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The effect of Coffea arabica, Morinda citrifolia and

Michelia alba on MMPs and elastase

Abstract

Polyphenols are a group of compounds possessing a variety of
biological activities including anti-oxidant, inhibition of MMP-1 and
elastase. The inhibition of elastase and MMPs in the skin would slow
down the process of aging. In this study, Coffea arabica (CA), Morinda
citrifolia (MC) and Michelia alba (MA) extracts and their hydrolysates,
and active constituents of CA, chlororgenic acid and caffeic acid, had
been selected to screen for MMPs inhibition. The plants were extracted
with methanol and the extracts were hydrolyzed with different
concentration of hydrochloric acid. The chlororgenic acid, caffeic acid,
the various concentration of extracts and its hydrolysates were subject the
inhibition tests to MMP-1 and elastase. The fibroblasts were used for the
collagen synthesis promotion, MMPs inhibition and MAP Kinases
phosphorylation inhibition tests on plants extracts. The active ones were
process to safety assessment.

The methanolic extraction yield of CA, MA and MC were 10.4%,
16.9% and 15%, respectively. In gelatin digestion test, the inhibition
effects of CAE (equal to 9.6 mg dried leaves/mL), MAE (equal to 9 mg
dried leaves/mL) and their hydrolysates (1000 ng/mL. CAH and MAH)
were more than 90%, in MCE (equal to 6.7 mg dried leaves/mL) was
74.3%. However, cholorogenic acid and caffeic acid show no effect on
gelatin digestion.

The results indicated that CAE would inhibit collagenase activity

IX



and present dose dependent effects. The inhibition results were in range
of 84.6%~100.3% at the concentrations of 0.096~4.8 mg/mL (dried
leaves), respectively. The collagenase inhibition of CAE was superior to
CAH. MAE would inhibit collagenase activity and present dose
dependent effects. The inhibition results were in range of 92.7%~100.1%
at the concentrations of 0.059~2.96 mg/mL (dried leaves), respectively.
The effects of MAE on collagenase inhibition were better than MAH,
moreover, CAE, CAH, MAE and MAH had no significantly inhibition
results on elastase activity.

CAE would inhibit MMP-1, -3 and -9 at concentration of 0.048, 096
and 0.48 mg/mL (dried leaves) and MAE would inhibit MMP-1 and -3 at
0.029 and 0.059 mg/mL (dried leaves). Caffeic acid would suppress
MMP-1 and -3 expressions at 5 and 50 uM, moreover, that of chlorogenic
acid were 10 and 50 uM. In addition, CAE would elevate type I collagen
synthesis at 0.096 mg/mL (dried leaves), but not MAE.

In MAP Kinases inhibition, the results indicated that CAE would
inhibit the phosphorylation of JNK, ERK and p38 at the concentrations of
0.048, 0.24 and 0.048 mg/mL (dried leaves) and MAE would inhibit JNK
and ERK phosphorylation at 0.029 and 0.148 mg/mL. In safety
assessment, CAE and MAE did not present toxicity at higher
concentrations (equal to 4.8 and 2.9 mg dried leaves/mL) on the skin and
eye irritation test.

The results show that Coffea arabica and Michelia alba could
become the promising anti-photoaging material of cosmetics through this

investigation.



AEAFELROY - EP M P AR FZ 4ok oh &M #3004

f
B

}’gs'bx u%amuf?o“;{#&“mﬁgﬁ a}i}""‘ﬁ‘ir\ §é£}§é’

K

=)
S ach- - Mo ARRARS A ERGEEA Y T AL PR

AR FS G FRE  FIE > PR P Rt i
A2 @ FEE R F G AR TR T A R o HN A @
TS ERRE @ AR A R ARG T RER
ST Rt R Sk AR AT
ERFOFEE AP AT EBERY prg o frimie AR b

BREd o A0 R R GG A aF s tHERLE R F R AR
M o&F R GER N A L K % %t (Oba and Edwards, 2006; Pillai et al.,
2005; Uitto, 2008) -

o273 FFEMBRIEOFE > A PENAF L B
Erird i a0 L 0 f2e G B il d 5 F

EE AN

s Afc 2 H 74 o (Stefanaki et al., 2005) ~ 5 fé ~ fais

RS

@ Crawép E 2 Hj7d 0 EFg i iv* griv & 3~ (Burke, 2007;
Colven and Pinnell, 1996; Glaser, 2004; Luo et al., 2007; Torras, 1996) - A

PR S i Tt 2k & CRIZRL AL F LR A RPP FL



EAR IR FEIPRL R X 2ORL o FHFIEATHET ) SRS
el 2 323 s & EGCG (Bae et al., 2008; Katiyar, 2003; Yusuf et al.,
2007) ~ F 5 % B~ 4 (Syed et al., 2006; Zaid et al., 2007) ~ © ﬁ”‘ﬁ;ﬁé(Baxter,
2008)% W & 5 ik ek o

& & #4424 hofgoi(Morinda citrifolia) & z flavonol glycosides(Sang
et al., 2001a) » [@ 4=+t + vrezt(Coffea arabica) 7 chlororgenic acid -~ caffeic
acid % catechin ¥ % fi= 4§ =t 4 (Ramirez-Coronel et al., 2004; Zhao et al.,
2008) » Fl B pik L egd o F bk AR g 08
F Fuk & it E [ (Tanaka et al., 2007) > B350 fle 4 2 3 jF 7= 7 B 57

1R

34
—Hf
hl

B R A2 4 s R pE Al & (Kim ot al., 2004a)
P L & Faid ik T Flp AR A e s OB 2T
ErPaEF 02 HRBERATEh Ry LB BEFHF - &
M FR R R R R fRERGE L IHIEY B L&
- HIFHENREr w2 AT ARG BFE R 0 2 S BEE D

P B Rk R L 2 A



REe REMEG AR > 7 URE R LB g 53
E P FEAIE-H G 5 1.6T3 xR T EREAEREDEE o
AENEREFEHL PR Z=a Fargitod hapvus i
A (epidermis) ~ 2. & (dermis)fr g T ‘e % (subcutis) = & (4o 7F []) o K-

L8R i R AR ST

-

e Comeocytes

Epidermis Keratinocytes

=_ /| —— Melanocytes

Basement | Collagen type IV

membrane

N VS

Collagen type VII
(“anchoring fibrils®)

Collagen type 1

Elastic fibers

Dermis

Endothelial cells

#— Collagen type 111

Fibroblasts

Adipocytes

Subcutis (

B]- Scheme of different layers of the skin.

( Scharffetter-Kochanek et al., 2000 )



(=) %Ak

A ERE LN R d P AR jﬂf ,f%mg\.o«~j/w;z 2R
AR ERD - SRR AR R A BRE Y BHE A E R
ARV pa g mA Lo KA Kk (basal layer) ~ § ¥R (spinous
layer) ~ #g# & (granular layer) ~ % & & (stratum corneum) ; + ¥ 2 %r¥
wRpp R 2 A A TRy - AEP A (lucid layer) > & L fwPe < § £ 4
B tn?z (keratinocytes) > & B infe A F B S € A2 £ HRA o AR R e
VAT M AR e EEFE A A X R e £
TN TS REE = STE S CIS N Ry S R Y SNy
Rl BRHIER M RECHBREE RS B F R THice 7 W
R EAY BB B AR AR Rk me §on TR
T4 - 3=k Himre ) 3 keratohyalin 34275 & o & A B b
AETR G AT R wmre g B AR e me R A mRe TP 2
v B4 > SR G & F & (keratin) (B ¥ F 2 ,2004; 3 F7i48,
1977) -

(=) 34K
%0 k2B 4k 3 %F A & '(basement membrane)T Bf‘% i
FOoOARWAERTF 0. lume ARWT & & 4L wre ¥ WA 5 ATR

Mot DA E A Z AL e g4 2 A SRS T o B AT



Bk R A l~4mmo 9L F 90 % K ik L0 0 % 5 R

.
foie AR UL A 0 @ B R v (collagen) 2 SH 4 Hha

(elastic fibers) ° ¥} F=v *L T2 11 5 1 > 4 & # 4y 5 4% B A7

AR RARA G Ry Y R AR R B RT A

53 K 5 e R E R K (papillary dermis) > 3 E A A 2 A A T o

PR e A L Ty B ow Rk SR g s A ALY o A

BB 0 R DR ST A R AR

(reticular dermis) » =3t FLEp kT S > Hgafp e > FoRT A % o
TS L B R R SRR A o

A AT PP
> 1§ ¥R pE(glucosaminoglycans) 5 L 0 AL A L pERERL

(hyaluronic acid)#? £ it £ § 2 (dermatan sulfate)e iz %= = & g2 g

24355 kv R PE(proteoglycan) » ¥ iF4F * £ vk s o K 5
BOTRAR oA BHP kAT RLEY RS R HAFE FR Y
AT e 2 dmie oo TR B By O F e AR

BAKZ Ak (B R4 ,2004; & ETHE, 1977) -

(Z) AT s

AEBP ALz 2 A T 1 Rd ppaded s 1

REZAKE®IE IS 2 F 7 L R2 ;‘w:jzf%ﬁoﬁf%f%%\

REEanfesfc Bd 2 # A (B F 4 2004; kAT, 1977) -



A

¥ & R Fv
(=) %Rk ko 4355

% R 3= (collagen) Limee #t B 7 3 £ 25 chd-i o v -3

W 30 L% 7 4 epk (proline) = 4k d Gly-X-Y e 4 ¢

SN

TOTHE S HZ TR R R BRI T X eIl R R e e o 2 i
a-chains "™ % %> w B4 & 18 BIeAM A A - BB - BAE
Hite o Fi 2252 FlEEY o anend g = W3 oA A b ‘%f#zy 9% R

v OB gl B H R Ak R 2 2R

R

% B
P TR RG AL A Gly-X-Y ahf A BA it
S XY A5 H RS SRR o R Bed G H R oo MR
fe € o s g SRS 2 AR o 4 W B Pk 27 ot (lysine) A B > 4%
FE A o A A REL S AR e G A TS ORIR R =

VA2 R R A FY A AR LEEE S PR o



N-propeptide triple hellix C-propeptide
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{(non-helical) (non-helical)

N=procollagenase C=procollagenase

] = Molecular structure of type I collagen with the various subdomains

as well as the cleavage sites for N- and C-procollegenases.
(Gelse et al., 2003)
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v _Qproline
exon exon I
%wnscripﬁon —L_ lysine
exon v O galactose
i L (alternative) - @] glucose
O (5O spliing
e A
—
AAA  mRNA

rER/Golgi

N

extracellular space
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@ 5 l 3 ‘9
OH OH
SN

8 é OH OH

covalent cross-linking

BBl = Schematic representation of collagen synthesis starting from the

nuclear transcription of the collagen genes, mRNA processing,
ribosomal protein synthesis (translation) and post-translational
modifications, secretion and the final steps of fibril formation.

(SP:  signal peptidase; GT:  hydroxylysyl galactosyltransferase  and
galactosylhydroxylysyl glucosyltransferase; LH: lysyl hydroxylase; PH: prolyl
hydroxylase; OTC: oligosaccharyl transferase complex; PDI: protein disulphide
isomerase; PPI: peptidyl-prolyl cis-trans-isomerase; NP: procollagen N-proteinase;
CP: procollagen C-proteinase; LO: lysyl oxidase; HSP47: heat shock protein 47,
colliginl). (Gelse et al., 2003)
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3 -

(Raffetto and Khalil, 2008)

The matrix metalloproteinase (MMP) family

MMPs Other names Molecular Tissue distribution/ Collagen Other substrates
weight (kDa) disease condition substrate
Proform Active
Vascular
Collagenases
MMP-1 Collagenase-1 55 45 Fibroblast, interstitial, I, I, 01, VII, Aggrecan, gelatin,
tissue collagenase VIIL X MMP-2, -9
MMP-8 Collagenase-2 75 58 Neutrophil, or PMNL collagenase L I, I, W, VII, Aggrecan, elastin,
VIIL X fibronectin, gelatin,
laminin
MMF-13  Collagenase-3 80 48 SMC, varicose veins, preeclampsia, [, I, O, IV Aggrecan, gelatin
breast cancer
Gelatinases
MMP-2 Gelatinase-A 72 [ Aortic aneurysm, varicose veins I o, o v, v, Aggrecan, elastin, fibronectin,
VI X, X1 gelatin, laminin, proteo-glycan,
MMP-9, -13
MMP-9 Gelatinase-B 92 86 AOTiC aneurysm, varcose veins N, vV, VI, Aggrecan, elastin, fibronectin,
X, XIv gelatin
Stromelysins
MMP-3 Stromelysin-1 57 45 SMC, synovial fibroblasts, CAD, I, 1L, IV, IX, Aggrecan, elastin, fibronectin,
HTHN, tmer invasion X X gelatin, laminin, protecglycan,
MMP-7, -8, <13
MMP-10 Stromelysin-2 57 44 Uterine, preeclampsia, arthritis, oL Iv, v Aggrecan, elastin, fibronectin,
atherosclerosis, carcinoma cells gelatin, laminin, MMP-1, -8
Matrilysins
MMEP-7 Ma trilysin-1 28 15 Uterine X Aggrecan, elastin, fibronectin,
gelatin, laminin, proteoglycan,
MMP-1, -2, 9
Membrane-type MMPs
MMP-14 MT1-MMP 66 56 Human fibroblasts, SMC, WSMC, Lo, ol Aggrecan, elastin, fibronectin,
uterine, angiogenesis gelatin, laminin, MMP-2, -13
MMP-15 MT2-MMP 72 50 Fibroblasts, leukocytes, 1 Fibronectin, gelatin, laminin,
preeclampsia, cancer MMP-2
(breast, prostate, colon)
MMP-16 MT3-MMP 64 52 Leukocytes, angiogenesis I MMP-2
human cancer
MMP-24 MTS-MMF 57 53 Leukocytes, brain tumor, MNone Fibrin, gelatin
astrocytoma/glioblastoma, identified
Other MMPs
MMP-11 Stromelysin-3 51 = Uterine, angiogenesis, Does not Aggrecan, fibronectin, laminin
hepatocellular carcinoma cleave
MMP-12 Metalloelastase 54 45 and  Macrophage n Elastin, fibronectin, gelatin,
2 laminin
MMP-21 XMMP 62 48 Human placenta al-Anti-trypsin
Non-vascular
MMP-18  Xenopus 70 53 Xenopus (amphibian) I Gelatin
collagenase-4
MMF-26  Matrilysin-2, 28 19 Human endometrial tumor v Gelatin, fibronectin, gelatin
endometase
MMP-17  MT4-MMP 57 53 Brain specific cerebellum, MNone Fibrin, gelatin
breast cancer, identified
MMP-25  MT&-MMP, 34 28 Leukocytes, anaplastic v Gelatin, fibronectin, laminin,
leukolysin astrocytomas, glioblastomas fibrin
MMP-19 RASI-1 54 45 Liver n Fibronectin, aggrecan, COMP,
laminin, gelatin
MMF-20  Enamelysin 54 prl Tooth enamel v Aggrecan, amelogenin, COMFP
MMP-22 CMMP 51 Chicken fibroblasts Unknown Gelatin
MMP-23  Cystéine 28 19 Reproductive tissues Unknown Unknowr
array MMP
MMF-28  Epilysin 56 45 Skin keratinocytes Unknown Unknown

CAD, coronary aretery disease; HTN, hypertension; FMNL, polymorphonuclear leukoeytes;, SMC, smooth muscle cells; VEMC, vascular smooth

muscle cells.
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REHELIEY A 53 BRF N FH-E i (intrinsic aging ) &2

b )44 % it (extrinsic aging) » @ ¢k F]E K (b &

PR B RERE AR S H AT ik

(photoaging) - & it £ g kL P K » R E B WH LT
FALFRN o DN FEE AL F S ST 0% By LS

m R Pg A o @ kKl K RIEG B RN rd F Ik 0 b4
P oa foi 38~ §p 3R £ RFpa gk ok o d 2 T F (Svobodova et al., 2006) -

#8735 NFkB ¢ 71 5 UV 7 75

s NF-kB ¢ T35 % 5 fi e
Wik A4 0 %A L EHTUVERF o Rl e Ayt i g

R Fo FE(MMP-8)ees o o i 3k « NF-kB4 i i MMP-9:2

o B & %] cAUVE B @A e enE| B o ol ® MMP 4 3R

FBf 4 MMPstnd LR 4§ HE2 3 4 -

B4 o SEFUVR S

EAMBHREFT KX AL FRhFe A2 E €K BRHUV
(S REo hAA RS M3 Ly

'] BF {8 B % PP & (Chung, 2003;
Fisher et al., 2000; Rabe et al., 2006; Rittie and Fisher, 2002) -

(- ) UV$*DNA#i & chif 2

AESUVEHE A2 BN LMEOEE L 93 50%UV s
Fhipd 2 FA A pd Ko pd A EEREIww G T oa LRR
13
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# (photocarcinogenesis ) 2 UV &4 #7351 42 DNA A& F 2% » ¢ R 4
By AR g Bd % i £ i T3 ik (excited states) > A 4 1t

FRit - IEBITHE &5

-

N

¥ o DNAw g UVeg £ % Fl 5245nm% 290 nm > F|p)UVB: 3% &

DNA% ki & & 7] - UVBHDNA# 6 4 chR 7% 1 1+ 8814 2
oA 3 A5 TR T R efier - B A8 (cyclobutane pyrimidine dimmers) £

Pyrimidine-pyrimidone (6-4) photoproducts(4- &z ) » ¢ & DNA e% %

‘UH-

’f#é_ 4 324 %35 (Ichihashi et al., 2003; Moriwaki and Takahashi,
2008) -

LK SUVARWT#ZA 2 F15 > ¢ 32425 14 3+ (superoxide
anion) ~ i ¥ * 4~ (peroxide)fr ¥ fk ¥ (singlet oxygen) ° EINEIE
T DNAx ¢ i F mmagz Py [T §-o 7 > UVAie # trans-urocanic
acid& 4 %1 > # H it 3 A& 4 22 DNA nicks » 8-Hydroxy guanine » &_

UVAJEd #i2s A% A

14



R (6-4) photoproduct

Bl 2z Adjacent pyrimidine bases on the same stand pyrimidine

dimer (a) or (6-4) pyrimidine-pyrrimidone photoproduct (b)
alter absorbing UVB light energy.(Ichihashi et al., 2003)

=) UV Earen g dig
UV &Fis 2 4 /512§ (Reactive oxygen species » ROS) » € 318
Podp Ay B E Al o RBRUVEISA & £ Twe s
#* miz ek L4 £ F]F ~IL-1 > TNF-q e B g i owm BT M
BB vE o B¢ 1% & 2 F]F AP-1(activator protein )45 v » &/ 33 32

MMPsen£ 35 o

>‘1\

i A G e R B A RS L BAA AT

15



YRenF-d B0 R B ip i gL B YRR € JF it small GTP-binding protein i
4r: Ras ~ Rac¥¥ Cdc42 » iz = i#small GTP-binding protein ¥ ERK ~ JNK
¥2p38 & mitogen activated protein kinase (MAP Kinase)=+ 453 35 7]
F oo B AMA E ¢ UV S 304 480 o Rasi g ARE 1 - 22 GTP
%% & ¢ 7PRas ¢ = 3/ Raf-1 kinase I'| n & % > Raf-1 %] A4 /% it » @ Raf-1
H_ERk MAP Kinaseen } 55 i F]3 o ¥ — B small GTP-binding
protein » Rac-1 > #_d 4 £ F]3F ~ fmPe 2 #1851 > iy > Al
A AP UV 5 i 59 Peid chit 5 1 o A B S UVRBST15A 45 ¢ A 8
NADPH oxidasei& % » Flm #& B 423 IS8+ sk o B3 A 4 3 4
FFF A 3% = A BLEE A % 1 MAP Kinases ° Rac-14rCdc42 2 428 9 it
g2 # MEKK(JNK ~ ERK4rp38 F #57& it F] 3 )h i 5] & & e Bl e
(Jinlian et al., 2007; Rittie and Fisher, 2002)

UV R & 15 fmPe p 4 g ¥<(ceramide) 7 € 3 4r » i /& i MAPK
pathway o #¥ & Fgreg_d 4 53 £+ 75 f% % (sphingomyelinases©  SMases)
A f& 3 A5 (sphingomelin) #7 & 4 > it -1 7% i Raf-1 ~ MEKK 14vErk e
d A SEEREEN Y E FRFRS 0 JERIUVE E4 GRRNE 4
BENE A2 PR AN o UV A SRRRE 2 g AR

EFC U TR LR
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MAPKs

3 SYNTHESIS

()
TGIF (P)
P
| @ SRF c-Jun \ATF-?
4 ) = = —
Yy - SRE \ k/ Juni/Jun2[-
Co-Smad c-fos promoter Y c+jun promoter
R-Smad A
= = ¢-Fos (_c-Jun !
1 SBE Wl :
Smad Binding Element r@ AP-1RE [ !
i A i
A, S . i J o e i - + ___________________ -
g £ ®
o2(1)

7 DEGRADATION

Bl 7 UV-induced signaling cascades: UV activation of growth factor or

cytokine receptors leads to the activation of MAP Kinase.(Rittie and

Fisher, 2002)
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1. UViE $AP-1% i
MAP kinase pathways® i & cc i & 4 >t g4 %]+ AP-1° AP-145_
d JunfrFos 2% #-v (c-Jun > JunB > JunD > c-Fos > FosB » Fral{rFra2)
#7 % = (Karin et al., 1997) > 12 B g~ §# (heterodimer) s 5 £ 3] > d c-Jun
Be-Fos#tle s » f @ e & en® it fpfad 3 R i enfh 7l 2o
c-Jun/c-Fos £ F # B chf i it o B R chlmie fpit > LA K €4
FBBEATMCcFos: ¥ 2 LUVHBE. ¥ 4Lk 2 BIUVEF » AP-14 45
F13+ i ¥ o c-FosfeJunD#r e = o 2% % 4 £ F]F ~ fmbe jgd 113 0L
A B BT (040 D UV)ae 3% % c-Fosfre-Jun £ %] eni 4% - MAPK
pathways ¥ 14 & 4% 8¢ [ #& 3 M€ c-Fosfrc-Jun & F] e &% > s
b o INKZ p387 HaBahps b ch= NjE it i Fc-June A A P
UV#rif Ec-JunsimmRNA % F-v B & e 4e 7 3304 485 1/ pF 4 4
AR A o-Tunded B R T U A gE 24 B 3 i 4 %0 TunDE

£ 255 B 5 B 0AP-1(c-Jun : c-Fos)T w2 % L 22 E A lm% o

2. AP-14 ¥rMMPs# % F-v 24 =
AP-17 A 5 AFend o a R A FVE- #H 3 & we 3
Egr i o 3 EMMPsRIES | » % T|AP-1403 1 » MMPsE_i% #f 4

(zinc-dependent) e F-v P 27 fixs > ¥ 14 G 3LE fR AT endw e b JLR B

v oo MR ST ik (zymogens) A b o SRS E 2 W i T#ié“* (prodomain)
18



IR NP L T ﬁrTMMPSﬁj?'\rﬁ'fLﬂ%%d Z 3w kA MMPseh &
2+~ zymogens s (b fodrd] K i35 44 - MMPsiE £+ %%:‘E’ [N ek =
v 374 & TIMPs #1 $r 4] Tt MMPs® ¥ A AP-1#77% it e 7 ¢
MMP-1 ~ MMP-94rMMP-3 o & A &% 2 > A4 § SUVR & g€ F8
MMP-1 ~ MMP-34rMMP-9 4 F] 74 3R (Fisher et al., 1996; Fisher et al.,
1997) « UV B &3 e8] p5 7 12 % $|MMP-1 ~ MMP-34-MMP-9 & 7]
g 4 > 5= BMMPsehA Fl A E R 4eie - H £ FF 5 B pE A
7% 12 5MMPs(Fisher et al.,, 1998) - UVag = A J§ 1y T ¢ F & A
MMPsir 4 38 > @ MMP-1 ~ MMP-34eMMP-9 £ *% 25} 3-0 4k @
fe? oo ARBEEE Y BLERE T UVREIE24 ) PR > ¥ IR R 3
v 1% f2 € # 4o (Fisher et al., 1997)  F]#* » £ § & B> UVT » -3
RAP-1# 4 7]+ 3 4v > @ 32 8 MMPsek B 2 18 = bz oF JLF %% 2
UV% &R 4B o Bf2@E R 2 €7 FIAARR Fd 02
= AR R E g » ¢ ' 1 (Fisher et al., 2000) ° it B FEIT
Fogk g %R I 'Ff#(Dong et al,, 2008) » + 3% R -9
AT R B aruEL @R o A%t F 5 (Bizot-Foulon et al., 1995; Fisher et
al., 1997)% A %8 :85 (Bizot-Foulon et al., 1995; Fisher et al., 1996) ¢ %
W G e B SFUVE o dn% b kIS 12 6 B 4 o B 17 9 B
Fov g b R A Hd S UVEr s 2 AP-1is & ch 0 AP-1¥ % 1%
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COL1A1 and COL1A2 ¢4 #] 4 35 (Bornstein, 1996; Chung et al.,
1996) - UV &4 781 [ Frp » FIF| % R v (HA IR € " K o Bdk
T R4 pEER > FUERET R DE LY RIAE R F0 RO
(Chung, 2003; Fisher et al., 2000; Rabe et al., 2006) °
3. UV 33 TGF-B3 5L 3L

TGF-Bit 3h & $ fhimre # it » ¢ 354 1 ~ B 2 B F 5 wie F AW
v o4 2 g FTGF-BE rdld L & Flwre 2 L{riig 2 L B
S d £ X EE AL e TR G fod R o dr i
MMP-14*MMP-3  TGF-BeiX Bim 2 % £ &2 E & o TGF-BE_ % 3-v
L& XA (E & efad F (promoter) 0 H ¢ &b R4 5 TGF-B2#
oo TGF-Benie® .5 d w2 o X BAF MY L > LMW 38
F=v ! Type I~ 11 ~III (TBRI ~ TPRII ~ TPRII) » TGF-Persi & 4 &2 3

BTPRIZ & i TPRII: 47 & %8 5

ik

£ s TBRIIFA A i TBRI » TPRI® &4 pk
it receptor-activated Smad protein ( R-Smad ) -Smad2{=Smad37) = e &
97 ¥*Smad4 (co-Smad) B L&A, X B LR > LB L HE» e 51
P & 4% ek F]endE 4% o Inhibitory Smads (I-Smad) > Smad6f-Smad7
io 79 [TE¥TR-Smadmifc v > F]pt B2 B TGF-fo3n 5L 3 25 (Gambichler et
al., 2007) - S UV 5413 TGF-B2cndev % B " i< o4 4 Smad7h
o ig F BIAR 36 0 i S FEY BEAP-1ETGE- %3 &UV
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B R ke 8o TR o
CCN family#_ cystein-rich proteins » 2 ® 1% 3f connective tissue
growth factor (CTGF) f-Cyr61 > # 12 A 5 TGF-B#134 % 9% = 39 R

A2 o TGF-fEd Smadi i B /= % 1 srCTGF & 51 i& - 12 CTGFiL bt

cke

RAKR IR A NRAD e > T TS TADE R 3 R
At od G2 15%#;] At J1* anti-CTGF c488 2 RNAich> 387 1|
d TGF-B#7# H e % 13" h &9 & 0 & 2 (Duncan et al., 1999;
Kothapalli et al., 1997) - 4p & ¥ > A3 % g A wme ¢ 40 » Cyr61 p
TR R 0 A 2 o § P A TGF-BRE ¥ 14 s R IR % o CTGFAr
Cyr61** A R g Fend g 2 B 4 ¢ A B & end Thmie « a3 wrw
R EF AR

UV it € %’Jﬁ d g 5 TPRII e 4 IR 2 3 4r Smad7 4 IR Kk ) 33
TGF-Be 5L L > H ¢ TRRIL e > #7 & 4 a2 B+ > 4o pt
TGF-B/Smad it 5L @ E & — B 450 3 i}%ﬁ» FRET o Bl b F kY o
e f %Y > SUVRR S ¢ & MCTGF(Quan et al., 2002) » #* % 4 ¥ iy
FUVHrig = 513 R 3o B4 =80 ak 5 R UVEH|CTGF 4 7]
ZIBFIP By AP B -
(=) M FExi

LopFEEt A FR R 2 270



POFIE B & i g LR RITAR R B R 2 SR
REAFREA LB B3 HL I T EmRNASE ¥ '8 4o Ay

AP 5 XUk e TGF-B1 ~ TPRI ~ TPRITA F] % %5 i
A ¥ (b chgd F ¢ TGF-BIrTRRIIE & 5 o« TRRITeH 5 & 254 £ &
£ th- T oo T 5 Aot R MTGF-B#r34 8 i s i if » e TRRIIH R
SR ERF MR Fehg o B A L F P TPRIT A 0%
pz_¢h s CTGF+ H_ 8 b eh o otk ehIfl % 2 TGF-Bif HchF - XK
FEEMEIAR R Fw Rihd 2o

g =

Decorin#_% 7z v *%f&(leucine) s d—u & fE(proteoglycan) o %

% {L
=3

4 J§ ? TGF-B € £ decorins & ® A& I3 - Decoring? % fi v [ cai®
P ERET A KA B AR > 2RI R e RS i F oo
decoringk Flak ¥ B0 A F Fl@ %4 A 2 G~ EW R0 R
FWARAK o EdEE Bp £ L E B A K E A ¥ decorinin ¢
P AR Y > A SRS e AR e P o iR
AL F ¢V ELEF)E B decorin v i AR R B0 SRS

B o 2R @ decorine g X P BUVERHGAL F?P £ F 23 ME A

F\*r}izhp“}*;}‘k%ﬁ’$ F-v ﬁaz\ﬂ,iﬂﬁ
I rﬂ’]ﬁ’_mﬁ\}?"ﬁ? TR B0 4 S R0k s MMP-1 ~ MMP-2
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(gelatinase A) ~ MMP-3feMMP-9¢h12 4 3 4c o £ 5 MMP-212 ot H e
MMPs s d AP-1#73% & > & s d UVETE % 0 7 % e A H3:85% & 4.4
hF Y AP-13 X g B P end LB 22 o c-JunmRNAH A
RELEAENL K XL ehl F P 47 3 B > c-Fosind B &
7 % o F]Pt ¥ SeMMP-1 ~ MMP-3fcMMP-9eri 2 303 4e £_d 3t AP-1:9
S s MMP-23 4v e 8 R 2 P2 o
3. AP-17 3 4o

AP-1%¥_MAP kinase3t 3, @i 7 ¢ £ R G 5]+ o XV 4§
P AP-14 I3 4o & d > JNK MAP kinasei& |23 4v » INK/# 3% 3 4
341 > A FIpEE E R e @ 239 & 3 4r (Chung et al., 2000) - INK
Mec-JunBpe v oo Tl PEAFIIE R 2 4 H LR i o F P AP-1473
g eAMMPs 4 JL3 4e 2 c-Jund-v & 3 4o ¥ Ay PREF PP INKGE 23 4
(Chung et al., 2000) » ¥7 sk ¥ - & F 2 & Erk>t p 2R (v & F a3
AR S @ Fed FE AR dplHE R FIELF AFEL B YRR o
Erk8.d 4 £ 53 £ Beopig it > B M7 i £F i hnte H 4 g
o i ¥ EGF-Grh# L7 F]% it @ > » 2 EGF-R-dependentsi73t 4,
@ L€ & > (Reenstra et al., 1996) -
4F R RE

FOUORAAGRIEEMERY KR AT G X hpd AT
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EALETRED XL ARNR DR RG F ABA 2 g d o
i g BT R A PP i 2§ 1Y 4F § (Hensley and Floyd,
2002) o A FEBEdEG F oo Fendng kM EFE LM E > FHF
EHB A KILE (L 4 T ' (Huetal., 2000; Kohen and Gati,
2000) - &1+ % ¥ MAP kinase @ V£ /T 7 & & ¢ 2}& » % MAPK
kinase/& v #-2% EMMP £ 39

t i’*%??%:};";'ﬁAP-li' B LA Y

Ja kv 'R RN 4V s A E & a8 ig (Rittie and Fisher, 2002) -

(-) 2@
1 ’Fu}i

g ¢ : MicheliaalbaDC. v 2 fF = » 2 % &5 & - A &
§ oo ALY &L FT A s 4mE 1.5~2cm> A E o G
MHERIA & & fFR1AS 0 & 10~25em > 5 4~8cm> A xF L bra Rk
AT o AV B R XA 2 Ak % m RS A F AL o
THAEWR G 4 o fm¥ 4 £ 3~dome ¥ 5L R4
£ 3~35cm; St o ThaT o p Sl S R

ErIR 5T 2 e WO RS EERY > F s o f1EpEp koo
FFTH A AR ] FEBEHZ R ES S F R PR

HE M FHRE - oF Y BT ARE PR P
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RANRBRE s '~ 23 Xk o S8 1661 #3125 284k
P AF (AREESHIE) 0 Fi(z )9 R 9w
GRIT(Z2 %) THE(E ) (2242, 2007)
2. L E A

193 fH4 7 F < A% (ushiruninine) » ¥ 1 § < %
(oxoushinsunine) » ¥ #F =& (michelalbine) » #r# * {7 # (salicfoline)
¥ ¥ F# ¢ k& (palmatine) » 253 4% (jatrooohizine) » % {4 (oxyacanthine) e
# 7 > #f%(linalool) » 7 7L 7 4 ¥ fi= (methyleugenol) © ¥ ¢ f%(phenyl
ethyl alcohol) o = Z 3% 7 > 3 " 3% -3 it > {§ A% (cis-linalooloxide)
F %% %% (trans-carveol) > 7 A B = 4 A5 (methyl-isoeugenal) » =

f% B -7 (B -pinene) ¥ 2% (myrcene) > T % fi(agarol) > R4

(ocimene) > & ¥ ' (limonene) -
( = ) \:’l’f V_ﬁ}‘,
1. it

5 ¢ :Coffeaarabica> # ¥4 5 #4 ¥ % | &AL EA - F 94~9
m> pifE TR o FHA o AN ¢ By - PR R /a—,icr%’ﬁ'\ »
BRI 0 F A o AL RIRHLEYE > &
Ao e d RFEH I EFPA c EHFTERENIHNR Y ERZ 3 HE

¥ o (3, 2006)



2. v & 2 % (Ranheim and Halvorsen, 2005)

err e 2 7 diterpenoid alcohols# - 4rcafestol, kahweol o 2 F d& 4o
caffeine » % 3 #%p&caffeic acid, chlorogenic acid °
3. BPEPR
A FupE

PR ok 3P e 2 iR e R AL FE B A R
BRI A S R e pA) S B B T3 Bk 3
(HSV-1)3# »& (Namba and Matsuse, 2002) o ebert? 3 & cfs0 4
caffeine ~ quinic acid#2 chlorogenic acid » H ¥ ¥ caffeine & v+ 5 = =
AETEY o2 Eomd AT o et F G H e A
SRR 3 SRS R IR T RS R WA
FEE S o e EBJr i 49 dr 41 BAY LA R R AR
(Utsunomiya et al., 2008) -
B. 4% it

vrro R B o drdlAgE pd A~ Pq B3 1 (Namba and
Matsuse, 2002) » wher2fis % HRAK SIS A JF ic " MUVASTHE EZ 2 2
B E o T RSB T F e @i o 30 4 F ¢ (Yamada et al.,
2006) o erretz i R LTV 5 ",’TT NO,7f F# N,O33 = (Takahama et al.,
2007) -
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C. 21
P2 50 B~ 40 i 3% % ] (enterobacteria)(Almeida et al., 2006) -
caffeic acid¥ chlorogenic acid%‘ﬁf d #% 3 S-adenosyl-L-homocysteinez. 2
* o iEd Frd]F R m e DNAY A i (Lee and Zhu, 2006) - >t # 3~ £
F B2 7 caffeic acidic #r#] FIR #TUVB #7134 # 0IL-10 % .2 MAPK
g it o i m E I BUVBTid = (i B F B2 sk R 2 (Staniforth
et al., 2006) » 7 & R fadk % 03 et ' X480 £ (Thom, 2007) -
B R R SRR L 3 g L~ 1 F (F* (dos Santos et al., 2006) >

L pudg B e o 50 B ) BURR BT v B AL (S eIk 7 & (Hosseinimehr et al.,

2008) -
(=) #cht
IR AL

FEd O E R ERE PR S L #FFA) 0 &£ 10~15cm> £ 5~8 cm >
*FETE30em FlSem e B oo 25 o EERF 0 BIFRT
RLI Aot s EAa AR RHE- C £ 93~dem> FEE
Ha oo Ehk o BEAK o TEFRAFY 0 £ 912 cmo £#58  &
Mg L o 2 EStr o FAEIN o EE2A c FF A RES D BT
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WAmsAmiTEEL A £ 94~Tem BE > %8 W B 4opF i
l\

&

SR LF I O SRPEIRLI R AT 2 ET
MEEEL o WHO~87 B o
2. v B XL

#c £ 7 roseoside II > deacetyl asperuloside ° kaempferol-3-O-a,
-Lrhamnopyranosyl-1(1—6)-f -D-glucopyranoside > ursolic acid >
quercetin-3-O-a  -L-rhamnopyranosyl-1(1—6)-f -D-glucopyranoside °
13-hydroxy-9,11,15-octadecatrienoic acid » pteryxin > peucedanocoumarin
III » 5,15-dimethylmorindol (11),8) barbinervic acid ° clethric acid °
rotungenic acid » hederagenin » oleanolic acid > pheophorbide a > methyl
pheophorbide B : methyl pheophorbide a > 151(S)-hydroxypurpurin-7
lactone dimethyl ester > 132(R)-hydroxypheophorbide a methyl ester -
151(R)-hydroxypurpurin-7 lactone dimethyl ester ’
132(S)-hydroxypheophorbide a methyl ester » 3-O-acetylpomolic

Acid > 13-epi-phaeophorbide a methyl esterfrphytol % = 4 (Takashima et

al., 2007) «
3 /r"rip ;:
A i g

M T % 5 B3 4 3 ) 2. damnacanthol-3-O-beta-D-primeveroside,
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lucidin 3-O-beta-D-primeveroside & 3 *# i streptozotocin*7 34 ok fk
ol Bt 2 2% % (Kamiya et al,, 2008) « ¥ it & 3 f 5 o€ £ » 4

e EP R R MEEB R RE R G T }5} & (Nayak et al.,

Hotit s S D.A B w § LA A G BTRIT G 2
3£ erve & (Wang et al., 2008) o
C. FEp & "RA it

e A F 4 F OB O® % oA b H o 7o L
3,3'-bisdemethylpinoresinol » americanol A > morindolinfrisoprincepin
7 P Bl d 4y o734 ¥ HLDLF it (Kamiya et al., 2004) -

D. H

B 7 iridoids = & ¥ 4 |UVB#73 & (hAP-1 4% (4 (Sang et al.,
2001b; Sang et al., 2003) » H & f FB~dgr cnik & x> B RGP F
[£(Saludes et al., 2002) - fht% i+ ¥ j5 ¥ i CB2 receptors£ 4 #/IL-4
EIAFALE L ni®r T 3% 3 IFN-7 A& 4 (Palu et al., 2008) - it %
¥R 5 P57 2 GABAF Y GABAa X B > L 3 Lk g B AE

(Deng et al., 2007) -
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L ki

(- )FELZRE

1.

10.

11.

12.

13.

14.

15.

16.

1, 2-Propandiol

2-Mercaptoethanol

Acetic acid

Acryamide/Bis, 37.5:1, 40 %

solution

Agarose

Albumin from bovine serum , BSA

Amido black

Ammonium persulfate
Bradford Reagent
Bromophenol blue
Caffeic acid

Calcium Chloride (CaCl,)
Chlorogenic acid
Collagenase, Type I

Coomassie blue R-250

Dibasic sodium phosphate

30

Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Sigma Chemical Co. (St.
Louis, MO, U.S.A.)
B LB RO \’L A
(Taiwan)
J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
USB corporation
(Cleveland, OH, U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Bio-Rad Laboratories
(California,U.S.A)
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Sigma Chemical Co. (St.
Louis, MO, U.S.A))
Calbiochem (San Diego,
U.S.A)
USB corporation
(Cleveland, OH U.S.A.)

USB corporation



17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Dimethyl sulfoxide
DL-Dithiothreitol
Disodium dehydrate (EDTA)

Doxycycline hyclate

Dulbecco’s Modified Eagle
Media(DMEM)

Donkey anti-goat IgG-HRP:
sc-2020

ECL western blotting kit
Elastase substrate IV
Elastase, Porcine

Ethyl alcohol

Ethyl acetate

ERK 1 (C-16): sc-93

Fetal Bovine Serum (FBS)

Full-Range rainbow molecular

weight makers

Gelatin
Glycerol

Glycine

Goat anti-mouse [gG-HRP: sc-2005

31

(Cleveland, OH U.S.A.)

Sigma Chemical Co. (St.
Louis, MO, U.S.A.)

Sigma Chemical Co. (St.
Louis, MO, U.S.A.)

USB corporation
(Cleveland, OH U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A.)
GIBCO™

Invitrogen Co. (NY, U.S.A)
Santa Cruz Biotechnology,
Inc. (California)

Amersham Biosciences
(England)

Calbiochem (San Diego,
U.S.A)

Calbiochem (San Diego,
U.S.A)

o AEERRG TP
(Taiwan)

T B ROLD G S

(Taiwan)

Santa Cruz Biotechnology,
Inc. (California)
GIBCO™

Invitrogen Co.(NY, U.S.A)
Amersham Biosciences
(England)

Sigma Chemical Co. (St.
Louis, MO, U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A.)

USB corporation
(Cleveland, OH, U.S.A.)
Santa Cruz Biotechnology,
Inc. (California)
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36.

37.

38.

39.

40.
41.

42.

43.

44

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

Santa Cruz Biotechnology,
Inc. (California)

J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A.)
USB corporation
(Cleveland, OH, U.S.A.)
Santa Cruz Biotechnology,
Inc. (California, U.S.A)
Sigma Chemical Co. (St.

Goat anti-rabbit IgG-HRP: sc-2004
Hydrochloric acid
lgepal™ CA-630

JNK1 (G-13): sc-46006

Leupeptin Louis, MO, U.S.A.)
J.T. Baker, Inc.
Methyl alcohol (Phillipsburg, NI, U.S.A.)
MMP substrate | R&D systems (U.S.A)
iotechnol
MMP-1(L-20): sc-12348 Santa Cruz Biotechnology,

Inc. (California)

Santa Cruz Biotechnology,
Inc. (California, U.S.A)
Santa Cruz Biotechnology,
Inc. (California, U.S.A)
USB corporation
(Cleveland, OH, U.S.A.)
USB corporation
(Cleveland, OH, U.S.A.)

MMP-3 (1B4): sc-21732
MMP-9 (6-6B): sc-12759
Monobasic potassium phosphate

Monobasic sodium phosphate

N, N, N’, N’-tetra :
-methylethylene-diamine (TEMDE) Invitrogen Co.(NY, U.S.A)
New Zealand Milk. Ltd.
(New Zealand)

GIBCO™

Invitrogen Co.(NY, U.S.A)
Santa Cruz Biotechnology,
Inc. (California, U.S.A)
p-p38 (Thr 180/Tyr 182)-R: Santa Cruz Biotechnology,
sc-17852-R Inc. (California, U.S.A)
Santa Cruz Biotechnology,
Inc. (California, U.S.A)
p-ERK 1/2 (Thr 202/Tyr 204): Santa Cruz Biotechnology,
sc-16982 Inc. (California, U.S.A)

Phenylmethanesulfonyl fluoride Sigma Chemical Co. (St.
32

Non-fat milk
Penicillin-Streptomycin-Glutamine

p38 (A-12): sc-7972

p-JNK (Thr 183/Tyr 185): sc-12882
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56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

(PMSF)

Potassium chloride (KCI)

Procollagen Type I (N-17): sc-8782

Sodium Chloride (NaCl)
Sodium deoxycholate

Sodium dodecyl sulfate (SDS)

Sodium orthovanadate (Na;VO,)

Thiazolyl Blue Tetrazolium
Bromides (MTT)

Tris

Trypan blue solution (0.4 %)

Trypsin-EDTA (0.5 % Trypsin,

EDTA - 4Na)

Tween 20

(C)RFXAE ~ 424

1. Electrophoretic transfer cell

2.  Mini Vertical Gel Electrophoresis
Apparatus

3. Luminescent image analyzer
(LAS-4000)

4. Power supply MP500V

5. Forma Direct Heat CO, Incubator
HEPA class 100
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Louis, MO, U.S.A))

USB corporation
(Cleveland, OH, U.S.A.)
Santa Cruz Biotechnology,
Inc. (California, U.S.A)
J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A.)

USB corporation
(Cleveland, OH, U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A.)

USB corporation
(Cleveland, OH, U.S.A.)
USB corporation
(Cleveland, OH, U.S.A.)
Sigma Chemical Co. (St.
Louis, MO, U.S.A.)

GIBCO™
Invitrogen Co.(NY, U.S.A)

USB corporation
(Cleveland, OH, U.S.A.)

Major Science
(Taiwan)
Major Science
(Taiwan)

Fujifilm Corporation (Japan)

Major Science

(Taiwan)

Thermo Electron Corporation
(Vantaa, Finland)
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11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Ultraviolet crosslinkers CL-1000M

Luminescence spectrometer
LS 50B

Microplate reader
(Multiskan Ascent)

B i g b
Hsiangtai CFT-6000
FERE E
Vortex Genie G-560
Ry RhETE
Soniclean 2000HT
& EHER
N-EVAP 112 R-MT
A
AB 104
KR F
Eyela Aspirator A-2S

3 RS Féh TM-329

T ®-kis 46 WB-24
B

R AR

pipette 2-20 uL, 10-100 uL, 20-200 pL,

100-1000 pL
0.2 um Filter sterile-EO

SCEIRRER ¥ R A g =

1.0 mL syringe (0.45%13 mm)
BB g 4

tips (200 puL, 1000 uL)
R 3

Microtubes (1.5 mL)

96-Well plate
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UVP, Inc. (Upland, California,
U.S.A)

PerkinElmer Inc.
(Massachusetts, U.S.A)
Thermo Electron Corporation
(Vantaa, Finland)

Hermle Labotechnik GmbH
(Wehingen, Germany)

Scientific Industries Inc.
(Bohemia, NY, U.S.A.)

Soniclean.Pty.Ltd (Australia)

Organomation Associates Inc.
(Berlin, MA, U.S.A.)

Mettler Toledo (Switzerland)

Tokyo Rikakikai Co. Ltd.
(Tokyo, Japan)

Tomin Medical Equipment
CO., Ltd

Shin Kwang (Taiwan)

Gilson S.A.S. (Entrepreneurs,
Villiers Le Bel, France )

Sartorius-Stedim Biotech
(Goettingen, Germany)
Terumo Medical Corporation
(Elkton, MD, U.S.A.)

Axygen Scientific, Inc. (Union
City, CA, U.S.A))

Axygen Scientific, Inc. (Union
City, CA, U.S.A))

Corning Incorporated

Costar® (U.S.A)



Corning Incorporated
Costar® (U.S.A)
Corning Incorporated
Costar® (U.S.A)
Corning Incorporated

23. 96-Well plate (non-sterile)
24. 75 cm’® Cell Culture Flask

25. 10 cm? Cell Culture dish

Costar® (U.S.A)
A ham Biosci
26. PVDF transfer membrane metsham Blosciences
(England)
(Z)%EH
L e B 2 IRE R 9
2. rTEE BRI R R
3. MCHTE EP I PR AR b
= '? ,56? - =

()t 2R T2 MO B 7 BRE PP 2 1A
L " EEe 2 QR

fEPevmrt s 3R TR MOBPRCRE £ 10 g0 A B4~ 7 A 300
mL =B 6044 > "REFARTERT 1 F > SF NRLIPF
Wi o PP HIE FP— o L IRIR O RBRERIETHR BN
FIALL B4t 0 SERP R E IR RE Y o
2. pokfri 2 WH

Be b oyfiebeet s 3R MR BEE B 10mg o A N L 4~ 1.2
N 24NHCI2mL R 5 & > %+ 80°C-kindh® & i 30 A 4hfs » 1
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SRz oL A fEEed =t o 12 6000 rpm Hes 5 A 4TS 0 A Bt
Koo B Rt MEREGFRAKRFLIC B0-200T & o
(=) % & 238 5% (gelatin digestion assay)(Kim et al., 2006b)

ARG AR R B fRAR T A7 & 0 T PR A 2585 (gelatin
digestion assay)3® iz H /&4 i@ P T o A R B0 fE ende ] oo
1. @&z pedl

(1) 21 % =% 7% 2 e % (50 mM Tris—=HCI, 10 mM CaCl,, 0.15 M NacCl,
pH 7.8)
P~1 M Tris—HCI (pH 7.8) S mL, 1 M CaCl, 1 mL, 4 M Nac(Cl 3.75

mL > 4v = % -k % 100 mL -
2) 1% P4 A2 WUF

F#B~ agarose 1 g 4c » 2B ¥ @3 /%45 mL > = = k45 mL1 % 112
Rt RIS % PR RIOmML . B3 AL R P B T AzE
AR AHFEF N I3 mL M E B®cem x 6cm)? o FHEKTFH 0 4R
oo
(3) mF"% R F-v 2 pe @l

B R B fF 100 mg 2 7% % (50 mM Tris-HC1 pH7.8>3.6 mM
CaCl) > €% f2en> FR 2331231 10mL o I & %3 ficE 3
HP O RE200F ¢ o

(4) Doxycyclinei? % 2. fie @l
36



F=P~doxycycline 0.05 g > 4r 1 mL -RKj3f%; B *-20CH * o

4

(5) w2z pell

e 1R HORE B 2 B oK RS 150 %[ - R R @
% &k & 5 10 mg/mL o
ORER:ZS

P~ Coomassie blue R-250 1.25 g > amido black 0.5 g> #v » 7 fg 227
mL % kfiy & 46 mL - i3 fi# 1 4c-K 3 500 mL -
(7) %z pd

p-% fg 50mL ~ Akpp e 75SmLiR & {8 0 ek 21000 mL -
2. F %P TH I

R B F P A 2B B BEA RS0 uL ~ -k 30 ul ~ R R B9 fie
(0.1 mg/mL) 10 uL ~ & 54 7% &« doxycycline 74 /% (s I+ ¥ B8) 10 uL
R L83 R IE TR RO0A G B F A I MR R F B 40 uL
TR R A g P B37C o R I8 BERE 0 % G
AT RRG o BT RRILIRF RS o dp RIS o B

TINABCRE A 47 0 35 2 3ol -

3. #rldaihd

(C-B)
] F (%) = % 100%

(A-B) 37




IR
BEFZ Bk e TEE2 R KL (standard
deviation, S.D.) °
(2)% R $-v fprdrd)385% (Kim et al., 2006b)
WERR I PE 0 T RSSO R R
FrilpE R ez 2 ERR R
1. @@z g

(1) 107 % e 5

1 M Tris (pH 7.8) SmL
1 M CaCl, 1 mL
4 M NaCl 3.75 mL
H,O 0.25 mL

(2) Fluorogenic Peptide Substrate I ;% ;7% 2_ %l %
FERLE A Imgre » RImLiAfE> E22-20TCH * o & *
ORI ER -

2. R EHH R

ook 480 pLit » HeB g ¢ 0 e~ 0B E B3R 80 ul > #

& 80 uL ~ % & 39 F¥ 80 uL (0.01 mg/mL) ~ & % 5 % 80 uL (10
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uM) , R EB 315 > @ r37CH & ¢ B0/ FF o A %3328 nmip]
FoE > 393 nmip| AT btk o

3. #rlE il

(A-B)-(C-D)

Fr] F (%) = x 100%
(A-B)

A: 505 &5

B: gfF > afe&

C: 3 3k~

D: mf% 7 &

BT A RS Ti0E 2 {£E i £ (standard deviation,
S.D.) -
(z )34 F-v AFdrd]28% (Kim et al., 2007; Tsukahara et al., 2006)

ARSI FE LR A Fod R E (T 47 6 oo

1 ##2 W4
(1) 34 Fob prz 417

B~500 U3E 4 3-v fis 1210 mM Tris pH 6.0 #74j% SmLj3 2 » &
EIMBRCFS > EN20TH Y -
(2) 34 Jo pELH IV B2 WH

B34 Jov fr X HIVHs A5 mg> 2100 mM Tris pH 8.0% 7% 7% 5

mLij & A KT MR E Y ER20TH Y
39



2. S TN
5100 mM Tris pH 8.0 773 i% 100 uL4c » 9634 45 ¢ » F & B 4c »
WA £ FIVA % (2.5 mg/mL) 25 uL ~ # 550 L~ 34 Fv (1 U/mL)

25uL - R £353 > #F E >t 38204 48 > M ELISA reader>t /& £ 405 nm

bk

#BODE o
3. Frd) _‘_%_L,F‘_L_ET
( C-D)

I FO0)=1 — x 100%
(A-B)

)
=)
ki
~mh

(1 )me 12 %

(1) Hs 68:m% 32 % if i

BCRC%%. | 60038

E'_T%‘« %R Human foreskin fibroblast
K LER N 81 EFBEFAY AT
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90% Dulbecco's modified Eagle's medium
with 4 mM L-glutamine adjusted to contain
1.5 g/L sodium bicarbonate and 4.5 g/L
glucose + 10% fetal bovine serum

B 37°C, 5% CO,

A% | 93% culture medium + 7% DMSO

(= )& a® iz 2 UVBER 3 5%

LFr 2 UVBRR &k e i Jf 8 A & 9 paidse st 2
UVBRHHE » £ 35V UVBRIRBREHSH kR S AIL 2 e
KEEERRINC S SreR Uf VEF s it
L ®w&EEA#A

P~%& & 100 mg > /1 mL DMSO%R 7% ° *t 4 F$f iF & p 1202 umst
FleEim - £ 842 RFRITTERR -

2. F A4k TH 3
(1) Ha® w2 522 UVBR &t

Fgar me L I RBARI0%E » MR E RS FERKRSE
R o 1SRG > Hp B iRSIE 1 b ~PBSIH B2 0 A2
PBSi3 it o #im® B SYUVERT » MUVRRSHS > R EPBSB i £ 4

R FR AR £24])
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()& dimbe p obe F2 Feo B

NIRE R BEA R LR e LB e 3N s BoiR 2 e
B2 Fe0 B W 0 B AT o
1. ez WG
(1) RIPA * firie

P~1 M Tris-HCl (pH 7.4) 25 mL > NaCl 4.38 g » DL-dithiothreitol
0.0771 g » Sodium deoxycholate 2.5 g » 0.5 M EDTA 1 mL > Igepal™
CA-630 5mL% 10 % SDS SmL > % > d& 5 #g® » 4= =0k 1 500 mL >

R

o5

LRI

(2) Bpi e% ik

#- 1 mL RIPA% 7% 7% #7#% 4 » 10 mM Na3VO,410 pL > Leupeptin
2 uL (10 mg/mL)% 10 pL PMSE(10 mg/mL) % & -
2. F %P TH I
(1) E5 3

Heyp Rk o AR PBSE R ik o (8 e 3R ok b R
Fode BB EHAREE > Mol 28T > 24
oo 1112100xg F4TCHL< 104 4888 » 3B b ko PR kv
?ﬁ’t" ¥ o
@) 3 FaE
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™7 ek B 2. Albumin from bovine serum (2 ~4 ~ 6 ~ 8 ~ 10 mg/mL)
22 #z &-4v ~ Bradford’s reagent (i * @ 12 3p k2. = =K AFR5E) 200
uL > F 104 458 (3 7 A28 17 FF) » >t & 595 nmip] 22 5k (B o
(M)F = %o

|1/’!f:l§\‘<mp;? F’/ﬂ\%ﬁ_ﬂzég\é %{F s 1] h (71\ /2‘ ’Z”\T%fg-lb ) _ﬂ (EIJ f’i;}i";';‘i}é

Ik

o

i

1. $tmnes A 2. %—I‘l 7
(1) Upper gel buffer-stacking buffer (0.5 M Tris-HCI, pH 6.8)
FPTris 303 g B304 2 0 4r 2K 300 mL - J0EE ISR

31 > 212NHCl # % pHE I 68> & @~ E£F ¢ » 47k 3500

mL > &~ & FAELY 0 BRI FS R T -
(2) Lower gel buffer-running buffer (1.5 M Tris-HCI, pH 8.8)
FBTris 90.6 g8 * 4 ¥ > 4o » L X300 mL » MR T #IHIR

3¢5 12NHCI 2% pH £ 88> F & » £ 5 ® »4-k2500mL >
B~ AT o BRI FRA Y
(3) 10% Laemmli tank buffer

FP~ Tris15.1 g2 glycine 93.8 g¥ *>&4r ¢ > F» £ F ¢ » 4k
2500mL > g x sk ALY BRSFER T S RFEBIRE T B G
B~1% > #f > 44T ¢ P~Laemmli tank buffer (10%)50 mL% 10%
SDS5mL » 47k T 500 mL¥ & -

43



(4) 8% Transfer buffer

FEP~ Tris 242 g% glycine 1154 g¥ »%4r ¢ » > 2 F ¢ » 4
‘K2 TL(pH83) > @] » s F#L7 » B RS FIEH * o &% & F A=
1B A= 4™ D PpFH 3% 250mL - 7 3 400mL > ek 3221
P34 C e # % o
(5) 5% TBST

a. 1 M Tris-HCI (pH 7.5) * #P~Tris 60.6 g > #c » %300 mL-k » 12
Bl AR5 >0 12NHCI % pH I 7.5 4k 2500mL > 5§
BRAEHER Y -

b.4 M NaCl : #PNaCl233.8 g 4r-k 2 500 mL » 5% &= Fis
% * o

c. = 4 M NaCl /3 %312.5mL~1 M Tris-HCI 50 mL ~Tween 20 2.5
mLZ% 135 mLH,O® £353 » 52 TBST » 7k 334 Crkdd > 18 * o
MRS L T
(6) 4% t& &% Bk

B~ glycerol 4 mL ~ bromophenol blue 40 mg ~ upper stacking buffer 5
mL ~ SDS400mg R &£3553 % » A XTI EHP < E? > &2 F09mL >
P i3 »t -20°C 0 2 * w0 4c 2-mercaptoethanol 100 pL » Jf %13 >+4°C 7k

£s

i
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(7) 10% SDSi% i
BSDSI g3+ 10mL -k ¢ o
(8) 1096 APSi% i%

~APSO0.1g 3 1mL-k? o
(9) MTBST (Tris-Buffered Saline Tween-20 contain 5% non-fat milk)
B-TBST 50 mL 4v » 2.5 gt P 4w o

2. RS H R

B & e SR 030 g2 Beu AR S R 03 0 1 b
RES s M IR 0 B AR RIESA 48 0 1110% 2
SDS-PAGE » 7 R70K ¥ » i 78 A300 48 0 £ 13 RI40KRE » i&
TR A2 BF o 1400% % 32 7 1004 45582 50 2 PVDF i &7 %
F oo BMTBST#e 3 g Er i » 2720 pFis » 1B TBST s » £
v r = P (72 7 5 % Albumin from bovine serumz2_ TBSTﬁ%‘% ’
B-actin ¢ 1000 % ; MMP-1~MMP-3 ~ MMP-9 - type I procollagen
ERK ~JNK ~ p38 » p-ERK ~ p-JNK ~ p-p38 ## 500 %) £t 4T rk

WP HFTIER (L 160 FF) wifc- Sl - £ U TBST k=

I~

50 4o r 2 mpudl (01 7 5%BSAZ TBSTHHE 5000 ) %30 38 #
F 2l e Al o £ 1R TBSTH el « Bois A2 16
TBST 4c » ECL: 4] » 12 LAS-400048 8% » multi Gauge V2.2 % & 4 45 o

(1 )mre F 332 (MTT assay )
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AR R 2R S ASIRAR e o 0T fRH mre S o
1. @z 8%
(1) MTT 3% (Smg/mL) 2 fe @l

FLEB-MTT 100 mgi3 f2**PBSi3 % 20mL*® > @& %5 mg/mL > 4%
$ PR A F AL BW20CH T
(2) SDS %% (10 % SDS in HCl)z_ fiz ]

FB-SDS 100 g i2*t0.0l NHCLLL# {8 » @k 753 o
2. F T3

-hm e FAE 963 a5 P B 10%cells/well #24-] FEiS 0 4
> FRHe S50 L o 240 PEE R {8 0 4v » MTT 3% 15ul > % 37C
A Y3 e r SDSIARTS UL 0 FE RN & 570 nmT R T
ko
3. PrdlF i

k|
R = %100 %

F o e
Eial TR S SN

n % T3 i (%) =

()R K — = flgeldids(p 41 ¥d & £,2001)
1. &2 W4

FePorrs LR B0 L g(MAE ) 05g(BHE) K&
MImL# @ s B -RRAF T o

2. A H I
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Bl @ A0 L ARTAED PR L 0 L MR
FH25cm x 2.5cm> E6F o AHR P U E FEE ALK Edl4iET
FRBIRETR 7T Lo o BT3B F TR o 24 PSS

IV

\

LG BKdEg o h AR 24872 [ PEA BERERE
& (4rTable 13) > E 7 Tl A2 2 P F £ BRPER o

(- ) PRIk gl ias% (Wilhelmus, 2001; p A i g 51 £i4 & 2,
2001)
1. &2 @W4

Boemrs 1 C 5 B3 300 ugia >t L mL4 @ & @k > 126000 rpm

2. F % TH 3

Potl 5100 pLo JF > 6 ST o B0 LR PRIEERE oo 3T~ 5
15~304 48> 1~2~24-~48~72/] FFEPERE BLBLZ 3o dr ~ 3240 (A0
4Table 14) » F & Tljcft fut £ REFRE o

) ju;’L = “

12 ANOVA % Student’s t test:& 7 #icdg 4 47 > p<0.05% 75 *+ ki3t +
FHEFLIR > PABFHREFZ AN PIFHR T &S F 1 mean

* S.D. %ﬁ T o
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-~ EFERZILBRFEE
(- BEEE2 WG

AEmRAIT T OER R e(CA) ~ 2T (MA) 2 BERHMO) 2 E 5
g 9T{E X Bode B w5 1 CAE, 10.4% ; MAE, 16.9% ; MCE,
15.0% -
(=) kg2 Wi

KB 2 KRR 0 A uIE80C-Kis s > 2 12N,05h; 12N,
1h;24N,0.5h% 24N, 1 h& » f&0% i @ B 540 %) 5 HI, H2, H3
Z2H4 = p EHEf KRy o £ 3ot 2 gL doeer2 3 R oK
f24 2. %5 % CAHI, CAH2, CAH3% CAH4 - H &5f4a -
= B R BEE T R
(= )P P} A fRd S

AP TR EERAR TR EL PR KRS
PP 1 e S YRR B i) 0 H 8 % 4oFig 1 (a) -
Table 25751 » it ¥t Pedoxycycline (100 pg/mL ) z_#r#4]F 5 97.3+
0.02% ° % v ¥ (50% 1, 2-propandiol) #r+#]30.4+0.92% o whrezt 3 B
$ 2 H ok 245 (1000 pg/mL)2 374 % A 5] 5 CAE 100.0+0.05% » CAHI
99.5+0.06% > CAH2 96.7+£0.08% > CAH3 97.0+0.07%% CAH4 95.1+
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023%° 2 Ficx P4~ 2 H KfEd 2 4| F %% > 4oFig. 1 (¢) ~ Table 2
#1500 & W] 5 MAE 100.0+0.03% > MAHI 99.3+0.13% > MAH2 99.1+
0.14% > MAH3 92.240.12%% MAH4 93.7+0.40% - = 'f;]z KR 2 e
Fod AR HE F PP o doFig. 1(e) ~ Table 29777 - M ¥ B4 2 H -k
[R5 2 34| 5 & B 5 MCE 74.3+1.04% > MCHI1 -2.742.11% > MCH2
69.941.26% > MCH3 60.5+17.8%% MCH4 -3.340.97% © -K j&4= 2_ 34
e (o F PRI OF T B - e I B S AR 2=
IR o et 2 SRR E Y R o0 S e & E doFig. 1(D) 7
e A 5 R4 26.140.53% 2 35.940.92% -

(=) R o pedrdlzds

B L - W RIS R e fRiE i > P EBP R KR
Jo it (7 B AR R R (10 ~ 500 pg/mL):E 7 & 3856 » JLECHE ~ et 2
SRR R A Gk B o AL BT AR o R B d
oK fEb ¥ R k-9 fF 2 $rd) F 4oFig. 2 - Table 34757 o whert 5 B fo
KBTS Fr e W B R R &k 42000 Bk R PF(500 ng/mL)CAE2 i
ik kR R G AR gk (>95%) 0 i F A R B
4o pF > CAE(10 pg/mL) ™ 5 84.6+1.46% e 5 > @ AR f& 4 Fr| 5 %
54 360% 0 ok fRde ERE ik B B 4c & K JRPEIF g £ o e
2o TR IEE Bde 2 H oK {2 A 3 #0428 & 4oFig. 3 ~ Table 4457 -
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R BE R R KR 1S5 A 3 % kA (500 ng/mL)Frd] & 3o+ 3
95% » "EHTE B B B 1S Pl F<50% o F o At 1 ISR R
sprd ek o Y EORfED & o

EE TS SN S PR R Y A
Bedp B3 eivrzia B o 4 veeEfL 8 % ROBL i #* Bt e (Hs68)iE - #
TRk I 2 e b B R (TR o
S A S

AR B4 Fed FE L ARk SRR R S4TSR S 3ev R
FIpek o LR EEBde 2 H & K R dr )& % 4oFig. 4 - Table 5477 >
Frl g 3 < 3830% o werir H ZOK RS Y @ Ir TR o Mo R PP
B H ok fad o @il .
o~ e AT A B fE(MMP-1, -3,-9) £ 3.
(- )& & wmee UVBa < A £

I TUVBET SRS fmve 4 322 288 L 10 2 b UVBA £ B 5t ik
B e L UMTT assayfz :aUVBA| £ ¥4 2+ e 2. §2 % o 4oFig,
84757 » UVB 20~80 mJ/cm’®P& fm#e 5 7% & % % %295% o % 4 £ 100
ml/cm’p¥ > v s X 5 85% > BEom 2R M Hlmie i & RS
% o it (7 RAUVBY S% P > E#80ml/om’2 &£ -
(=) FEGa* we AT & HFY fo-1>-3 9L M2 1A% R v
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J 2. UVB#| &

SRR IE 3 h 3% FTMMP-1 » MMP-34cMMP-9&_F #- ¢ % %
UVBR | E2 + 2@ g4 it o #wzie77 b#E2UVB
(40~80 mJ/cm®) BB 5 15 > BRI e o F B imte TN 2 v B0 8
L EEE AR BB > B 2% 4oFig. 9(@)#tm  MMP-1%v £ L E"E¥
UVB# £ 2 F 2@ £ A e > 5080 ml/em FFd 35+ » 2424 4p
o 2B HNHRB26E c MMP-33-d £ ILE 5 EFUVBH £ 5 4
B4 o 2MOmIem’ 2 RBEF B F 0 9 A3 HlE2 148 c MMP-O3-
6 A MELUVBRHFES L1 > 2 40mlem’ 2 REZ T 55 >
R EAle 278

R w2 2 MMP-1 » MMP-3frMMP-9 3+ % 3£ % FIJUVBA
F AR A P D FRSUVBHEZ BB v 2 o § we R
2FUVB1S » 4Fig. 9(a)#77m » 4 UVBAH B & bk & /> 51309 & 3¢
Rend B €% M M 40mI/em’ B AL ERITE - T KT E
#80ml/em’ 5 3% H M E o
(Z)F 4 AT & 30 pr-1,-3, - 9MMP-1, -3,-9)2. % L

117 ek R vt s E O TE 3T B4 (525 pg/mL) & ek 27 3 fF TE
LRI AR e 1544 0 L RBHUVB » x84 1 5B g2 24
| PEES o BLBRMMPsih4 3R o 4oFig. 10#77 » MMP-1%] R 5tUVB A 4
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REH 4 SCAERIZE 9 F AR EH2B "5 118 (5 ug/mL)» x4k
3 ARBUVBZ £ o »M a3 ik & (10,25 pg/mL)~ k7 #7430 F
% % o CAE 5 ug/mL 7 % MMMP-3d UVB#73% #ehk 10 ji_
1.6 %% 2 1.31% » @ "% k& o 4 (10, 25 ng/mL)Frf»e % » 2 kR
i 5 M o CAE¥**MMP-9 3¢ ¢4 LI % ¥ MMP-12 MMP-3 4 ¢
5ug/mLpF*s 1 1.18% o

YL ek R e 89 0 LT L RIR N A e 0 B BRETUVBamYe o 3 M
Forrverifh 25 R R RG224-) B > BLEMMP 2 R o doFig. 1249757 o
PP fL 35 UMPE > T F 5 KMMP-1:04 8 318 5 2 A A2 UVBh
ZIMEAPR o 3PHE kA (10,50 uM )» E F Frflerck - MMP-34
T B UVBIEH 40 326 » fe e il AJE b2 (5 @k B B 5(5~50
UM )& & Frd| B £ Bernck c MMP-OFIUVBe 34 H4 8 1121 » &
e i B2 (5 (5~50 uM ) H 2B PRI D 1R o 11 R iR RIS e
(5~50 uM ) » MMP-1¢ Fpt @ £ L% K3 11 2 % - MMP-3% 3 (k&
(50 uM )4 F Frdlre sk > #dv 2 MER2B 4 I 1TR o HMMP-9
EIPH]F BT E o

MUMAE(5~50 uM ) F & A gk e * w2 154 48 > L BUVBMW
e o 3 U MAEASE24| pF > BARMMPs4 3L o 4cFig. 13#77% »
%10 ug/mL¥ @ MMP-12. 4 38 d UVB3# H 2 % 1 A BB & eh
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g o MMP-3Z RET10 pg/mLpF 2 5 B F %k > FERH 4 225
ug/mLpF £ 8 2141 - ¥ EAE 525 ug/mLpEF » MMP-9¥ j$ UVB3 %
4 5155 1271 o
(24> $ 13 R v Rz 258
11 CAE(5~25 ng/mL) 3¢ 4 AU sk a2 wm e 154 48 0 & B UVB

whe o T VCAERIZ24 | P > BERS[AIM R v Rei R o 4o
Fig. 10#77F » ** kB 10 pg/mL % 134153k 39 k2 £ & K% 90.6
B oomvrift % REEMAEH S SR R 30 RERE P REL

L= S

(I )¥**MAP kinasez. #* 5%

UVB3 £ MAP kinase 3% i* > 4rFig. 9(b)#77+ » INK%E ¥ UVB#
A e D BEEE T B 4 o A B 53.4%(20 m)/em®) ~ 6.5 (40
mJ/cm?) ~ 7.1 (60 mJ/cm® )Fe5.5% (80 mJ/cm?) - @ ERKR| §_3 UVB#|
B 7180 ml/em’PF 5 o 35 W AL T B 4 3 131 o p38euE 1t B R A
%60 ml/em™ 3% E 4 H # 4 (1.418) > $ UVBAH £ # 4 3 80 mJ/cm’

PF o p38enpnpt it B34 1197 o

beFig. 11957 » % 11 CAE (5~25 pg/mL)&J2 {4 » INKi& (& »¢

10 pg/mL ¥ 5 Frdlscsk > m ¥ L35 k& &34 ERKGE i £%%5 pg/mL
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210 pg/mLRL 5 #riplscd > 225 ug/mLA 3 #rlsesk o 7 R4 1 A
e st UVB &k fi - p385UVB (80 ml/em?®) 2% B s pape i £ 5 1212 » 12
CAERJZ k& 3 25 ug/mL 7 & P &g o % o

MAE#+3*UVB3% # 2. MAP kinase/& i % % » 4oFig. 14 » INK 3%
Ao SEE R B A 4o 0 FrdlBEpL xR 4B P B 0 SYMAE 25 pg/mL
P OREAAL 1Y £ 3 27 A RSFUVBE AP § ° ERKenA 0 B A0 3 A
£25 ug/mLpF > 4 BRFrd] vk o #mips C B #3131 o BUZMAE

3 p38ern Bl By s %k 2 B F > MAE 25 ug/mLpF - "% 2 328 (UVi %

53.412) 0

T~ e R EEB L E PP
(- )i 3 R %

R e e ek A mie > £ U MTT assayip| T.¥ &2 e &
1 o 4rFig. 597 » 121~1000 pg/mLk & 2. CAEAJT fm % » >t § & £
1000 pg/mLpF v 3 £ 4 fmre 4 44 > H 3 3%k & B 5100 pg/mL1v ¢ p&
DR SEER A i 4 sk o @ peeo[K 24 CAHL » CAH2 > CAH3 >
CAH4>*1~1000 pg/mL % )k & » 328 w2 F ¢4+ > ¥ CAHI>Y )k 2 100
pug/mL LR E R BA e 4 £ 2 3% > CAH2R| & Batwmve 3 4 2
> % » CAH3>2 1000 pg/mL - v4 A B2 4% &% fm¥e 8 4 2 »c% » CAH4

3] pg/mL I RS S A v 2 »c% o 4oFig. 6977 » 12 1~1000
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ug/mLiE & 2 MAEAJE ‘me » 3t % A€ 1000 pg/mLp& 7 % £ 4 % 3

M o # k24 MAHI » MAH2 > MAH34-MAH4*t % 4| £ 1000 pg/mL

Ik

PR be & o doFig, THTOm o R B R MR R 1 B A
(20~80 uM) ¢ & ‘m¥z & |+ o
(A K - gl id s
Mo LR PRGBS 5 WAE (0.1 g2 F HE(0.5g)

BRI L2 IR e 248272 | E o A WL R o T R A T
j#r4q Bc(Primary irritation index, PII, 4e*fds=) » 2] %] {ljpcA2 & - CAE
2 %% > 4rFig. 15 ~ Table 6, 74777 @ 3% MA@ £24 ] pFps ¥ 8L > 3515 &

B AT eI % o 3 5125+ 1.30 0 548/ pF 0 g2 =L
2025+043 3 & B oA 5324 pE A 4 ¢ B EiEAs L 2.00
£2.12 0 548/ P o 2 370 ' 2 0.504£0.50 0 #1F d g2 T
(1.25+1.38) & >+ slight irritation2_ § ;& » MAEZ2_ % % > 4-Fig. 16 ~ Table
89977 1A MAE 24 48 Fa At TR g FHE 24
48/ P > 3E4 5 1 0.50+0.50 0 T 53 2 B3R A (0.5040.53) 3

irritation barely perceptiblez {1 g °

(2 )3k ] gl %
eemeg? 1O CE B4 4003 15 B100 puL (300 pg/mL)iF » £ 3R 6

A N LT RELE E EREEE Y 5 R e
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Pl 5 3o e W H flgcfe B oo CAE2 %% 0 4cFig. 17 ~
Table 10#77F @ $$3 P Benf| el s 5 154 R ¥ » 4 244 2
+ o s CAESEF &4 PRkt 11 BRED TR % o w15~ 4
A enflge o 304480 W EBRT] > P17 B 2 B3 A 5 0.0040.00
JEnonirritation & & 2_ {1 - MAEZ. % % » 4rFig. 18 ~ Table 11757 :
PR BT ot w304 R E 0 ff A 234 T o FMAEREF
B Red N RRED NG % o w304 44 2 o 360

AEBTS W BBLET] A1 B 420 134 5 0.00+0.00 F nonirritation & &
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A4

=4

E
S e 3SR MR R R KRR R by pA g
2 3 5
E }}%:fﬂ ' (Brenneisen et al., 2002; Dong et al., 2008; Uitto,
2008) » & UV €328 % h o et B " fELE A K B
fimie b A H 2 R R0 0@ A5 R o TR G E R R E S
Har 5B vEES kXt it R R PR EEAY
R v BE A R SRR Rtk o blde D3 4 RS
SN IL-1a 2 IL-6 7] MMP-1 & 5l e & — fdrd]
MMP-1 7% 4 (Martin et al., 2008) o F fix #f i & 4= (quercetin,
kaempferol, apigenin and wogonin) % 7 #r#] MMP-1 7#4% ~ #r#] MAP
Kinase 2 AP-1 /% it er32 % (Lim and Kim, 2007) ¢ ftis ¢ C 74 $=
disodium isostearyl 2-O-L-ascorbyl phosphate ¥ *% X MMP-1 &4 > T
# B R A* wme B R 39 4 2§ (Shibayama et al., 2008) - & p 5 B~
oo Bpis ¢ phe fig k& “71¥ 2 sumaflavone ¥ amentoflavone ¢ #74] UV
“73, # e MMP-1 7% 14 (Lee et al., 2008) -
mimEFES R s d EaEawEFAL o FE AR A0 - BT
AR R fre Za S B R QIR A G ¥ U wmF S R 0 fF
BV ig (7 (Kimet al., 2006b) o ~ 5 $cfg 4= P #7275 B s o Ao § U fepE
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W30 5 B0 R~ phdp 1(Kim et al., 2004a) > 3 ~ i dE e pE
Big o gk E B RGd HINEHREA S T LK 2 RS
(Barnhill and L., 2004) » H ~ 4R {2 id » ok SR Sfc o 8238 F 35 5
2 )I;Jeiﬁ %:}F, e Z PP gy 393 g R -9 fis(Leu et al., 20006;
Lim and Kim, 2007) » $#3% 5 ~ e 4153 k 30 fF 5 e 4] 2 i
L R ARREFTEIPORIED S AR R 39 R gt o

S % Bor (Fig. 5) » wee 2t (w5 P R B2 7P o 127
S Ae G P 0 Prd] KAk 3 90% o @ BORTE oK iR s P 07 i
AL EFH B EEER s L HFE2BEIFEERF2 Y
KR $9% R Fw pE2 drdpa gk o BE GRS R TR 0 pEr IR
% o4e Fig. 2, 3 CAE .18 #-f8 15 (10 ~ 500 pg/mL)» ** 3k & (10 pg/mL)
™ 5 84% e s g o AR RS endr | R FKFRIE 2 anA oA TR
C ok B 15T AR R A ek BT 0 R KRR (SR
T 2.4 N HCl -k f#p5fF # % i 4 » 30 min (CAH3)e»c% §3t 1 h
(CAH4) - & 1.2 N #pe? > W4 KRR Frdsc%k € $% 8 (CAH2) ©
i CAH2 27 CAH3 chdrd] s » % & k& (100 > 500 pg/mL)pE -
B HFrilpekApy o ¥ RAE RS0 50 pg/mL) - CAH2 (59 %)
g & < 3 CAH3 (49%) - daiRl 2 R 7l 2 H ~82 ¥ FPKfEm k& 3%
B RRRERESF MY G €5~ A2 BU% > s CAH3 & CAH4
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sprdpe kL o 12NHCL Y » 32 REPFF 2 o B3 Aok fE=
> F]pt CAH2 B fid 2. #r4 )% v st o
3 I B SR R (S e & 2o i MAE 3 0k & (10 pg/mL)
Frdld i 92 %o KRS AR KR T E KR o LR E B
RfREE 2 Tk R (10 pg/mL)PE - HCLE & #% % 2 % @ MAH3 &
MAH4 > E % #& & e 52 % - MAH3 &> MAH4 328 ¥ it 5 MAH4
KFRPERE A o RN A LI o
i AT IR R B R RRER SIS Y e R R
(70 T kA L Fr m EPR R B frR L e L E B2 L
ZokfEY 0 A RF EFER AR e A ez MMPs» 754 & pedr ] &
ST Y e A
S s R EEPA R B R S Be R 2 B
TAKY et AT L AFERAR FRDLERHE TSR
-0 b 3 A4 Fod RS A K B2 (Labat-Robert and Robert, 1988) °
P b ¥ s ¢ BB A Fod FEA S > @ 'R R4 Fovd (Getie et al,
2005; Seite et al., 2006) » & & J§ Wit de % o chEL L ¢ FEFHB o Fp
Prylsls G pre AFBUSRRAEL DY - fhe 2 pdpd o
MAaP R -PEF BT oA FF BN RFHFAEZT M
Mo EXRE P Y g4 F9 v 2 5 1 (Getie et al., 2005; Kim
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et al., 2007; Lee and Choi, 1999; Lee et al., 1999; Leu et al., 2006;

Tsukahara et al., 2006)° F]}* 7= i {7 70 it = fAfp 47 5 Bofr 2 K fE 4 2 3%
iR o X ArFigd T AFEEBPHFEH LIRS L PrgsE4 3
B OF ek 0 2ok vk 1 (<30%) 0 @ et HONHRY & A IRk o
P e B S B 2 H oK fR S ¢ el Gov PR E A
Ao m EFEERSE AR 2 BB AL T ERK 3L P
A B Fod R TEY o EF PR AR B oo
= e LR RS wely UVB BRHSAT 2B S0 i+

(MMP) % 3.2 85 58

vjkdp o RS UV S €A EAF £ &0 5 - MMP-1 > MMP-3
£ MMP-9 4 3.3 v (Dong et al., 2008; Pillai et al., 2005) o ]
MMPs chid 4 Rt R g 2 7 — fhinegd § o o i Le i)
MMPs ih4 RE FH P L e Bl A o B 7 7 I B A g
it & 4 Aucubin s #r4] MMP-1 3-9 B e 30 7 5 5> MMP-1
mRNA 7% Z(Ho et al., 2005) - Berberine ¥ g [# UVB ig = ¢s MMP-1
% FLE B R -9 *% fZ(Kim and Chung, 2007) ° #& % % B~ 4= eckol v
dieckol &t #r4] & A & &* iw#e MMP-1 % R(Joe etal,, 2006) =4 i 2
L PRSP adp iz i B 0 Bdy VB XA drd] UVA ST
A 2 MMP-1 3-v F % & MMP-1 7% 12(Cho et al., 2006) -

2'4'7-trihydroxyisoflavone i &8 F i > 3 % 2. & iV L F R a®
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2 5 UVB #73 % & 4«7 MMP-1 mRNA £ F-v F 4 3 (Moon et al.,
2005) o j& 0 MBS B4 P o gl chesculetin 0 B F AR FLE 1Ay
4o e el UV 973 # e MMP-1 mRNA 2 3-v 7 4 R (Lee etal,,
2007)

G mre st it UVB % if L AJL £ B4 » Bif= UVB 14 24
| pER LB E MMPs 94 Jo 4o Fig. 10 #7577 » B2 b 5 B 40 5 ng/mL
R e MMP-1 22 MMP-9 sk ¥ T8 ¥ ' <> m MMP-3 9
ZIE 10ug/mL 3 P AT F o - A= lg’%ﬁ’?ﬁ F2 5 2 E w ~3 10
ug/mL(Kim et al., 2006b; Kim et al., 2007; Lee and Choi, 1999; Tanaka
et al., 2007) > @ ¢wr235 B 4538 10 pg/mL 5 7 45 v o BT vert
g ¢ B3 ] MMP i 1B it £ 4 o

3 Peeheeinndd 0 B AL e AL G R PLE TR 0 SRR ek
e2drd] MMPs % JReris b a4 o B de Fig 12 #7771 o ehee il 430
MMP-1 & Fr4i8% > e KEIRLBE & T a 2T &% 4] MMP-3
22 MMP-9 e I o % J fa>t 50 ug/mL PF > 4% MMP-3 e A 4
Frdlzedk o e 4] MMP-1 &2 MMP-9 £ 3Rz H A B D e 1% o
¥ AL A0 SRR 594 MMP-9 s {4 (Jin et al., 2005) > ]

PAKRTHRRR e R % RIS AT A 2 2 MMP-9 FE i RdE o

61



I EERS R R w MMPs % 2 8 %4 Fig. 13 #7

70 B4t 10 pg/mL £ R0 24 Hr 4] MMP-1 g% 0 ¥ MMP-3
%k R (25 ng/mL )4 R O iR E aadrd) s % 0 MMP-9 3t 5 ug/mL
TEHR N Frck c FHREEHTEFIEFESF LR UVBHAER
4 2. MMPs 2% ch%Bde > @ H P chd R 5B AL L EEF 5
3o BoA Pk X R 2 A o

Fite ped o Fedl MMPs dhged AR 0 % PR 5] mRNA
A A T A ki et TR TR BB BB a2 ' mRNA
FIRRA BT 0 R H ER S AP A e
T~ B LR R B RS e B UVB R 1AM R

0 Rk 2R

Bhe ZAFARNLE SN > NE LK we AT R

% TR R 3 b3 70% LK RS UV ¢ & R 3o cnd s
(Bae et al., 2008; Chung, 2003; Ichihashi et al., 2003; Rabe et al., 2006;
Scharffetter-Kochanek et al., 2000) ; MMPs 2 = 22544 0 € B 4e > 52

—,ﬂi‘g\;—:i’ﬁgﬁﬁiii@?’—{fi'-lﬁ,@_‘?]l}bé_i o3 X B A F B IR A
c‘—gjﬁﬁ—g\"‘v\ equol » it B¢ F " Mk E it 3 ek B mﬁg;{:%_l—]—}::

AR e % mie e o st L R IR R I g 0 B0 B A RS

AN

L)

Fodev e'Ef3 > T E A hF gy 2k o R MIEP ERAE FEE

|

UVA pe #5734 S enig B3 1 (Reeve et al., 2005) o fis ¢ A 2 H 7
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A fae h C o &L N E R EER R 39 2 = (Burke, 2007;
Chaqour et al., 1997; Dumas et al., 1996) - §= & 4} ¢ magnolol £
obvatol » % i 2. berberine > % £ ¢ 5 EGCG +~ & % & it 22 & 3§ A

equol % = & ¥ it @ UVB # E e v 4 =080 g %22 X - (Bae
et al., 2008; Choi et al., 2007; Kim and Chung, 2007; Kim et al., 2004b;
Reeve et al., 2005; Tanaka et al., 2007) ° 7 2% % % &2 o1 (Fig. 10) > vherzi 35
PP (10 pgmL)sc g Raas wme R UVB S 5 13 R 0 R
A R o 1T et 2 % R AT w3 UVB i 2 ih 17
R SR BB S A S G AR S RS I o
Ristmre 4 EF)Z 0 HiE B AL T 8se TGE-P 22 » £ R
3ov 4 X UBLBIEE T > 21 UVB %63 @ ch AP-1 8 1 & 2 Ffr o &
T e BB g B0 TGF-B BT RAL iF > ddFst o ¥ A v (7 do 4o

5@ f*f’d‘“ }g,}p 4 A ,g,mﬂ/'u N ?{’fg&:i F,;;J:.» o

44—-_‘)-

I~ et R E B R A e B S UVB {6 MAP kinase

w

[RIEEp- T

X

A% e gt et B e d] UVB #3 $ 2 IL-10 mRNA % %
% MAP kinase /& it (Staniforth et al., 2006) - m MAP kinase /& it &_3&
XA A e - 0 { £ MMPs A2 M4 & F1E o E e

#r#$] MAP Kinase 7% i J& it #74] MMPs 4 I
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vrer 3t JNK ~ ERK 2 p38 % 3 e B i i eni® ¥ o 1 fjf v 5 B~
$=#r4] MAP kinase /& 1t eisc % & 7 % vt ¥ p38 EEEL 1L 7
B drdoc % o Jaipdrd] MAP kinase #ifis - it 7] 2 ¥ (L ki 0 F)
UVB g a® iz & 2 58 iy 3 5724105 0 @ dnf 1 o) B
MELBEed P A TIEET VR T M BB VLR o 3F § E g (b
Edrenis &4 o 4430k 14 2 Frd] MAP kinase ¥ F 2c% o § fik 4 1
G dng B R I prena 4 R £ 4 F OH AP 49
B > BcP AR S I UV SE B A K 6 ¥ it 2c % 4%47 (Sim et al., 2007)
Sesamol *t# 4 F %P HF P LB UV A BT S~ gl F 3T

(Sharma and Kaur, 2006) ° %3k & S >t # %A F L EP A B 7

a

it UV 14 4 & T#_F e3f 5 (Sultana et al., 2007)° Lutein £ 5k i3 <
% 0 F e A UV 50 S B 0% 5 s s e W A o & PR 6t
UV pFo it #& 8 4 F-v 74 B (Philips et al., 2007) - Eicosapentaenoic
acid ** A M2 %A P H > 4L B &k (R 2y L e % (Kim et al,,

2006a) © 1 silymarin i (7w F S > T HFRHE Vi L & Fwie &
UVA {$ #7ig = e0F (L 4f 5 & % L & & (Svobodova et al., 2007) o F]p*
fa B # #r4] MAP Kinases 2 MMP % B/ B & Fig (V7B 1E G B o vert
2% ¥ $r4] MAP Kinases 2. ERK ~JNK % p38 ¥ 4 & T »52_ c-Fos
# 3R INK % p38 R ¥ A4 c-Jun 2 2 3R > c-Fos 2 c-Jun R ¢ & = &
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£ T3 AP-1> @ ererZ X B 7 dr) 2t = f& MAP Kinases #fis
B H ¥ 8258 c-Fos % c-Jun £ 3L > 4] 7 T #55 AP-1 ~ MMPs 2 % |
AR 30 RER e L3 B4 7 4] INK 2 ERK » %t c-Fos -

c-Jun ~ AP-1 2 MMPs £ § #g 22 3r] (£ % - iz # 55 B farheri 55 4o
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Fr4] UVB #1734 e MMP-1, -3 e I8 -
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% id UVB %73 £ MMP-1,-3,-9 & > W E2 #F % [ 7]
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foreskin fibroblast.
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Fig. 8 Cell viability (%) of various dose UVB irradiation on human
foreskin fibroblast. (***, P<0.001)
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Fig. 9 UVB-induced expression of MMP-1, 3, 9, type I procollagen and
MAP kinase. (**, P<0.01; *** P<0.001)

85



uv - % + + -
Coffea arabica 0 0 5 10 25 pg/mL

Type I procollagen —9» - - —— -

MMP-9 — S
MMP_3_» R ——— .

MMP-1 —pp i EE s o =

P-actin —Jm —————

Coffea arabica

2.5 1
N MMP-1

MMP-3
EE MMP-9
Type | procollagen

N
o
1

=
(€]
1

L
o
1

Relative density ( of control)

o
ol
1

0.0
control uv 5 10 25 (pg/mL)

Fig. 10 Effect of Coffea arabica extract on the UVB-induced expression
of MMP-1, 3 and 9 and type I procollagen in human fibroblast.
(*, P<0.05; **, P<0.01; *** P<0.001)

86



uv - g + + +
Coffea arabica 0 0 10 25 pg/mL

th

P-P38 P — e — — —
P38 — P R ——— N —
P-ERK —B— e i i e
ERK -9 - —

—
——

prINK - 5F R T
JNK —P e dll

T —

Coffea arabica

2.5 1
. pINK
A [C—3 pERK
5 207 BN pp38
c
8
B\ o
% * L xex
o 10 7 ] *k
(<5}
=
K
¥ 0.5 -
0.0 - . u N
control uv 5 25 (ng/mL)

Fig. 11 Effect of Coffea arabica extract on the UVB-induced expression
of MAP kinases in human fibroblast. (*, P< 0.05; **, P< 0.01; ***, P<
0.001).
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P<0.05; **, P<0.01).
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Fig. 13 Effect of Michelia alba extract on the UVB-induced expression of
MMP-1, 3, 9 and type I procollagen in human fibroblast. (*, P<0.05; **,
P<0.01; *** P<0.001).
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Fig. 15 The primary skin irritation test of Coffea arabica extract in the
rabbit. (a) Before treating with Coffea arabica extract (b) After applying
to skin with 0.1 g and 0.5 g of Coffea arabica extract (c) After a 24 hour
exposure (d) After a 72 hour exposure.
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Fig. 16 The primary skin irritation test of Michelia alba extract in the
rabbit. (a) Before treating with Michelia alba (b) After applying to skin
with 0.1 g and 0.5 g of Michelia alba extract (c) After a 24 hour exposure
(d) After a 72 hour exposure.
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(a) Before (b) 1 min (¢) 5 min

Fig. 17 The Draize eye test of Coffea arabica extract in the rabbit.

(a) Before (b) 1 min (¢) 5 min

Fig. 18 The Draize eye test of Michelia alba extract in the rabbit.
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Table 1 The inhibition rate of Coffea arabica and Michelia alba extract
on bacterial collagenase by gelatin digestion assay

concentration (ug/mL) Coffea arabica Michelia alba
50 52.7+0.12 45.9 +0.52
100 97.7+0.11 40.0 £ 0.54
500 101.7+0.01 101.2 +£0.03
1000 100.1 +£0.03 97.6 £ 0.35

Table 2 The inhibition rate of Coffea arabica, Michelia alba and Morinda
citrifolia extract and their hydrolysates on bacterial collagenase by gelatin
digestion assay

Plant

Coffea arabica Michelia alba  Morinda citrifolia
sample
extract 100.0 £ 0.05 100.1 £0.03 74.3 +1.04
H1 99.5 +0.06 99.3+0.13 2.7+2.11
H2 96.7 + 0.08 99.1 £0.14 69.9+1.26
H3 97.1 £0.07 99.2 +£0.12 60.5+17.80
H4 95.1 +£0.23 93.7+£0.40 -3.3+£0.97

Hydrolysate 1: 1.2 N, 30 min; hydrolysate 2: 1.2 N, 60 min; hydrolysate 3:
2.4 N, 30min; hydrolysate 4: 2.4 N, 60min

Table 3 The inhibition rate of Coffea arabica extract and its hydrolysates
on bacterial collagenase using fluorometric assay

concentration Coffea arabica
(ng/mL) extract H1 H2 H3 H4
10 84.6+1.46 41.8+5.19 592+1.26 49.1+6.00 12.7+4.81
50 925+0.11 67.8+1.13 78.4+2.20 743+5.83 42.4+4.78

100 98.9+0.51 89.2+£0.74 90.3+3.50 92.9+£0.15 67.9+1.28
500 100.3+0.05 954+1.28 97.3+0.36 96.6 +0.50 95.6+2.18
Hydrolysate 1: 1.2 N, 30 min; hydrolysate 2: 1.2 N, 60 min; hydrolysate 3:

2.4 N, 30min; hydrolysate 4: 2.4 N, 60min
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Table 4 The inhibition rate of Michelia alba extract on bacterial
collagenase using fluorometric assay

concentration Michelia alba
(hg/mnL) extract Hl1 H2 H3 H4
10 92.7+0.72 33.6+1.46 36.2+16.7 49.1+5.95 47.1 +£2.00
50 948+0.53 55.6+0.79 68.1+2.23 743+5.83 68.9+0.81
100 999+040 82.3+£0.23 91.0+0.90 92.9+0.15 83.1+1.86
500 100.1 £0.37  96.0+0.08 99.0+0.07 96.6 +0.47 98.7+1.14

Table 5 The inhibition rate of Michelia alba extract and its hydrolysates
on porcine elastase

, Michelia alba
concentration (pg/mL)
extract H1 H2 H3 H4
50 172+0.7 155+14 78+£6.7 99+3.0 6.4+1.5
100 174+05 162£0.0 84=+£22 64+38 7.4+0.8
500 17004 150£0.2 6.6+0.9 10.5+0.2 114+0.2
1000 293+£03 15.0+0.1 248102 12.7+0.5 12.4+0.1

Table 6 The scores of primary skin irritation test of Coffea arabica extract
at low dose (0.1 g) in the rabbit

Rat

1 2 3 4 Mean+ SD
Time (h) intact abraded intact abraded intact abraded intact abraded intact abraded
24 0 2 0 0 0 3 0 0 0.00+0.00 1.25+1.30

48 0 0 0 0 0 1 0 0 0.00+0.00 0.25+0.43
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Table 7 The scores of primary skin irritation test of Coffea arabica extract
at high dose (0.5 g) in the rabbit

Rat

1 2 3 4 Mean+ SD
Time (h) intact abraded intact abraded intact abraded intact abraded intact abraded
24 0 3 0 0 0 5 0 0 0.00+0.00 2.00+2.12
48 0 1 0 0 0 1 0 0 0.00+0.00 0.50+0.50

Table 8 The scores of primary skin irritation test of Michelia alba extract
at low dose (0.1 g) in the rabbit

Rat

1 2 3 4 Meant SD
Time (h) intact abraded intact abraded intact abraded intact abraded intact abraded
24 0 0 0 0 0 0 0 0 0.00+0.00 0.00=+0.00
48 0 0 0 0 0 0 0 0 0.00+0.00 0.00=+0.00

Table 9 The scores of primary skin irritation test of Michelia alba extract
at high dose (0.5 g) in the rabbit

Rat 1 2 3 4 Mean+ SD
Time (h) intact abraded intact abraded intact abraded intact abraded intact abraded
24 0 0 0 1 0 1 0 0 0.00 £0.00 0.50+0.50
48 0 0 0 1 0 0 0 1 0.00 £0.00 0.50+0.50
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Table 10 The scores of Draize eye test of Coffea arabica

Rat
Time (h) 1 2 3 Mean+ SD
1 0 0 0 0.00 £ 0.00
24 0 0 0 0.00 £ 0.00
48 0 0 0 0.00 £ 0.00
72 0 0 0 0.00+0.00
Table 11 The scores of Draize eye test of Michelia alba
Rat
Time (h) 1 2 3 4 Mean+ SD
1 0 0 0 0 0.00+0.00
24 0 0 0 0 0.00+0.00
48 0 0 0 0 0.00+0.00
72 0 0 0 0 0.00+0.00
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"+4%— Draize evaluation of dermal reactions

SKIN REACTIONS SCORE

Erythema and Eschar Formation (Most severely affected area graded):
No erythema

Very slight erythema (barely perceptible)

Well-defined erythema

Moderate to severe erythema

Severe erythema (beet redness) to slight

eschar formation (injuries in depth) 4

W N = O

NOTE: Test sites assigned a “4” score for erythema require further description as to the extent of tissue injury.

Edema Formation (Most severely affected area graded):

No edema 0
Very slight edema (barely perceptible) 1
Slight edema

(edges of area well defined by definite raising) 2

Moderate edema

(rasing approximately 1 millimeter) 3
Severe edema

(raised more than 1 mm and extending beyond the area of exposure) 4
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"+4% = Draize’s scale of weighted scores for grading the severity of ocular lesions

Assessment Score

Cornea
A. Opacity—Degree of density (most dense area taken for reading)
Scattered or diffuse area; details of iris clearly visible
Easily discernible translucent areas; details of iris slightly obscured
Opalescent areas; no details of iris visible, size of pupil barely discernible
Opaque; iris invisible
B. Area of cornea involved
One quarter (or less) but not zero
Greater than one quarter, less than one half
Greater than one half, less than three quarters
Greater than three quarters, up to whole area

AW N =

B W N —

Score= A x B x 5 (range, 0 to 80)

Iris
A. Values
Folds above normal, congestion, swelling, and/or circumcorneal injection; iris still reacting to light 1
(sluggish reaction is positive)
No reaction to light, hemorrhage, and/or gross destruction 2
Score= A x 5 (range, 0 to 10)
Conjunctivae

A. Redness of palpebral conjunctivae
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Vessels definitely injected above normal 1

More diffuse, deeper crimson red; individual vessels not easily discernible 2

Diffuse beefy red 3
B. Chemosis

Any swelling above normal (includes nictitating membrane) |

Obvious swelling with partial eversion of the lids 2

Swelling with lids about half closed 3

Swelling with lids about half closed to completely closed 4
C. Discharge

Any amount different from normal 1

Discharge with moistening of the lids and hairs just adjacent to the lids 2

Discharge with moistening of the lids and considerable area around the eye 3

Score (A + B+ C) x 2 (range, 0to 20)
Total score = Sum of all scores obtained for the cornea, iris, and conjunctivae.
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"t4%= The Score system of skin irritation

Evaluation of Primary irritation index (PII)

Score Evaluation
0 Nonirritation
0.04~0.99 Irritation barely perceptible
1.00~1.99 Slight irritation
2.00~2.99 Mild irritation
3.00~5.99 Moderate irritation
6~8 Severe irritation

"t4F2 Draize-Test: The Score system of Eye irritation

Score Assessment
0 Nonirritation
0.1~15.0 Minimal irritation
15.0~25.0 Mild irritation
25.0~50.0 Moderate irritation
50.0~80.0 Severe irritation
80.0~110 Extreme irritation
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