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A2 =shiA] S22 /R 3-APPAVE k3t 3 op/|sl= o2 ¥istE, 53] AX F
A, fAZ £ 2 auwlAd £FA M9 collagend] AFA Azt WAz SGME o] 4-F
collagen A WslsTe AXTuF 2 FEALE LS B39 FR8A. MTT assayg ©l-8-%
AA R AfolalEe) T4 AddA 3-APPAE FAX o) vlasA 1 269 AfotMx
24 §%& Jehyed, [Hl-proline incorporation W< o]43 ©2AX wick 2 3x39
dermal equivalent 4ol E vjdoA] FAXT L vitamin C AT v} Hu 1589
collagen A&A F7+2 Jehddth. 231y type I alpha-procollagen mRNA expressiondls <
FE nAA = RoZ YEgth HEE @42 )83 hairless miced] 3} g e
3} 2 type I pN procollagen antibody S ©]-8-3F WL F2]3}eg Mo A, 3-APPAT collagen A
F4E F7HITIE Aoz vugnt. o) AFHA 3-APPAE Aot E Wig R hairless
mouseS ©|-&% AFAA HAF HFolAE F4L FIAIY collagen AFAHE F7HAA AR
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1. A&

T—

NEE 2334L B o A N5, F2FH HIE A, ¢4 FJRe 324 W
= H3o T4 AEY 39, A9 R A3RA Y FAUE gfelvh g o] @y AgS

F23E 79 249 extracellular matrix(ECM) 4ol ¥3E A 84 ECM2 3A F7HA
Aroz FAH 3tk Fue ECM AA Y o 2-4%E AA}e SAAHRQ elastic fiberso)

o, & & b= ECM JA9 oF 70-80%F AHA3H= collagensZ FAH o] k. 33 ECM
°] A9 Y&& AASI JE collagene =3HAAE HowA o] Asldtn BuFo 3l
thH(1,2,3,6,7,10). ©o]& collagen AA A3t= AYAY A% transcription leveld} post-translation
leveld] #ejdle B2 factorEd] o3 2H& wol ®istE doyin T3 Fxste] AU UV
o] 23] collagenase®t -2 matrix metalloproteases®] WA 0.2 Q13 collagen®) ¥3i7} F7}
=0} collagend] FFoll W3 E F+ A2 dAD At

k3o 93 oprEle HEe] s1FF dsle ARAXE 53] Ao FE FAMNEJ] HfobA
o] F4o] ZAET HHoNE A9 Zhv AR AJAAPE 4834 RaAG AED
communication®] FA, &% 3 Azl N Wols A T s ori=o] A= AR =3
g AN Bt €k

3-Amino Propane Phosphoric Acid(3-APPA)= 71&€¢] 423 neurotransmitter2A] thdg A
J&4& 7} 7 ~amino butyric acid(GABA)Y] RFAME Aot GABAE UAl HfeHxe F4
S7HA171% E7 collagend] AT S/ TR G A ATHIZ13). °ld) AAFLS GABA
o] fFAMERAZA FAT 3-APPA7E 3to] o3 ofrlse o2 AR E, 53] AXFHTY F
& 2 collagen AEAE 9} AdFd vl FFL AEMG £ TEATE 5349 FR3A-

o

L Aol xe £

Aol xm HAzA Lozl HRE &8 YR AREFE AAT tE 2-4dmm x
2-4mm 2719 ARAHARE EUrE o719 type I collagenase(Gibco BRL, U.S.A)) &8 713}
o 37°Cell A 12A12F MR $ F collagenase €942 €433 AAsFY. W2 RE FTHE AAG
T, A0S £44 23 AA A F AE 2o HRMES Wit 2 AFdMe 3-74

Alth viFE AFolMEE AMgetith
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2. Aol X o] ui(9)

QA AfolA¥Ee] 7B ulgR e glutamine(0.48 mg/ml), penicillin(100 IU/ml), streptomycin
(50 £ g/mD7} 56°CollA 3087F BAlE B&AYAZ FBS(fetal bovine serum, Gibco BRL, U.S.A)
7} 10% ®]& =2 FH7FE Dulbecco’s modified Eagle’s media(DMEM)(Gibco BRL, US.A)E AL%
3o

3. 3x+49 dermal equivalentol A} QA A-FolAlE vt WY

dul2 F&E¥ DMEM ulA ¢} Ham's nutrient mixture F12 #jAE 312 EFT Type 1
collagen gel (A A E3 8 A4, APR, Japen)2 reconstitution bufferst 7 411 A collagen
NAE WE o Aol v AN RE MIF HFMIES 1 x 10° cell/well®] =TT
collagen 7133} &35l 24-well multi-chamber plate(Falcon 3047, U.S.A)el 03 ml® ¥x
HjFr] el 1A FRATIE FE8] geld ol HAE @W DMEM #idd-E 2+ welld 05 ml¥
F7}3ta 32942 dermal equivalentE A 23} o}

4, AFolAE =4 F% 23 w(11)

96-well multi-chamber plated]l 2zt well? 5x10°19) Afolix & widslgtt. 3-APPAS
1% FxdA 17108 «&xrdoz sAHAz o 343 widddch 3¢9 F wiAel MTT
(3-[4,5-Dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide, Sigma, US.A) 2 mg/ml F%
2 7t welldl &3t} 4412t incubationd ¥ A€ formazang DMSOE AHE-3lY Ik =
2 formazan-2 microplate reader(EL310, BIO-TEK)2 ©]£-3}l4 570 nmolA &334

5. oA X 2] collagen A AE 2l £4(58,10)

7h 9% igE AudA Rdd ¥4 A% 33
24-well multi-chamberel]l QA A-folH E7F 70-80% confluentd] @ w7zt wjdgd &
3-APPAE 1x107°%, 1x107%, 1x10°% s =2 asiqch sk 3dA 10% FBS7F 3+
¥ DMEM ®iAE Z+ welld 05 mi#¥ ZolE ¥ 3-APPASH #7 L[23,4,5-°Hl-proline 10

eCig FH7HAh 24X F ZF welldl EYAe wiAS cellEe Hol Eof 5%
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TCA(Sigma, U.S.A) solution® %o washing® 2702 microtubed] EF3tao] 1749
microtubeol]:= type I collagenase(lunit/l x)& ¥ 3 37°CeollA 90®3F viYste &< &
3h}e] microtuber= 4°Cell B3ttt 2 & EE microtubed] 50% TCAE  0.05 ml¥
F7Vsta 4°Col A 2083 WX & Z}zy 12000 rpmolA] 1083 AR 23S 2H2e
supernatant®} pellet= scitillation tubedl ¥ 3. 4mle] scintillation cocktail-d 7}3te &%
g+ & liquid scintillation counter(LKB WALLAC RACKBETA)= dpm(decay per minute)
& do] Whiteside To] At & o] T4 wabr] HEzTH AP relative
collagen biosynthesis (RCB)E T3ttt
collagen dpm

RCB = X 100

(total protein dpm - collagen dpm) x 5.4 + collagen dpm

1} 339 dermal equivalentol Al Q1A A-fobIE ] collagen §A AE &3
QoA 71&F i Zo] 32 dermal equivalentS 24-well multi~chamber
plates] 3HE F 3-APPAE 1x107'%, 1x1079%, 1x10°% X2 293 A sAct. b
% 344 10% FBS7F /¥ DMEM HiAE Z welld 05mi¥ ZolE ¥
L[2345H]-proline 10xCig F7Fsdth. 264X & =3 FA7(tissue
homogenizer) 2 WHYF AAS A3 F GIME JelolA Agsdd A3 &
AsA Astd A7 F4d uwal RCBIHS #3le 3-APPAYL 339 dermal

equivalento] Al TYA Ao njx= G G2 wig Ao} vty

6. RNA 23] 2 AF(1,6)

75-T plate(Falcon 3080, U.S.A) AfrotAE7L <F 70 - 80% confluent® ) 742 wi¥3lR
. 1 % 3-APPAS 1x107'% ®==2 A3l 293t wWl¥F F Chomezynski®t Sacchi
modified acid guanidine isothiocyanate/phenol/chloroform F&¥-2& 53 & RNAES 2334
t}. % TRIzol(BRL)&< Iml2 AMXE Mg ¥ 200¢19] chloroform F7b3le] 4°ColA 158
12,000 x g 2 AL FF3AL FHIA A7l FF< isopropyl alcohols FH7Heh H
1083t 420X Baste] Fo 24 RNASE I A7IAL o] & vlA] g4 Re7|2 4°CollAM 20%

r

9 GAE Y5l & RNAS o1 ©] RNA pellet2 0.1% diethylpyrocarbonate(DEPC)& 3
dg Z5-2 A 75% P22 AA & 12000 x golA 1587 gARss QA AAA

o AEAE FZgA fAd ARAZ F DEPC AHygld ZFHSE o] UV spectrometer
(CECIL 5000 ELEGANT TECHNOLOGY)E AME, 260 2 280nmel A9 FFEE o]fsle &
RNAE F 3t
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7. Dot-blot analysisE ©]-&3% mRNA leveldlA2] collagen F43 A= £3(1,6)

RNAE AL 43R0z Mo 65°C o)A 1583 7143 § 9% well vacuum manifoldE ©)
£-3t] nylon membrances] FZAIZTE o] w FZAAIZ] RNAS &2 &Y RNAE 4pg, 2ug
281 lpgo 2 ¢80z 3 AMete AAEYY. FFAAIZ) membrane A4 FR3| TA
t}& UV-crosslinking A171 & ®jd®o] Yol B3le B#A3AY 32 hybridizationol AH8-3t%
t}. B 23] Al8-H prove DNATE human pro-alpha 1(I) collagen cDNA(ATCC, U.S.A),
GAPDH(ATCC, US.A)E AF2-3th ¢cDNAE digoxigenin(DIG)-modified dUTPZ random
primining 34 labeling3t%t}h. wlg] 42°C2 7}2-¥ hybridization A (50% formamide, 2X SSC,
0.05M sodium phosphate buffer, 1X Denhardt solution, 0,01% salmon sperm DNA)2 nylon
membrane®] S0l HldwWe] @3 nj@ul&d F77F FolNA A B3 ohE 42°ColA oF
1217t ¢t prehybridizationg 3l th o]lF Ae-g z23 Bl 100°ColA 1023 7HE3n 3%
AlZ] DIG-labeled cDNA €948 R71g o2 oAl F718 AAS S B3t hybridization
L 39} 42°Col A 24A17F B¢t hybridization2 & ¥ membraned 7AWl 25°Ce) 2X SSC,
0.1% SDS &£93 65°C9) 05X SSC, 0.1% SDS &89 ¢AM=Z washingdt F alikaline
phosphate® couple® anti-dig antibodyS £°]1 chemiluminescent CSPD® substrate= ‘283
% wrap22 AA intensifying screene] A& film cassetteo] ¥ ¢HAolA X-ray filme 9ol
EA A,

8 FENHA #F 2 VX AP NL 01§ ¥ collagen FE BE SH2T

8% ¥ %A hairless mice(Skh/hr)e] Tl 10% 3-APPAS 3F3F A &3th 3% ¥ hairless
mice®] W3S WA 10% FA formalingHol P31 se}Ao] Enjste] 4-6pme] HH
< TEo] H&E GAL AASAY. %3 type I pN procollagen (SP1.D8, Hybridoma Bank;
ATCC) antibody$} ABC (avidin-biotin peroxidase complex)staining kitE ©]-§-3}e] W23}
-2 AWt FAAF hairless miceld AT 2AE FAlo gAste 3-APPA AA
g+ hairless mice®] Z 39} v Aot

9. 3AA w44 A3

EA34 SeolAde] ARL ANOVAE o)l83lgoen, p<0.058 BAFTHLR §93
A3t
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3. 4% & 123

N[[‘
2

AEAE volg HowA At =3 3R S8 F9 w oH, AR B ol IR
M= dojuted ke3td HYE AT AN FFo| A ©@Ho] A =3le) 71H)
£ F7HAY F8 ol Utk 1 dhve AEAY ksAAL Hold w R oln {FAx A
o ARz} Hol A3, o] Ax w2} YA =37t AP o] E(programmatic theory)o] il
O v AEol Aolgle T dolue 4R Fijoln F9 #A6 o] £43o] genome,
AXE, zA) FAEY APAL] HAA 7]Fo] £4=E ol&(stochastic theory)elth. o] F71A]

7}4-& chronological, endogenous, environmental factors 121X mechanical factorsel] 2]3}od

3]

DNA program theory, Error catastrophe theory, Immunologic theory, Free radical theorys <
2] 714 FAH2 FE3 Ut

5 =8t (Aging of Skin)e k3l P& 2% wal IA FAXE TR T 5 Utk AA,
A4 x=3HTrue Aging, Intrinsic Aging)2 339 Fze} A3 7]50] Jol& Bo
A ZAEE godle Aot €A, 94 =8 (Extrinsic Aging)E BB AT FHE AR A
N3k =Fo) ZIJd Aol B3] Fo 2d FE =315 Fx=3Hphotoaging)2t 3ok o2 873

8dl o3 AR =319 4P Qo] FUtEE AF vEo nHF HAF HEAHE 93
= 7 k39 o] He A 2 A 24T olsfdte Aol Wtk

e WA 2 A4 add g3 o8 JHA] 71E4, 724 Wsks FHowuA =37t Agdd

A vehvde FEe MEEN 519, 19 2 A ALY 57 gl Wold elastinol
S7hete) HF BHL FA2dA Hu AR @E e cross-linkingo] F7Hete] dRE AH R

el

ok g UVl 93 collagenase, gelatinased matrix metalloproteases®] 7= collageng 7
HEE A71E UVel] 48-g B2 AfolEE collagen A FHol Ao FE8F =3
e HEIET olftdE AXY AR d&A] B3 oAy 2BE) A 7S FIY
8tAl 8tA Ha AIEEZY] communication®] FAE F {3 Ate] g WolriFo] #a
AR A o] oA =HH g AEES FAVTE HolAA ot 2B Y3 9
A 842 NE =35 TolFr] fete ARAE FHL FJIAA AT AZDWAE g3}
Al Bt MrEe FVMATE S T A7) collagen PSS F/HAA FEAAL
ol VRS FAANAFTE Edd tig A7V FHA J¥HT Yo
3-Amino Propane Phosphoric Acid(3-APPA)= 7]&¢] &a]A  neurotransmitter A4
anti-convulsion 71 2 anti-cytotoxicagonist 715 % 48 A& & 71%-¢ 717 7 ~aminobutyric
acid(GABA)(13)9] fAIEARA AAFe] HF x=3tet fad FBAHE /1A B2AE HAsa
A1 gk Bdeoltt. GABAZE 7HXe AAEA 715 F UA AForAEe 4 2 adxA" A
 AFAL F/MAZATGE A Scutt 2 W. Harvey 59 H(12)d] 3] Az T
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3-APPAZL 9§ 3ol BAE o 7hA] A3t 53] dfot Rz AX F4, fAHAe oA
STl A9 collagen Al ¥sts AE kg o]83 3-APPAS] Ii =34 a3 SA3H
hairless miceZ ©]§-3 AHZA3 AN YO R collagen HFF M3tE F74 3t 3-APPA
7} 7 = 9% =31 oA 23S SR

=3to] 93 oprisle IR 71FH ¥sMF HRAXE -‘-E—.%], A9 FE FANED AfrolA
X2 F40] FaHY AR AXEY =37t FIHY ¢4 3-APPAY Al ARoHE 4R
B 543 HFigure 1). 3-APPAE 1/10% A& 22 A, A st FX A+ vitamin C
£ A 3 vEsgoh Vitamin Cx AA o8 E4F, 53] collagen AT BA3)=
proline hydroxylase® co-factor241 A ¥34 2 collagen ¥4 A F A positive control 2 B
o) ol45& WA BHo)thl4). 3-APPAE 1x107°%, 1x107%, 1x10°% S=olA T3]0
HlaaiA] 2+ 1.8uf, 21w, 1389 MXE F2] %S BY T FYF S0l vitamin C A E
=3 BlaAl 3 15M9] ¥ AXE F4 5% BAh

A9 ECM2 A9 tRR-& (A3l U= collagen =334 HowA QAo At
o] collagen AFAD AAT FAA =& L Gl =FqA ¥Wi 9 5719 collagenased] 2
do 2 A% collagend ¥3 F7HE FEF A4F WU =85 ZAANG. ol AARFTL ¢F
A Eujer 2 3x194 dermal equivalent v oA 3-APPA7} collagen A @Al mllE 4L =
A3tk 3249 dermal equivalent Wi AR ALY R4 {AG HARFHE in vitro
systemo 2 FERoOIT}, GEMEujgoA e 4 ' 3-APPAY collagen AR 52 3
A+ dermal equivalent Wi%elA] &% H A3 FEAFRRDNAN TS AlFuEoe] 2o
16,17 JeEld= 59 zolE AT EXoZ 329 dermal equivalent ¥l %S AA]
3lATh collagen AP HeE S AN HASAG OA GF A X F6A 3-APPAS
1x107%%, 1x107%, 1x10°% s=2 A 3t th(Figure 2). 1x107% s=1A controls} vitamin C
o HlmA] H1 1599 ¥ collagen ATA F7HE YEMIAT 1x10°% FEolA FX 23 H]
EA) 9F 1399 collagen P4 F7H7F UEFRTH 3-APPAE 1x107'%, 1x1072%, 1x10°% &%
2 A3t 329 dermal equivalent ¥WiFelA collagen AFAN vzl FFE ARG
(Figure 3). 1x107'% ¥X oA ZAXF 2 vitamin C X3 23 v]2A] 31 1209 collagen
A Z71Es & Jeh e

3-APPA7} type 1 alpha-procollagen mRNA ode) mAe JFL =A s}‘}3“:]*(Figure 4).
3-APPAE 1x107% %= 2 75T plates] H2lstgch AR 23 3-APPAS A 2 FAXT
3} v]aA] 3-APPAE §32 4239 type I alpha-procollagen mRNA 23 d= W3t o

AtHo g ge =3l EFEC] in vitro RANAE =34l %S BolAT in vivo £
AolHe &%S BolAl &= A7t 8k WHAR in vitro 2ANAE =394 TS JeR
2 RA T in vivo ZAGAE BT Role A$E Utk Retinoic acid7} E AL 73-$-olth. in
vitro ZZA = collagen AZAL AMAN in vivo ZAAAE collagen AFAALS Z7HA17)

o

%
= Ao 2 4 A AtH(14). o= in vitro A9 BI3A in vivo 2HAL T E B F9 AAE,
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E3] cytokineo] 23] collagen AEAo] AAHAY 52 F7HEH7] wgeltt oo AAFL in
vitro 2239 olo] in vivo 2] 3-APPA7L collagen @A) miAE 4FL AU
£A 3-APPAZ} hairless mice®] Fulgd WAz} rlXe IS FA A HFigure 5). 10%
APPAE X 2]§ hairless mice?t oFFEAE A eldtA] ¥ hairless mice®] FEN3A W3S
H&E gAS ol&3te #Z3h xule] F7 ¥sts #3% 23 FAXZIH HUE zols
el A o2 39l gt thgo 2 3-APPAVL type 1 pN procollagen A §Ad o) njxl= 43
2 2319 HFigure 6). 10% APPAE 323 hairless micest oFFRE X 3tA] &L hairless
mice®] type I pN procollagen Aol M= FFS AEZAZTHAE 0] 839 S8 HTh
A 22358t A3 3-APPAE X mices XA ZE micedt ¥A3A type I pN
procollagene] %o} FAE AL BUT ol 3-APPAC] 93 collagen Al S7HEHASS
BojFEg, ZAF 3-APPAE in vitro 2 in vivo A EF collagen AFH4E F7HA71= A
o2 Jehsth

3-APPA7Y 7tA= A EZF4 £2 % collagen AFA F7F 7172 collagen FHAHE S7H417]
t Ao 2 L3 A retinoic acid?] A4 & Ao 2 ALRHU. retinoic acidd] ¢ AL 21
o] 2J3Pd UVl 2% collagenase 28 F71E A3AIA collagen®) £33 & TolFo ez
collagen AL ZIHXAZHIS). ¥ retinoic acide H3 9 keratinocytee] Z-8-3l
keratinocytedl Al & E cytokineF 5] collagen AFAS F7/MAA F+ Aoz 4¥A 3JoH
zARHo 2 FHA XY F4L Fr3ld BHAFAS S7MI7IE Aoz 48 A JrkFigure 5).
3-APPAE %234 #F o)A hairless miced] EIAE F4o) FF-& v A gov FIF7
dx #3E FX &= Aoz YeEgth(Figure 5). ol 3-APPA7} ¥3 9] keratinocyteol< %4

ﬂl

Fo uAA G AP AWML FFL Fo] A YAIAE F4& FE30 collagen 4
F4e 277G e ESAEe 24T9E 28 E39) 2 A9 cytokines] Bde] FF

il

tlo
2

o]
ox
ftlo
ol)

BHE cytokineo] A3 9] collagen BEH AT Ao R Almdch

a82g Az 9 3-APPAS] #E ATE 3-APPAY] o3 fEsHe Y # d9]
cytokine® 7} collagen A¥A mixle G FIA AL AFE APy Y@ Rolth =&
3-APPA7} A3 el dfFolAXo] AH H&EFL Fo] collagen?] transcription @ post-translation
HAo] BAdts AAEY BAd "= ¥ T AL 73 4F Aot

4. AE

M2 =3hA B2 AE§ 3-APPAVE =3el] 28] of7|s& o8 wslE, 53] AX F
2lo] W3}, fAzF &AM collagene] FFA st DA £FENAY collagene] AP &
~5g -



3}, hairless micedllA] Z2ZH < 35}8}

uR

AE o] &8 collagen A WIS Al¥EueF 2 TEA
L E3lo 3-APPA7} collagen Ao mA+ 43¢ &
AEL dAT

Fe FRsgen 3% 2% g% 22

1. MTT assayS ©]4-3F A HF Afolxe] 54 AFoA 3-APPAT

AR v
A A3 20 AHoIE 24 B%e Yehpa.

[Hl-proline incorporation ¥W*4& o] &3 ©ZME g A collagen AHA

15¢ 23% A%
3-APPAE FAA# 2 vitamin C A3 Fo ¥lwafA H 1.589] collagen A4 F7t
g veh

H]-proline incorporation ¥#L o] 83 3x+Y¥ dermal equivalent AdolMl X wjoke]A
collagen APATS ZAF Ax 3-APPAE FAHAT 2 vitamin C AT ol wlwA
#Hi1 12809 collagen AHA S7He FERRATH

4. Dot-blot W2 ©]83F type I alpha-procollagen mRNA leval #2dj4 3-APPA

+ type I
alpha-procollagen mRNA expressionell 3t+& 93 AR G= Aoz eyt

5 H&E €L o]83 hairless mice2] &) &HH
AA] 92 FAAZ = 9FS XA L=

E

35 BA% A3 3-APPAE FAX 23 W)
o2 Yehyt

P

6. Type I pN procollagen antibodyE ©] &3 W FZA 318 9o A 3-APPAE
H|w3te] collagen W TAAL

2R 2ol
& 27H071E Aoz Yo,

ol2] Axjolx] AARFL 3-APPAVF IR Ao R F4

ANA 3% wstel &% ADA BY AHE A & QE AY 3 o4 22
e wn

-0
o=

ZZA7]1Y ®E3ZF collagen

ol\

Abstract

The novel synthethic procedure of 3-Amino Propane Phosphoric Acid (3-APPA) was
developed, and its applicability to the skin as a cosmetic retinoic acidw material was
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examined in terms of its efficacy. We have measured the effect of 3-APPA on cell
proliferetinoic acidtion and collagen synthesis in normal human dermal fibroblasts culture. And
we have performed the immunohistological study by using the type I pN collagen antibody
(SP1.D8) on the skin of hairless mice. The addition of 3-APPA in culture system containing
DMEM supplemented with 102 FBS showed about 2-fold increasing of cell proliferetinoic
acidtion, as measured by MTT assay. And 3-APPA increased about 1.5 folding collagen
synthesis in monolayer and three-dimensional (coilagen gel) cell culture, as measured by
3[H]-proline incorporetinoic acidtion method. But 3-APPA has no effect on collagen mRNA
expression. For the in vivo analysis, hairless mice were treated with 10% 3-APPA daily 3
weeks. The result showed that collagen synthesis was increased, as measured by

immunohistological observation and didn’t show skin irritation by 3-APPA
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Fig 1. Effect of 3-APPA on cell proliferation.
3-APPA increased cell proliferation 2-fold compared with control.
(n=8, +p<0.05 vs control, #p<0.05 vs Vit.C)
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Fig 2. Effect of 3-APPA on collagen synthesis in monolayer

culture. 3-APPA increased collagen synthesis 1.5 fold compared
with control and Vit. C. (n=9, +p<0.05 vs control, #p<0.05 vs Vit.C)
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Fig 3. Effect of 3-APPA on collagen synthesis in 3-D culture.
3-APPA increased collagen synthesis 1.2 fold compared with control
and Vit.C (n=9, +p<0.05 vs control, #p<0.05 vs Vit.C)
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Fig 4. Effect of 3-APPA on type I procollagen mRINA expression.
3-APPA had no effect on type I procollagen mRNA expression compared
with control.
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Fig5 . Effect of 3-APPA on epidermal thickness.

3-APPA ftreated hairless mice skin did not show any change
in epidermal thickness. (H&E staining, x 200)
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Fig 6. Effect of 3-APPA on collagen I immunostaining.
3-APPA treated hairless mice skin showed high type I pN

collagen antibody staining within the dermis compared with control
and vehicle. (ABC staining, x 200)
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