ =3 5 A Z ol &4 H lipid drop-
leto] ¥ 245 1 AT Y JE7) 5 o2
08 Z7k5k9.0.8, 50 pg/mLof A F 37%, 100 pg/mLo A
oF 56%2] A WA A & 17F UeRg et (Fig. 3).
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Fig. 2. Cell viability of Tribulus Terrestris fruit extract in 3T3-L1
cells (a); and HS68 cells (b). The cells were treated with various
concentration of samples for 48 h (a) and 24 h (b). The results were
expressed as the mean+S.D. from the three independent experiments.

180 =
= 150 e
=
E 120
-1
2 9
3
2
<« 60
;-
= 30

0

0 10 50 100 ng/mL
(control)

Fig. 3. Effect of Tribulus Terrestris fruit extract on preadipocytes
differentiation in 3T3-L1 cells. 3T3-L1 cells were exposed to a MDI
medium in the various concentration of sample. Fat drops were
stained with Oil red O, and accumulated lipids were quantified by
measuring absorbance. The results represent the mean+S.D. of three
independent experiments. **p<0.005 indicate a significant difference
from the control (vehicle).

34. 4% AR Zo) 9 Z2Hd € Ak A B
AelA 2280 98 25 L de HH s oprun
Afobi mol A Zebl B debaw Ao die) dobr gk
o}, Abet A4 obA Q] HS68 cellsol] A At 2282240 A
3 & Zebd 94 Aty ARGS AT A, Qe
2280 Lu olzzxlog ZalA U datAE AR}
UERE O™, 100 pg/mL 5= o A ZH2F ©F 35%, 25% 34 &

(@)

Type I Procollagen (%)

120
100

80

60

40

20

0

10 50 100

pg/mL
(control)
140
*
o
120
100
{, 80
E 60
T
20
0
10 50 100 ug'mL
(control)

Fig. 4. Effect of Tribulus Terrestris fruit extract on type I procolla-
gen (a) and elastin (b) production in HS68 cells. The results repre-
sent the meantS.D. of three independent experiments. *p<0.05
indicate a significant difference from the control (vehicle).

#}& B4t (Fig 4).

35. 9398 A4 f24 97

AelA F2 2 9 LT A4 LIS ohs] 913 41~
S 014 g o deld 2 EE M URY 29
2 9Pl £.910] AHESHES Sto] AF ARG A, A 2% D 4

%3 AN B A, B, AN A A= S S5

A
QrHEe] m B Ao tial fad H =g Hrtetr] st
o] IPAE] M T o] A5 FHY T Wk o] A
RS LAY Ak AE A 27 9 4% T A 2
3 QA 27t 2.68%, 4.99%2] 7 Al &7} LrebE T (Fig. 5).
A E ol gate] ehel S ST Adf, w9 S E MG
FollA AE Hl 4TT Ao A frol A Tl REre o] &

a} At Og/}bbg—i]é_ O]-Q-?)‘]— AU 23 Ax} AZ AL
27 gl4 3 Ao A st st g e, A E S 2t
7} 2.78%, 3.34%= e T} (Fig. 7).

3.6. 5% #F{ HEF7

Flo] Bt AEF L= ORI AE AFL 232 T 5
AR A, REL, EEe) A, 7R A )
A g o] etebs| R o] Beke] 1~ AEE dEx
AHE AN ST L A A, R e, S &
0w E AFe) A GRS A= A}a‘lz—,—szHZ T Al A,

o 1

ol 4% 35
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Fig. 5. Changes of skin sagging (a), and contour line images (Ref. subject No. 23) (b) for skin sagging following 4 weeks application of the
test product. The results represent the mean+ S.E.M. *p<0.05, **p<0.005 compared with before treatment.

04 03
i || ) = ®) T
= 03 T 025
E 03 1
£ o025 s 2
g =
E 02 Z 015
; o ; 0.1
5 0»1‘ g
= = =
= 005 .
g .
0w 2W 1AW oW 2w 4w

Fig. 6. Changes of skin epidermal (a) and dermal (b) elasticity following 4 weeks application of the test product. The results represent the
meantS.E.M. *p<0.05 compared with before treatment.

R )Y G AE A 45 T AR THAY TR BalE ZUAF oM, HaolAEel A Fehl o
Ok 73~91%7} F4 A o 2 SHSFAtHFig. 8). B3t & A|d7]  dEtAEH A4 a7 qE}Lchq E3}, o4 S a A ot
B RE AP 0 PG WA YU A LAY SRS PREAYL NG 23 L4 A YoNY
(data not shown). o H 22 A, BuE g Ao g A, e xde

Z7he] 553 Belstg o n, HER ) AA GRe|H T
A H7hE Poltk oo B ATLE Fof, Wela +28

4. CONCLUSION o ol s WAEE 9 X7, 6 A% 5o AL
ATAOZ ANG 5 ik e PO RN st &
olof e Aol WeiA £EBE APATFAEY AW AZA FFE S8 5 9 A0 A=,
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Fig. 7. Changes of dermal density (a) and ultrasound images for dermal density (Ref. subject No. 23) (b) following 4 weeks application of
the test product. The results represent the meant S.E.M. **p<0.005 compared with before treatment.
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