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§ (ROS)erndf i~ $rd| e crnpl €o, M 2 wie 3 % > 2B Y
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Abstract

Placenta is a rich reservoir of bioactive molecules. Placenta extracts
contain basic fibroblast growth factor (bFGF), transforming growth
factor- 51 (TGF- /3 1), keratinocyte growth factor (KGF) and stimulators

of endothelial cell growth.

The objectives of the study is to evaluate the efficacy of an anti-skin
aging and whitening cosmetics that containing porcine placental extracts.

The study includes - (1) To evaluate the efficacy of anti-skin aging of the

porcine placenta extracts remedies by observation the scavenging activity

of reactive oxygen species(ROS) ; collagen formation of the cultured
fibroblast ; protection of fibroblast by photodamageing and stimulation

of the growth of skin and cotium. (2) Tyresinase inhibition via
determining cells viability,:and melanin inhibition of the cultured
melanocytes. (3) Identification of growth factors of porcine placental
extracts that involved in the above-mentioned activities. The results

obtained are as following : (1) Reactive oxygen species scavenging

activities with increasing the concentration of the porcine placental
extracts. The antioxidant capacity of extracts in water was better than
other extracts. It showed that water extracts had the highest scavenging
effect. (2) Cell proliferation showed the extracts concentration between
0.05 ~1 mg/ml and the result showed that best cell proliferation was with
a concentration of 0.75 mg/ml . On enhancing collagen content of NIH

3T3 - it showed that best collagen content was with a concentration of

0.75 mg/ml. (3) Placental extracts in water had the highest tyrosinase

inhibitory activity than other extracts. It showed 60% tyrosinase

inhibitory activity at 1 mg/ml. The water extracts revealed 75% inhibition



on melanin content of B16 at concentration = 0.5 mg/ml.(4) The optimum

concentration of the extracts that shower protect on photodamageing by

UV was 0.25~0.75 mg/ml. (5) bFGF ~ EGF ~ VEGF was present in the

placental extracts.
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AR el 2 4 Je s g4 d dmiegl DNA 0§ 1t if T (Wickens,
2001) > @ (B A K fmre %€ S Al 2 RA o e Bl Flmre an
i# B %M (Jenkins, 2002) » F K ELT B4 croof BB A &k

Z
*5 °

=

Sa T ERAMAKREDTF)EZF S AT F BFE &
ot I @ R RGE TR TR - fd o Kok Al K
200~400nm - ix & £ m%a@ » & 8] 5 dEp & UVC (200 ~290 nm) ~ ¥
# £ UVB(290 ~ 320 nm) ~ & & & UVA(320 ~400 nm)= fa it & > B2 7%
LF Karng UVC kst §enif 3> w @2 fefg UVB 2 UVA %

ATEAFTREN LARTEL RPN B LK RF G
(Photodamaging) - @ £ § 5 UV RRétis » L F A2 4 FEFMHZ

H\
-\-‘-\

(Bl - )(Reactive oxygen species, ROS) 3 Biift > @ i 5 Bt 7 ¥ %%

1.,
Ral
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“,f Btz bR g alAe g dnve 2 e g FTiE £ 14 (Moysan et al.,

1993 ; Morliere et al., 1995) ~ #-v ¥ i* % ~ DNA R ¥4 &g 7
¥ B 4L enig &F 1T * (Steenvoorden and Henegouwen, 1997 ; Shoichi et al.,
2001) » H A4 T - L 52 A KR RBEY fER g 1k Afota
FMFE s T L FdE I i kR 2 Rl (A

(Genji et al., 1995 ; Kohen, 1999 ; Shapiro and Pharmd, 2001)
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R hd £ S T gTe A F (1) e A B 1t it
(2) 18 8wz AT R > 2 H 4 £ F]F 5 ! epidermal growth
factor(EGF) ; fibroblast growth factor (bFGF) ; transforming growth
factor- 51 (TGF- 5 1) ; keratinocyte growth factor (KGF) {r stimulators

of endothelial cell growth (% =) o

AR R s s K 4w b Fimre e B e A AL el
o A2 RGO BEDEIC D HWE L gy e g LT
RERYT mre e TR Ecnme A5 & W3 DR 30 84 Fo 1
RGP R o R 0 RS i LB ARt E L ehgl i g
9 ET VUJER FedR  RL o PR gE R R By R e R T
@R B GBS B P kA 4o f17 Arehim e m gk AT
Himee sk o o WAL

SR REE2Z@GA
2.1, A HA Kt

LS AREt BT B f ORI £ 3N A e A
TOBEHE-RRE AR RHESRA 2K D4 A (epidermis)
2 A (dermis)fr g T ‘e % (subcutis) = ~ A (Scharffetter. K., 2000)( 5]

Z) (R R 1992)

2114 A K

AL R B B R RA PR - A
PR3 FPHTORT o 242 A Bk R TR G E T (keratin) T e

+ 3 d h & i(basement membrane)£? § A4 K 4R £ o A AP ST A

¥

‘m¥e (Keratinocytes)*t » %3 &~ 2.4 Zeh2 ¢ % wmw (melanocytes) ’



LA I LER Te +f~§§}%zmne}é] mé}%tmﬂar“m’ AN L_z\)iiﬁffs o
B ERELEF RARDFRF N w2 (langerhans)frg

B gk 5 kw2 (Merkel) dm P2 o

ol

ZAdpI T RHRLEZT R (1) AKAE (basal cell layer) 5 %
AEFR AR FAAL TR B2 %% Qe
*¢ J (stratum spinosum)d K&K ‘Pz & F B g B imie A5 b %’%’E’
4 )]% /|- %8 (desmosomal juction) b’“rf? = enim e Y #@(intercellular bridges)
Wi R e ey £ P T B {5 (3) $kim e g (stratum
granulosum)p 74 Bz o 7 5 & B K & PR 4R (keratohyaline
granules) > H ) F 72 Fig AME ¥ Qi gk g
(glycophospholipid) 77 & & 8 (keratinosomes)£? § § "% 4% > 7 fwie &
FE Ty B o dnie = (80 AT T kBT R 35 PO {ofic 5k Sk (tonofibrils)
Pl2=0 & FF 0 & TRAIGARETZ RAK? 2 PR @) &
PR FALE Hrkaipod 2R3 EEP A oLt
Rpwre F AT RN VTR T DTS (5 A
(stratum corneum) > # 5 A bk 0§ A w5 WEF
TAF RSP TR AR A K Rime b AP e TR
(keratun) » @ #7753 & WA hd HH o Rl § FIL K £ oo B gk

EALEARE Tt EG ”qu‘]%‘s\’li’lliﬁf}§11~4mm’xé;]
L 90%  Bme stz & 5 ig— IWARA S e ob 2L F (matrix)
2B AN gk B dot 5 AE RURR v A e § R

(glycos aminoglycan) & g 3= H#reih o Hi & e 5 1 (1) B



% 2 (collagen fibers) ~ 58|+ % & (elastic fibers) ~ 4}k 4 % (reticulum
fibers) ; (2) # & pEr=% & pE ; (3) & .a* 'wrz (fibroblast)s? 4 & ‘w2
(fibrocyte) ~ E ¥4 w*2 (macrophage) ~ *¢ + ‘m?z (mast cell) ~ # = 3k & #7
EA X TRAG DK (D) EAFTERALFAL T A R E A
R (papillary dermis) > # " n 30 S 30 7 29> B ATR S -
EE Gl E i EA LR AR Q) BN RE A A
q ¥l R g e, ek B AL & (reticular dermis) > % 25 = I A & 3R
SO R FPETARORTR R B e LK

R
2.13. &7 wm

o B8 o SR 3 24 LR
=g /.\J-)_EJ_ a—-l—-

F ' a8 g % 8 (adlpose tissue) *ﬁ R R e
ARAE P E

e

_ﬁ

FREREA S geA G oH A MG AIEIRE S R
g_ml‘_.q)?q‘ft"f;»”r(')?ﬁ? °

22, A kExET
BAMELEE S AR T E G TR s AR AR PR
SR S LTI £ 3 R LU TER SOE
Th -~ TERENEEART FRA S RRFE RS L RA T
PR T A REE IR v & A %Fﬁ?%ﬂﬁj@i@%ﬁl&@( 0
22.1. A K X eh e

AR P BB o X L AR R B SA F E 3 T
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(- )i
PHA PR A30R I REREPE 0 2 F E o
foom EBH e HBp R FR c BRGDAEE D N T e A
Pz - BB AR e B AR CSRABR CBRRZ AR
B o Ba P REL S BHR G A REL AR Gy 4
NN Al wa%ﬁ%%é%ﬂﬁﬁ%gﬂ’%é%ﬂ%ﬁﬂ
ERAFE o 4oigE RPN EE T e FEREL A
Rgaudl Jasf 82 e F4g R ERAFES &
i -1 Mentd i@ I E % A 4 (Bolognia, 1995 ; Nelson and Cox, 2000) °
(=) B>
REGRE R A0k 2L B o1 > HaF 4 e Fler g 4p
fooo gRAd AT E L S R BT g dndn i L g 4 TR LA ) A .

o

\

(Z) ¢ FimE ~ AR
L L e 5 AR R e P R S
R R e A HF o THCA K I AP R (LK Sk
BT R (AR ) k75 gF gL > 4 ehd
dBFEREFT P REEE L F U R R RAR RN A
% U F € i b3 4o o (Stefania, B., et al.2003)
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Pd oo b Sl kA FACRAEF R MR E A Wb S 4
SECTEER LI LA IS

B Y A FEE enEr %

(z) # 4

A B EDECR L L AL e S K R e

2,

2L ATEATAHE Mo L 40 ek Flwre < [ o 4 2w
e F7F M o D & Fmve A ] il S - W R
T OB - A A TR A B %Rméﬁf%%ﬁ@mﬂ

)-8
A2 I ek AT AR G i i s 4 oE Ko
mie B E 2 4 RV R ERE SRR B F R
(Huang-Lee and Nimni, 1993) » S35 % & crsif + » gt (S8 i 37 § 18
W BRI AEPRIE A BRI MR
(B) AT %9 s

EEERHE LT GBI 0 R AR IR e
Fapd fE L o
(1) A%

- AR R F AL TN E P ERBE A o

AR ehess nE < RAMEFE R L A E B> L& LF) 5
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224, BLEA X dp M

X it R F]F 2 a5 i o f2§# (Eric, F. et al. 1996 ; Jenkins, 2002) :
(-) ™ &F&

IpEden i s p Rend B - A E g a0t M X R
g i °;T-*i—ﬁ’~/§r?’ TN R AR R A F el B R %

AR Y TR Few ~H A Red \‘mﬂeﬁﬁ*i’ﬂﬁﬁﬁmigénm,ﬁk S
R S P RS Y PR T - S S e
(=) *haF#

A Rpe it MECERG A FTA 2 B FS ki o K
SRR I AR SRS R AR AN T R A
5o i T @B w (Mauricio, G;Y:1996) ° % = -~ mfjké FRE Lk
ik - B A

23. LB E v ehp d AER

PER A RIS ARH S O I % A d g d g iF
*irildeche A FHRT o A SR pd Ahg A )2 FEo
Pd A(F3F pd ARp)l ¥ wmre i B
TR AL T Y RE AW LA E DT 5 Aol 0E
PO REARBEPRHRFALAL A PWAEFTRRALFER
Fefe g xfipd Aepgd 4 50 - 8oy g%;ti%%’m\ ﬁ?é‘«%ﬁé d
BB 2 2 T A Mo dpdf o RGBS 4
A F|enfEE 4o SOD ~ 5§ Y 4 fF % > fo— B 4ag CA4riad & A
BAFE~BAZCE-FAPHMEEF WP GRS A 4
RS WAL A 3 0 S ARenp o o ekt A
CERS N EERES 5 LIELERS 5 SR EUL
SHFABRMF B EFAEE X DEHFE GG F B
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Bfer i chz M G AREAES R N & % 2 N 4 pF o
BEOBRRESFL TP BE ARNE R E L ,w@_

SAFREEAE Pl RE RN ERENGR o pd HARRE E
X i A7 e e T % §_gg*r e(Davies et al., 1982 ; Yoshiki, M.1995) -

23.1. pd AE®R
(-) pd &

TP ARERGT AT A ART A R A Y
F o AEFFARHEHTIORFPELL - BRI 4H002-7F
B3l AEG R RENT I - BB TR SHE DB E ST
pdRET 2N B DE Lo
ad RPN 3 o d A 80A:.1986 £ d Mccord ¥ Fridovich

;;L,;“ﬁ AZF i dpd AO02 T HO2 )4z & 1 4+ 4t - fiF(SOD) 1

BB R AP REA T R e B2 A EL G Bopd A
ARE-EFFopd ARy pdAO2-7) 5 4 pd
AHO2) - #= & d A (OH) - (Kenneth B.1998)
(=) &3

AR SOD & F 44 d 4 p d fhenier i gy ik

N~

Bk $ 02 -T2 HO2' ~ H202 22 'OH 12 2 H fi7 2 fo e (4 de B 4o
B P EERGET (0T G AR o i f 8 ARAS
PEEANHEL 2 A B REAFRY FELA S d
T PEME I F oL Ry R FRDCER B SRS FEY
232, pd AFRHEAK EL DL R

AEE pd AHA R XL FLE iR o";fi’fﬁ’s&:év’ﬂigf%\zi z,
TR PR E . R T AP ERT P AR E 3R Tk
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SUDRRST B R CRRDET PV RAMP AL LY B A EE
FEOUGIE ARPN Y hA e oy ey oA A3 i B
¢ £ R~ RO’ ~ ROO"# ROOH -

N

BREe - FREROEERY T AABER ENE L R
0 5 A e g 3hd Bk dew ok (L, 1993) e NEF £ e
Seo KRR AFRF A R TSR BARN 5 5 F T frfolt
Boode pd s 4 ’ﬁhg Sldzied i d R oo R 2 4E
PR SES God A R 2R IR R 4T R R i g R R
Mo X EE> PRIy AR ELRT 7k h o
BRI B LRGP A R R PR el R
S B EE BRI RS RO E R o RITATD
» B Taﬁ Mo B A NIl R E A POk R et B L e
BREER B R L e @ 5% £ % o (Darr and
Fridovich, 1994 ; Wickens and Andrew; 2001)

D4 A RY nfF b ks

g3 d A A Mame s w3 R A S E i o Ty
EAPLE BN e o BT ?‘r”'rv&p HEE A AT enfd 1 | (antioxidant)
LLJugnPa R v PPyt 227 %e5a Bing i
Bd i, — BEIE CFEE V- BRSO AT R R

fEE M4y PP H e 452 s (LIt R(SOD) ~ %4 P ¥ (L s
(glutathione peroxidase > GSH-Px) ~ {riE ¥ * & fis(catalase) & » 7 1§ &
MRS R AR R (R TLA T A T E T Pk
MR OPE S EART EAIERA A2kt c INA R RS A 9 fEA
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(Caucasian)¥ 2 48 4 (Blacks)H & & © Fui it f¥ 2 % % (GPx ~ SOD -
peroxidase ~ catalase)Z £ 7 = (Kohen,1999) -

“//TT TEERRY CP T Ry ARARRY T A
a-tocopherol (Vit. E)“,érf TENMEL R TEY CAgF B T i%“,ff
pd o Tdrriad 2 CI% > VMR AL F g eng L5
Z ; Urate ~ ascorbic acid # ,ﬁ““f “Hhpd Lo FvRRad 2 EN

4

B-carotene : B-carotene ¥ 1/ Af B F it 102 ¢ Wi HiEF (il
A F s~ Bzos 3 i § i £ (Steenvoorden and Henegouwen,
1997 ; Shapiro, 2001 ; Kohen, 2000) - F]y* ¥ F48 p fwd v % %7 U A
WWE AL TEFLIEF I F F IR R T BFF RS
FitiApmmdaTaof i AMPEF LEGTOs-gEgrM.

24.1. FEE P ELF LR B
(- )% 1+ & p¥(Catalase)

WE PSRN VRg CRERL - 0 RAF G v 2 - fB0
&P o 5 Fe3+ ¥ 02 heme 5 #f 2L » A 30w 3R e 5 5 4 53 o
¥ 2 i § i #f(peroxisom)® - FE IR ES T

ak
oxidase ¥? a-hydroxy -acid oxidases #7& # e+ £iFF * & o
(= )= FriE § 1 pr(GSH-PX)

HFA R ﬁl:f_s;iz\gga P FP @ kH BT EA G Se-
GSH-PX # Non-Se GSH-PX # fiiif % » ffd it b8
(dismutation) ® #7iE % i & £ %3 5 iE ¥ i A% % (Lipid peroxides) it * >
FTERREF TSI REF R AT F o 0 @ Se-
GSH-PX v B ¥ * & > Non-Se GSH-PX " ic B p #3 3§ 1
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(=)= £ (GSH)

d 4 &fs (glycine) ~ #5 "%f& (glutamic acid) ~ L k42 (cysteine) #7
= o tripeptide > ¥ %’ﬁ@ GSH-PX it 5 GSSG» ¥ ¢t =3 ik R
frf #- GSSG Bk = GSH - &+ ¥ mw? ¥ GSH/GSSG z_\* B fie g » *

A

CRHmE Y T ERFRES D2 $EF  § e

%+ catalase °
(2 )42 % i+ B i fF(SOD)

SOD H_fiit4z% p o A5 2 it F perri- & s - B
pRR-3F% ffmff:« At eRmep o d T g4 o1 Bl
Eeng BREEFR 0 R G E N e B P me N 5 Zn/Cu
Mn-SOD 2 5%t i $ 4m % P é#1Fe — SOD.> Zn ~ Cu—SOD i & 35 %3¢
Eéf}f{rd » Mn — SOD fi%?#:f_ﬂﬁwgp\ L2 dm e v % (o ;J#{c); 73 e

SOD o H SOD # =+ th# e 3Sfe Bra P Beop vdg 3 A3 i & 4
i?ﬁﬁif“i’ﬁif“iﬁ%gﬂﬁif g anB R L F L5, %

L E A RS fk; f£ 33 enit * (Lods et al., 2000) o

ﬁ»’?“%’ﬁ?’?ﬂ#m%ﬁ by gt s By F SRR i L
B o 4ei 2 % C(ascorbic acid) ~ 2 % E(tocopherol) ~ #* & § #
(B-carotene) ~ glutathione ~ ubiquinoll ~ Urate & > # 1% 5 [# % ¢} k4
R J§ rig & ek 4R 1 (photodamage)  Flt ip a4 4 TR R
BHRIEA K2 (£ T ) B e BiL R ¥ 4 5+ (Shapiro,
2001) -

(- )4 % C(ascorbic acid)
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A FCL-fkpltat 2 o FALA37RE- HFARYRL S
8 pdhivr pr g 2 4 semi-dehydroascorbate » £ 5 d GSH £
NADPH e i £ 2 0 7 (05 5% 4 5 p o Akl o

(= )&% % E (a-tocopherol)

B2 FEL-fAmpaHtazz o v Lo sa Py o i x
a-tocopherol 31¥ 1t 3T % & 45 » ;ﬁd H-OH i® 5 redrry Fg v g &

o ® epe g o
(Z)# % § % (B—carotene)

BN RS ADRERE > T ARET Cp 0 AR

g ME Dy LiEY kB, IV T,{Eé‘,’g"?a?fﬁﬂ‘ﬂ% UL
3=

EENIE S S
3.1, 24 w2

2 ¢ % w7 (melanocytes) = H e A B EFZ A AL R P n
%%%ﬁéﬁ%i@’iéﬁgﬁ%éﬂ%3%@w%%$ﬁwg@
REEFR 2 R R GER A RAh R4z AL Pl A LY BML
ARE B Rk 2o 2d FNAAIVEREN S TP g ek
BAH LR A A EREFHE D L T § FHES D
10 A Fmre R ¢ FEEL ALK hi e 0 A8 EFEOER

32. B¢ £, R frpdRphpE s T Rl %

1=}

24 % mred 204 F hd 4k (Byorksten, 1958) » ¥ fE b ¥ ¢

N

L2

MOFEREAZ RT BB LR A RenG o LA FHS i

|~

$ ¢ 2 ¥)# (Byorksten, 1958) ¢ # &t # ch2 & % iB B gk 0 4o¥ AT
N e 2 LpERL i’s@)}%,-&—f /#gﬁ»fpm’(m’ga%fij
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MABRRT P PRI ERREGENESL B R--2§ £
(melanoma)(Takakazu and Stan, 1993)- 2 ¢ % 7) = §_f& ¥<fi (tyrosine)
&2 ¢ 2% w?? (melanocytes)® %%’ ¥ it vefa e (tyrosinase) sriigl it @ i
%5 % ¥ (dopa)> %= £ ¥ 7 f(dopaquinone) & - gt # ey it
T @A (B2 pRIRREE R F R AR v - 2 % (Prota,
1996) o Flpt > iR * HRALETFE E G F ML F AN fog £ 0 ko

—_

WY AR R S M e 1T &) (PR £ %) (Bernard and
Berthon, 2000) % 3= % 77
3.3, feefh fs

FLORfeps i — 4RSS h i e g VR d 2 J & e ahpipEer &
STt R IR BER A KR A G TR oo iR
PP R R A BB G R R b e (6

AR ATE AESE e A i (T A B ESH R
W@ia‘ﬁ*€9mw%ﬁﬂ s A 1~ (A RS e
1B58) > B 40 ()4 B B e PR B g A 30 ) T A BB G G B
Ao Areng Vs E o A 2 Flwmre po P g s 0 E i
HORPN T Rp 2 BT R AN A e P o g1 Bt A
d O FEVRRL 8RR ORFARR DR oo B et F 24 R REAF R AH
PABY BRI R d e Y 0 8 5 2 F ki 5
P F A AR AR 2AFNPATRL o ORI TR 3 R
HRETL R ROZ I 2 (melanosome) o 2F E A {8 > B
12 J Flmrehlme B RAS > 1 ¥ & % (cytocyine secretion) s

78 L P ARIT e & B w2 (Prota, 1996) -
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B

k2

1w B Bt b o) o B

Aﬁﬁ@yl E ;E+ {30 ?& Ml

r2-k ~ NaCl ~ PBS

XA A

N oS PN J

% e Px o ,
Mmm R | g 'J...:T,Pwm\. = o v e B

TR SRR g Jranip -o(

Ap

4

P TERNE AP RNE -
4 DPPH =5 522 ~ wmi
et o S Bt 22 )
e LB o 2 Loy 22

URE 4 BB s
o W) ki e )
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Pe2 PR S

AP AT dhde pleringk B rsi

(2)= =k
(3) Phosphate buffer

(4)NaCl

0.2, A AT 2 A A

2.2.1. SDS-PAGE

0.1 M Potassium phosphate buffer (pH 7.6):1 M K,HPO, 86.6

ml fv 1 MKH,PO, 134 ml kAL S SMMH L 12 o
4xSDS gel-loading buffer:200.mM Tris  Cl (pH 6.8) ~ 400 mM
dithiothreitol ~ 8% SDS*~0.4% bromophenol blue ~ 40% glycerol
Dithiothreitol A 7 4c % 7 £ #) G55 F i o & % B L 4
Dithiothreitol o

5xTris-glycine electrophoresis buffer:#-15.1 g Tris base f= 94 g
glycine ;%3 ** 900 ml = =% -k (ddH,0) > 4 » 50 ml  10% SDS >

Ris - RAFRFERSHFLZ 12 -
Coomassie Blue staining solution:#-0.25 g Coomassie Brilliant

Blue R250 ;3 ** 90 ml 7 methanol: H,O (1:1)/8 &% » £ 4 »

20



10 ml glacial acetic acid> /4 Whatman No.1 Filter i /g {s #% 15 >*

oo

I~

® Destain solution:ddH,0 450 ml ~ methanol 450 ml ~ glacial acetic
acid 50 ml -

2.2.2. Western Blotting

® Phosphate-buffered saline (PBS):#-8 g NaCl ~ 0.2 g KCI ~
1.44 g Na,HPO, §r 0.24 g KH,PO, /% ** 800 ml = =t -k >
fI* HCl A& pH I 74> kA CHA L 1000ml -
3R 30 A 48l

® Transfer buffer:39 mM glycine ~-48 mM Tris base ~ 0.037%

SDS (electrophoresis grade) ~-20% methanol °

® Blocking Solution: 5% (w/v) skim milk ~ 0.2% Tween 20 in
PBS -

® “Developer and replenisher ” solution: (KODAK)
#-100 ml “developer and replenisher ”£? 400 ml 7= =X -k

RE

® “Fixer and replenisher ” solution: (KODAK)

#-100 ml “fixer and replenisher ” £ 400 ml 7= =X -k iR

£ o

21



2.3 FLE iL 7 g P T EEAA
23.1. % DPPH f 4 it 4 ip] RG# A
® 1,1-diphenyl-2-picryl — hydrazyl ( DPPH) ( Sigma D-9132)
® 95% Ethanol (£ P it 1)
® [-ascorbic acid ( Sigma A-0278)
® (- tocopherol (95%, Sigma T-3251)
2.3.2. iﬁ‘% AT F LB AR
® Pheaazine methosulphate (PMS; Sigma P9625)

® (Dihydronicotinamidadenin-dinucleotide ( 5-NADH; Sigma

N-4505)
® Nitro-blue tetrazolium (NBT; Sigma N-6639)
® [-ascorbic acid (Sigma A-0278)

® Sodium phosphate buffer
233, FF it & ‘Jﬁ‘“ﬁ we 4 R T AR
® H,0, Horseradish peroxidase-phenol red (Sigma P-6782; 1000

units/mg solid)
® Phenol red (Sigma P-4633)

® C(atalase (13600 units/mg solid, Sigma C-40)

2345 HRAE R e & 2 iTh
® (ollagen assay kit (1237)
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24, weE R Y o472 B

2.4.1. w2k
AR EATR Y Nl R L ELERALF S E® wmre NIH
3T3 > Mp 851 FF LMY o) HFREXTRII FH W
B16-FO » pp & &1 £ 7 “TFAEY © o
242 %% 3 & B 5
® Dulbecco’s Modified Eagle Medium(DMEM, Gibco ,
1159375)
® Foetal Calf Serum(FBS, Gibco ,715480)
® Bovine Serum(CS , Gibco;427252)
® PSN Antibiotic:-Mixtute (Gibeo ,:1189496)
2.5. F 9 ey snipiR
2.5.1 5 B $90 MRl JF AR PR
® Tyrosinase (Sigma, T7755)
® Tyrosine (Sigma, T3745)
® KH,PO, (igma, P0622)
® Na,HPO, (Merck,F862086)
®  -Tocopherol (Sigma, T3251)
252, 3P IR e d £ 2 F 2 ngl il
® NaOH(Merck, B578898)
® DMSO(F it 1)
2.6. A J§ g aR wmre & UV BB SN B2
2.6.1. 'm¥& & UVA fv UVB 1& 2 13 7%

23



® UVA % (365nm > 1350uw/cm?’) ( 9137)

® UVB % # (365nm > 1500uw/cm’ )( i41%7)

Tyrpan blue

2.62. F e daf 4 EHim e S L B

a -tocopherol(Sigma, T3251)
Vit C
Catalase

Tyrpan blue

B kst
) ST

% ¥ 3ot (Hitachi CR-21)

EEREAL
128 48
50 ml & F3g-< ¢ (TPP £ orange)

v PR

24



3] 23 A AR

- F LR

#r.o % (Cimac CR-21, Hitachi)
Ak % B 2+ (U-2000, Hitachi)
fil ok A& 3

-80°C 4 i % (Nuair)

>

G

o
it

¥ fd

fmre * 6-well 35 % = (orange)

10 A%

6 i

i mre % o] g (Nalgene 5000-0020)
# b % (UVA365nm ; UVB 302 nm)
ELISA #|3§ %

FEITY:

0.22 ym f& i i

25



A

* R

3.1, RS R

WP 2 g 8ond > A% PBS(pH 74)iF% - £ ¥ BB R
PHEEINEOER LSS EI L FIENERET PR F B
% 7 i A(dc7 kR 2 NaCl ~ PBS) » 4.4 % (cool room 4°C)
* i {7 (overnight) 3 AR {1 F i B AL E R R 0 B KR
KRBT LA AT o
32, RS A AT
3.2.1. SDS-polyacrylamide gel electrophoresis of proteins

[ Preparation of SDS-polyacrylamidesgel ]

® Resolving-gel solution;

15% : for4 ml

Components Volume (ml)

ddH,0O 0.88

30% Acrylamide mixture 2

1.5M Tris (pH 8.8) 1.04
10% SDS 0.04
TEMED 0.0016
10% APS 0.04

® Stacking-gel solution:

5% : for 3 ml

26



Components Volume (ml)

ddH,0 2.1
30% Acrylamide mix 0.5
IM Tris (pH 6.8) 0.38
10% SDS 0.03
TEMED 0.003
10% APS 0.03
1. B33 2 e Rk iT 2P mkdek o
2. 1 » 3.5 ml s resolving-gel solution ** L3 &2 454 & i, -
£ 12 300pl evisopropanol Bg H &k w > #FE 30 44800 FH R
3. #|H-% ZF hisopropanol T R TR EFH 2 > F A o
4. 2 » 3§ § R F 0 stacking-gel solution ** 3% % % 2 ffresolving
gel + » = = & stacking-gel solution ¥ #13& » Teflon comb > -
SR AL F @ o
5. /1 » stacking-gel solution 12 % 2 “vj& comb fF 4 o
6. #E 3044 FH RS ) CHE comby Rig 2 Tz =k

Fierd u/% 7% § A 325 e acrylamide o

[ Electrophoresis of samples )
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1. j‘z“/}{“l‘é%\’mgeléﬂaﬂl fgﬂtgﬁ\:—‘r&«fm/;ﬁp ’/ A\.»]i)\
Tris-glycine electrophoresis buffe » & |- 3 K,ért Pt gel T2

2. #-sample 2 4x SDS gel-loading buffer ;2 & {¢ » & 100°C &
ke #E 6 A FERRY B = > denature °

(9%}
N
X
o
|4
’—f
s
I3
[\
=
\_

f6 » B Y3 E B2 chsample v spin down

-

4, #-sample ;£ » well ¢ -

5. 12100 volt i& {7 3—¢ B L » 4 dye il i stacking gel & &
~ resolving gel p¥ » #-F B3 4v T 150 volt °

bromophenol blue Ii:Z resolving gel (& FRpEF » B-F 7 &

+ oo

‘"El

iﬁl;‘

£
7. /J‘ NN ﬁi—ge] E] ';E ‘;ﬂl”}%B’\—r o

[ Staining with Coomassie brilliant Blue )

l1.-] s *» T stacking gel> i #-resolving gel /% ;¢ ** Coomassie Blue

staining solution °
2.% Yz staining solution °

3.#-gel /% /e *% destain solution I » I ¥ %% 3 f Hud < orbital

shaker 1 -] p& -

4.#%- destain solution F]H- > £ #-gel Zie 3= K-k T B WM E R

Fds ehorbital shaker #ic«~ 44> 2 2 F F = >3 ",/TT o
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S5.8-gel M BHE BAAK o UEPREF -
3.2.2. Western Blotting

[ Transfer of proteins from SDS-polyacrylamide gel to PVDF

membrane )

1. T — 5.2 gel 4pF = | & polyvinylidene difluoride (PVDF)
membrane °

¢
2

2. #7737 chimembrane /4 methanol JE % 15 & » R385 - =X

K1 A48 B fé B 2> transfer buffer » o

3. #-2 % Whatman 3MM paper % 3 3% {4 48% (porous pad)iz & >t

transfer buffer » o

4. % SDS-polyacrylamide gel & & % = {8 » #-resolving gel 12 =

=X -k rinse » X {¢ /&= ¢ 3% transfer buffer -

5. iYL 4 Z8 - transfer apparatus K ¥ A2 k: (7 PF 14 transfer

buffer B /&I @ 5 e A 2) -
a. BEEF TR LG o
b. #-— 5 ;%,2 " transfer buffer ©» &7 % 34 4% T 223 black
electrode(f& &)+ o

c. § #— &%z transfer buffer » &7 3MM paper L 2zt %

A oo
d. f #-gel T4 > 3MM paper + o (& & )

e. # PVDF membrane 7§ 1% Z 3% gel + o
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f. £ #5% - % 3MM paper % % ** PVDF membrane } -
g B i{s#-¥ - % ZIVHARE G ¥ 3MM paper o
h. #-colorless electrode (5 1&) % Z »* % 3L 4% + o
i. #-transfer cassette % 4% ¥ 3% » transfer apparatus # -
6. ¥ ETHERE > 12400 mA 7 /it {7 transfer o
7. #-T R ER B A - ¥ B0 transfer cassette
8. #-PVDF membrane /% /¢ ** blocking solution °
[ Blotting ]

1. # membrane ;%2 >+ 25ml'érblocking solution » > I % 3t

“ M 3F 8 o0 orbital'shaket F -1 4 P& o

2. 14 PBS buffer j a4 A ALY Fiblocking buffer » & ¥ 3t

% M 38 #& o1 orbital shaker F S4%45 o £ 4F 3 =X

2

3. #-membrane /%72 ** 7 3 4 pl primary antibody 7 10 ml
blocking buffer > #X 78 ¥ x>t % i@ #& <1 orbital shaker + 1 -]

P¥ » 123 primary antibody % 14 ¥ %43t target protein b o

4. r1 PBS buffer '}*"P'- e A e A 7 e0 blocking buffer 1 %
primary antibody > ¥ ¥ 2% 3 f§ i& 4 ¢ orbital shaker + 5 &
8 o EAF 20 o

5. #-membrane %/ ** 7 3 2 ul HRP-labled secondary antibody
e 10 ml blocking buffer > #X f& ¥ x>t % i i@ & <1 orbital shaker
2l
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6. 12 PBS buffer ')ﬁ" P A e A 7 e0 blocking buffer 1 %
secondary antibody > ¥ ¥ x>t % §§ i& #& < orbital shaker F 5 &

b8 o TA4F 2 K o
[ ECL Immunodetection )

1. #-membrane T4 L FF 0 ZF Fv TN G ook

= % & buffer o

2. #-0.75 ml 5 ECL detection solution I f= ECL detection solution

II (Pharmacia)#c >+ 1.5-ml tube ¥ - vortex /& £323 -
3. #-detection mixture j¥ ** membrane + -
4. * BT 0 ¢ detectionmixture “u 4 {F ;% membrane °

5. w4 § 4 cn detection reagent » a2 % — K& PR F 3T membrane

o RTEMA L RE-RA TR S 34 o

6. i BB K Y - 2@ developer and replenisher

solution ¥ » & 2 &3 > £ U ‘,‘%-7}\' ;‘%’-;ﬁa o

7. £ #-R& 5z e 2t “fixer and replenisher” solution ® 90 ) » & 2

R ki

33. mre s %
330 FMHmE 218 %
Bt F e 2 DMEM 82 % 2 (7 5% FBS) #2 % * 37°C~5% CO,

ERT 2 ik iR 2 N AAELE § wre KR 5 H & (monolayer)
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P WF AR {7 M3 & (subculature) o % & F#% (F & (laminar flow)

poooridh g g4 P R g o £ 12 5 ml phosphate-buffered saline (PBS)
hmiz i =t o Rigvd PBS T4 1 ml %% 39 fF(trypsin) > @ {8 = % 3%
REAr @0 g S50 e koo e e A 300 Fed fF 0 T
ERAFRYNIES EHRR I B2 SERERS Fl
P R SR E T FARPE 0 4e » 2ml FBS T3t § = frim e > Bl ie &2

BAARE > 23 A mB LG TV R FAAREE
332, e iR R %

BEioc MEERERPAZL 0 4o r PBS P TH-o % md
PBS j% {5 » 4e » 3 it ¥ 2 B30 CO1 & 80 1 A4S 4 A D o
e 2RFAC G Ak o 2 WA M 2 RULEGR L3953 15 A ENB AT ) oo

L RO ERLTEE
3.3.3. lmPe Rk ¥ %3

ek ok B BT 3TCoRip R PRI 12 0 0 TS00 T R E R
B U A A TSN RRL e D] 73 9ml 22 DMEM £ % %
S I0ecmiide ® > 2%~ 37 C 5 CO 28447 BRI Afi
A 24PN L HBER

3 2. dmPe v trypsin kR Edmre o R dm e RS (s 1 e 3t

\
Kt

#c B (hemacytometer):* & ‘m® #icp » ¥ B 1x10° B 3| & AL B
¢ 12 1000g s 10 A 450 A3 ¢ F 52 1 ml 22 DMEM 2 2 i 3
%% (5 DMEM, 109 FBS 2 7% DMSO):2 5 i3 15 » # 314 if 3
oo BA80CAKIE24 I EREBIREF N B oo

34, iy V% it a4 TG
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34.1. %"’T‘ a , o- diphenyl-B-picryhydrazyl (DPPH) p d k2 3z 4%
(Shimada et al., 1992 ; Bonina et al., 1998 ; Aquino et al., 2002)

% ik R (0.05 ~ 1 mg/mL)e500 ul 7% & #5495 3B 40 » 500 ul #7
R s cn02mMDPPH 2. ¢ R ki3 » 323 R E# 8 30 ~ 4515 >
& * Ak kR 3 (Spectrophotometer U-2000, Hitachi)# iB] 517 nm 2. ¥
% iE o frdliert ImL e fE - SRR o sk AR KA T RS
= DPPH f o £ i 4 4%5 o

=f

i “f Z (scavenging effects) = ( (#3415 Asjynm-1& 5 As;7 nm % 36 {8) /
Fr#lie Aspnm Bk @)x 100

342 FrEALY AT A 2Rl

12 0.1 M phosphate buffer (pH 7.4)fic & 120 ¢ M 2.
phenazinemethosulphate (BMS) > 936 M z NADH % 300 M z
nitro-blue tetrazolium (NBT) s #-% B~ 3~ 14 phosphate buffer ;3 %7 F Jk
B 2% % o B~ 500 uL egE & An 5 Bde (0.05 ~ Img/mL) > % B 4 ~
500 uL 7 PMS ~ NADH 2 NBT i3 i » i@ 40353 » #2241 2.02 500 pL
phosphate buffer B~ % o & ZF THE 3 A4 > & L kE R
(Spectrophotometer) # iR] 560 nm % sk (& o Bk @ 4% 4 £ T kR K

",f Az 3 £33 e 4 4%5 o (Liuand Ng, 1999 ; Sanchez, C.2002)

T i % (scavenging effects)= (324 223 Asgo ¥ £ B -1 5> Asqo nm
%) F ] 2 Asgnm % E)x 100

343, FRET E

Pept a4 2B % I mL 4 » HyO0,i37% 04mL > 353 8 & > »v 38

T i

uts]

20 %~ 48> 7 4r 0.6 mL 7 Horseradish peroxidase-phenol red(0.5
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mg/ml HRPase 1 mL ; 7.5 mM phenolred2mL) 2 &% > 353 # ¥ 10
Aks o Fokip 10 A48 0 A R R R FRIH & 610 nm sk E o 47
#lErs ImL 2 FEB~ o v b EAR MMt £ ,%—“/T‘ﬁ L& ePgg 4 ARGE o

(Pick and Keisari, 1980 ; Souheil, et. al.2002)

i 'ﬁ F (scavenging effects) = ((#2#1] 2% Ago nm % % & -4 53 Ago

nm % k& l/:Eli) /Kﬁ;‘] KR A610 nm ¥x sk f,E't)X 100
3445 PR HiRGERE R mie i 4 2 (T

B 6Ttz g AnnE - TV e B 6x 10" BaAR ww s ¥
M3TC 5% COr i Ffap 55 % o LRG3 FRA T BN PR
BR e PR 1252448560 ~ 84 ~ 108 /| P 0 $ER A e B 4
efF-35 0 14 tyrpan blue P SiE He B o 54E 48 ~ 96 | pF o 7 O R ATH
3R & AR o

3455 RN R ke & A2 HER

%+ (Lietal., 2001 ; Yamamoto and Nishioka, 2001 ; Blease et al.,
2002)*Hpm g ¢ oy @ gt 2 E(Ki) RPIE SR 0 4 & & iE
oM 6Tl eni A AT E - 3L BB 6x 10° B AR e
de xR AR E BT B 0 3 37°C ~ 596 CO, 12 % fis & A u R
£ 24 P pRo A8 P ¥ b R Y R A kK T L R e 1)
W2 plERA2ga we? YR F9 2 78 kR ey

Fod-v &=z iv% o H ¢ W p dov 12 Collagen assay kit /B &

$# * Sircol Collagen assay kit (S1000) z. = j% » B~ 50 ul sample ¥
reagent blanks (0.5 M acetic acid) 2 microcentrifuge tubes (1.5 ml)> ¥

-~ A ABZAPAREZED 100l £ 4 r ITml F RZEH A
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(Sircol dye reagent);® & 1% 30 A 45 > #.w 5000x g 5 L 4afs F T
AR B e~ & 1ml F &A% B (Alkali reagent) » R F R 3 1
540 nm Blex sk B ¥ 12 1+2.5+5-10~20~30~40 pg 7 Collagen standard
TRHRER I RNFEERER > wFLERIIRS £ #FF
B MR R0 ER (ug/ml) -
35.E TR N E G rniheiipls
3.5.1. F Bk L oRph fE s M) 20 B
(1)57 2 (5 P~k ):
F31F e Z B P | L A5 & Dopachrom i 4 > T 1Y
Vit C AR 2 o B~ 0.5ml 3 P~;% > 4c » 0.45ml pH 6.8 e 73 & %
0.5ml 0.03 %t e 73 e 30 2R Burbibfets 30 % 28 37°C el ig # ¢ 10
Ak E 4~ 0.05ml e ViR AF(350 units/ ml) k72 i 0 #2 % R fe
230 BANER Y F R 25 A ARSI S ek Sk kR P 2 475 nm PF
ek 3k & (B) ©
(2) z 9 ¥2:(Bo)
# 2R FJR AR > e 00 B R AR R RL S BRI B (N PRORPA R B R o
(3) B2 (A)
WG RS AR e 0 T2 AR F PR TR Y R AP E PR

-7@";.
e s

c;?*

(4)

HHERJILEAP e o L R RAF R PR TR Y R AP KPR 0 1
% RUAF OBRFL S 3 % P (N L VRPA AR 3 7% (Ao) ° (Bernard, P. 2000 ;

Shimogaki, H.2000)
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(A-Ao) - (B-Bo)
Fr ) F Yo = oo * 100
(A - Ao)
352, FBf bl R Al 4 28 F R

W 6-3 s A 5o A A E - 3UY B 4x 10° B2 ¢ % wmre >
T4 w4 » ZB~% 0.01+0.025+0.05~0.1~0.25~0.5-0.75~ 1.0mg/well
e rxpgxHd s EN3TC5 COBERMBERZX 5 AR
B 2 41-A(365 nm) ~ % ¢+ 5-B(302 nm) 30 A 48 0 £ B % 24 )
PFs > 4e ~ Iml 1 N NaOH/10% DMSO i3 i% » % A & 3F 4 » ** 475 nm
RERHES KR > ¥ 3HE 2 % 4 & gdrd]|F o (Sandra, M., et

al.2001 ; Shampa, M., et al.2002)
3.6. A J sa e s UV RSN PR
3.6.1. ‘w¥z B &t UVA 4 UVB.{$ 2. 5 /55

TG Fb s & o At E - G g s 6x10° B A F R e
e B 3TC 5% CO AP BA- X - BEHYTARP #3322
w232 E % L PBS 0 1 #-iwig A u| BB S UVA (365nm,1350 ¢
w/em®) ~ UVB (302nm,1500 ¢ w/cm?),10 ~ 30 ~ 60 ~ 90 ~ 120 ~ 150 -
180 A 45 » 14 5 PRST2 i S4B o RIS - #-PBS B 3 518 4
o R 37C 5% CO, B R H - X {80 1L trypan blue 3+ &
H ‘o #c o (Phillips, 1995 ; Shindo and hashimoto, 1998 ; Liu and Ng,
1999 ; Benaiges, 2001 ; Christian, 2001) °

3.6.2. ﬂj‘ g L F R R 3R T2 BT
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76 I A AR o A uaE - TV 0 g8 6x10° B AL F G e
o BN 37 C 5% CO AP RBE - X BUHPFEREAREHSD
PBS ;3% » £ #-imre A& W PR ST oA (S > #-PBS % #& v DMEM(Z
1%CS) ~#if L HFEZPR2 B AR FERE 24 ) (s > 1

trypan blue 3+ 5 H ‘m? #c o
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4 | 2 ey 21 2/
2~ 258305
41, Frjp 2 At

PadE E Bk ? 5 fd Western Blot » 2 & F 0 FBRY 73
epidermal growth factor(EGF) ; fibroblast growth factor (bFGF) ; vascular
endothelial growth factor(VEGF) -

42, Fim Z P i L~ g (L2 #oak
4.2.1. F KZ]; DPPH El d zgl_\nb i" 3:;
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Fig. 1. A scheme of the proposed mechanishi‘ of the oxidative damage in the skin.

(Kohen et al., 2000)
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Figure 7.Scavenging effects of different concentrations of porcine
placental extracts on DPPH radicals.
* Scavenging effects (%) (capacity to scavenge the DPPH ) =1-

[ ( Absorbance of sample at 517 nm)/(Absorbance of control at 517
nm) ] x100.

Each value is the means =+ standard deviation (n=>5)
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Each value is the means + standard deviation (n=5)
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[ ( Absorbance of sample at 610 nm)/(Absorbance of control at 610
nm) ] x100.

Each value is the means + standard deviation (n=5)
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Figure 10. Effect of different concentrations of porcine placental extracts
with different solvents on cell viability: of NIH 3T3. Cell viability was
measured with tyrpan blue testafter 12 24 -~ 48 ~ 60 ~ 84 ~ 108 hr.
Each value is the means + standard deviation(n=5)
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Figure 11. Effect of different concentrations of porcine placental extracts
with different solvents on cell viability of NIH 3T3. Cell viability was
measured with tyrpan blue test after 48 hr.

Each value is the means =+ standard deyiation (n=5)
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Figure 12. Effect of different.concentrations.of porcine placental extracts
with water on cell proliferation of NIH 3T3. Cell viability was measured

with tyrpan blue test after 48 hr.
Each value is the means + standard deviation (n=5)
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Figure 13. Calibration curve for the determination of Type 1 collagen.

Collagen content was determined by'SIRCOL collagen assay kit.
Each value is the means + standard deviation (n=3)
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Figure 14. Effect of different'concentrations-of porcine placental extracts

on enhancing collagen content of NIH 3T3 after growth for 24 hr with the
extracts.
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Figure 15. Effect of different’concentrations of porcine placental extracts

on enhancing collagen content of NIH 3T3 after growth for 48 hr with the
extracts.
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Figure 16. Inhibition effects of;different concentrations (mg/ml) of
porcine placental extracts or Vit C on tyrosinase.
* Tyrosinase inhibition (%) =1=-[-( Absorbance of sample at 475

nm)/(Absorbance of control at 475 nm) J x100.
Each value is the means + standard-deviation (n=5)
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Figure 17. Inhibition effect of different concentrations of porcine

placental extracts on cell melanin content of B16. Melanin was yielded at
Day 3. The cell was irradiated with UVA (1.1 mw/cm®) for 30 min on Day

2.
* Melanin inhibition (%) =1- [ (Absorbance of sample at 475

nm)/(Absorbance of control at 475 nm) ] x100.
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Figure 18. Inhibition effect of different concentrations of porcine
placental extracts with different solvents on cell melanin content of B16.
Melanin was yielded at Day 3. The cell was irradiated with UVB (1.5

mw/cm?®) for 30 min on Day 2.
* Melanin inhibition (%) =1- [ (Absorbance of sample at 475

nm)/(Absorbance of control at 475 nm) ] x100.
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Figurel9. Viability of the skin fibroblasts following different UVA and
UVB treatment times (Cell viability of'the untreated cells are 100%)
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Figure 20. The effect of Vitamin E*s'Vitamin C ~ Catalase and different

concentrations of porcine placental extracts with different solvents on the
viability of skin fibroblast .The cell irradiated with UVB. (Cell viability
of the untreated cells are 100%)
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Figure 21. The effect of Vitamin‘E's Vitamin C - Catalase and different

concentrations of porcine placental extracts on the viability of skin
fibroblast .The cell irradiated with UVA. (Cell viability of the untreated

cells are 100%)
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Factor Principal Source Primary Activity Comments
platelets, endothelial cells, promotes proliferation of connective tissue, glial and two different protein chains form 3
PDGF placenta smooth muscle cells distinct dimer forms; AA, AB and BB
submaxillary gland, Brunners promotes proliferation of mesenchymal, glial and
EGF aland enithelial cells
common in may be important for normal wound healing related to EGF
TGF-a transformed cells
activated TH; cells (T-helper) and Is; inhibits some stem at least 19 family members, 4 distinct
FGF natural killer (NK) cells in early embryos receptors
eural cell survival several related proteins first identified as
NGF proto-oncogenes; trkA (trackA), trkB,

Ervthronoietin

kidney

promotes proliferation and differentiation of erythrocytes

activated TH; cells (T-helper) and

anti-inflammatory (suppresses cytokine production and

TGF-B natural killer (NK) cells class Il MHC expression), promotes wound healing, at least 100 different family members
inhibits macrophage and lymphocyte proliferation
IGF-I primarily liver promotes proliferation of many cell types related to IGF-1l and proinsulin, also
called Somatomedin C
IGF-II variety of cells promotes proliferation of many cell types primarily of related to IGF-I and proinsulin
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Name Skin benefits

Vitamin A | Normalize  Keratinization;  downregulate  sebum

(retinoids) | production in acne, and cellulite

Downregulate the cutaneous immune system;
Vitamin D
downregulate epithelial proliferation and promote
(and analogs)
differentiation

Antioxidant; regulates collagen synthesis (transcription
o and posttranslation); formation of stratum-corneum
Vitamin C . o . .
barrier lipids; regenerates Vitamin E; provides

photoprotection (in combination with vitamin E)

Membrane antioxidant; protects against oxidative
Vitamin E | damage; prevides photeprotection (in combination

with vitamin C)

Membrane antioxidant; regénerates vitamin E; protects
Coenzyme Q . :
against photoaging
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