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bR LERTERAAGY S EGLHEMA  BEMA S

St

EIWITH LT FEIh o LA EZRY A B ARG TME 2
B AT P RPIHEILE LR FE R RSB A S B oo
r2EF 2 F & 8RR ks & 0 & 4% Catechin ~ EGCG ~ Quercetin ~
Myricetin % » 4 B]i8 (7 £ T84 L e % 2. 32 > 3 2 ¢ 7 DPPH~NO /‘j'a““,/fﬁﬁ o
% 577 H kR £ 100 uM P 0 %% DPPH & 4 55492 80 % & - § 1 § i
i 4 R0 Myricetin ek Bt + S B 3 pRREATIRAL 4 0 Bl A kBB

I HESPET Y gEE A o

S T
BT ST B A IR A A B0 R R K BB G S R feen 2
kiER pd REde hik L Empd RBERITSF 4B 20 B E e

BB L (1) PRI AR R ()F MRS T AR il ()
Bd APEREPZ T AP RMEILE B R > AW aETT E Fha 5&%5
dmve Pl g Bk R (Bl4eivitaminE~ C> carotenoids -~ folate~ GSH §v
zinc) ™M % 'w¥e ching i ¥ % s (B4 glutathion reductase ~ SOD -~
catalase fr glutathione peroxidase) - %15 GSH# o f o A{cH s jE M5 4
# F it GSSG o @ F GSSG € fElmrE AR A5 Ar0u s e O [GSSG]: [GSH] e
SR GREE: STE I S L

PR E tanTih e 7 A4 i F 1 ~isoprostanes~ diene conjugates
oz Gy BOZ f3 0 2 4 (%] 4 malonaldehyde -~ ethane - pentane Fr
4-hydroxynonenal) o izt & 4# ¥ > malonaldehyde &pF# 4 * X § iv%; FiE
FTRadhang e L0 R EEF ATAF DR TF o A3a T F KR
TFEFY AL P B0 TN LA Al 4 1R Fov ek R RELA A errl
Flee 9 v TR ARE fLe AR LY FRRS 5o R P o f 1
Berg A (bldo— §F 12§ 2385 LA ) #5hh DNA dk L5 LA F o Glde



8-hydroxydeoxyquanosine ~ 5-OH cytosine~ 8-0OHadenine -~8-OHquinine '
% thymine glycol @ Al g * k3= DNA dkfhend “ F - £ &0
H_ i ¢ 8-hydroxydeoxyguanosine = 4 A #fodsde 1> ¥ ik g * b
Bkt FHODNARAF CF R-Y - 26 pd ADRDERC KT
FI* L5 p RSP TR D DO e PRI AR 8
oA p et b U] e Bz o BRI e (s o A

M iAo  DPPH 2 NO 7% 52 i+ o

ER S RS I
L —F 5 RRSRIT
[~ @& e ¥
SNP &% 1% /% /7% (Stock solution):
HALE B SNP 45 % 7 % ddH20 3 B ¥ k& 5 100mM> 4 %15 & 73 3520
sRFh o TR BTk MR iR
I~ Rl 2 > 2
a.th % FikR2 % 5> 1.5ml eppendorf # » & B354 » 5mM SNP 3%
(Sample solution) » ¥ ¢t B~— i 7 eppendorf 4c » 5mMSNP ;3 ;% (Positive
control) » ¥ ** %8 » A& 2.5 /] B3 4 B % kR &9 eppendorf P~k T_E -
FitE 2 kR -
b. & i % 5B~ 50ul 4 » 96 well ELISA reader plate ¥ > £ 4r » 50ulGriess
reagent > R{s B 3T F R 10 2 45 -

c.f1* ELISAreader ;& & 540nm i ;p]w sk & gt = 2 4 & P]2_NO2-(NO ¢ %

Nitric Oxide Scavenging Percentage(%)

=((Positive control Abs-Sample solution Abs)/Positive control Abs)*100%



2. '}%“,% 1,1-= ¥ zA-2-=+vk & ¥ L @ (1,1-diphenyl-2-picryl hydrazyl, DPPH) p ¢

A e

I ~ 3#7#| epe ¥ (stock solution preparation )
DPPH ¢ i3
AF=g £ DPPH W 2330 [R5 R 2 B ¥ kR 5 20mg/l » /4 & %5 o

I~ e =% e

a3~ 375uL 2. # ik A 2 ¢ FEiA iR 0 A Bl4e ~ fe 47 2. 20mg/ml DPPH ¢

ARAie TSOUL » BiR% 4 iR £33 > F s 0-30 4 4d o

b.rtA X kR & SITnm kKT ol X @ o (DPPH A d #iF%
it %=[ (Fdle 51 7nm Tk B A S17Tnm Tk E) /i

# 4 517nm T % @] x 100)

3. pRU=phfF i e (B 2 (Assay of Tyrosinase Inhibitory Activity )
I ~ :#&| empe B (stock solution preparation )
a. prRI=pi ¥ 7% % (Tyrosine Buffer Solution) :
A 0.5 5t ek (L-Tyrosine) » 4c » pfL ¥ 573 R (PBS) 2 & 1 100 £ = >
BMESHEFE 3044 0 Pt iR
b. f&=psfis K% % (Tyrosinase Solution):
#-fie vt fF (Tyrosinase, 3216 unit/mg) 73 3% % 7% 3 B % k& 5 2mg/ml »
A ISR F 20 skdh 0 R R YR R RS v mFER B .
IT~ Rl 2 2 0
a. B~ 100pl F Rl & 4 ~ 900ul fith=fE 73 5% (B)2 Spl fai=ptfs(E) » ¥ ¢ B
1000p] parsepa s e (B)IF tR4e » Syl pixpafs(E)g f» 2 v R E UL Z
1000pl pri=pe3 % (B)g & w20 $RE R EL S E » 37
{28 9 %K ip 44 (water bath)® 1 /] ¥ o

b.# B4 5P~ 100ul 4c & 96 well ELISA reader plate » 4] * ELISA reader i



£ 450nm ek iE » X (T = o

C. i VR B U A ) 5

d F 5% &% 7Rl B> BYE > StB+E » S+B e Abs & ¥ % T A o503t
DE S SIES

Tyrosinase inhibition(%)=((BE-B)-(SBE-SB)/(BE-B))*100%

4

F P4 * Griess reaction K#E3 - ¥ it % iﬁ’-“,’f it 4 0 — % i ¥ (nitric oxide)
g 4 > IS SNP 2% F 25 Tl fh(nitrite)sn k44 - &P P kT - 3 1
¥ “,% »z % myricetin>quercetin - EGCG>Catechin - myricetin & 7 $& it eh— § it
FiEr R BT S AMOMEFER-FF pd AR oA
i AA LT fhed BT ARG EF AR P A Rehyigir

q*—,gq); %gg’y‘ E’ij“,ngglj“‘ ’__L’}’l\' ‘mmﬁ‘ﬁ}#)‘-}{ 313 'Hjmﬁﬂ,t )

e

&k
&
W
\FF'

i
0.

PR F gl LT &0 0 Aaifrk g de L 0 0 241% DPPH

fid g ekek KRR B a4 il o 474 4y 0L DPPH o e o 7 51 A2 58 4 7

DPPH. + (AH)n—DPPH-H + (A.)n
54 (% ¢)

F7 om0 DPPH e kg » B St Essgit S anigdp? - ik 4 R
+ X% DPPH p d 2 Flpfesgit &4 ¢ ﬁji?%@]a‘%\i?ﬁ%“fﬁjﬁﬁ g o X HF
T LS AR 3-5-2 % 2B~ Bk 3277 catechol £ Bl (o-dihydroxyl)
1C%ﬁl&%@?&moﬁy%’gﬁﬁDWHé#%m%%oiﬁﬁﬁﬁﬁ
DPPH;%K,%%M X 3 e aBAESE AR LER iuf,-‘gy}m}g,r]
% > myricetin fdr AL %efips ~ DPPH ~ NO 7% = 5 0 355 2 45 ek &7
TEFAB D 2 mEORFEL LS o



Scavenging effect
of DPPH free

radical production

Compounds
(100 M)

Scavenging effect Inhibitory effect of

of nitric oxide tyrosinase activity

Flavanol compounds

97.99+0.23 29.53+1.29 N
Catechin o .
94 Q 93.86:£3.66 33.5744.93 9.46+1.41
EGCG T
Flavonol compounds
96.44+0.00 18.57+1.83 28.49+6.03
Quercetin o0
85.13+£5.94 37.92+4.78 51.07+3.42
Myricetin
Other compounds
Curcumin
Mm 87.55+3.43 17.68+1.88 62.54+2.21
Oha &
O -Tocopherol
m 95.96+2.06 4.37+0 5.59+0.79
" R,.R,nk.-t'u.xhw
HO-EI:HZ
NG
He /c 82.22+18.29 12.46+1.56 9.63+4.88
. PN
Ascorbic acid OH OH

N, no effect up to a concentration of 100puM.

*The value = SE obtained from three separate experiments are shown.
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FpE Y TR FTA A s R TS AR 0 R R S
FIFEP N FEENMAF - IAHEF TR R T BoAPRL EREY o8
196 R E 0 4 B 200 ml HIFIEFA(Z 7 25ml B A A) ~ 1oml g (7
ILOmlaA)~F3382.2ml 2 963 L4 (77 0.22 ml 2% 44)
38 4.8ml 2 483 (75 0.48 ml 32 & A)P 1 200 rpm #iE B
BRIBAI X RBRFURFABEEIERAEF 8RR LT 77 12
F o ‘%%\ Al 250 ml MBI T L B AT REY » HI - BRI HE
%xﬁpé]ﬁ%;*ﬁé“,’% R RN "p{ﬁi{ g4 o HY T HREPFALD
ml s g 2 A8 3 At A AL EE N Kk o ¥ - 2 g > G 96 I L s iE
SERERAORREY PIEHIE Y s R R A8 I A
FEERAFE > FTRPFEIEE Y Bmaisk o

F
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w

et R Bk b4 ;f;:{;ﬁ,y}:’ ,ﬁ Al 5 - BE o;i'vgig\,%;éﬁq
SEEES T C AR SRR RNV SR L R

G- R AR E R[] A0 = 2 T A
—+7f*ﬁ;}?ﬂ,g F;}’i‘;;km}’%? I% lgl 2 3 o I'_]LL » 3 l\ ]“34 “’ ?J%‘ %l%’ﬁ"
%fr E S r—ry/{:l{ 4 ;ll'ﬂ - ”k Ilq ﬂ;]-‘g ;ll-ﬂ[ :| °

GERT a2 e B

F
R v B F AP I ANBASGEOIL Ta 3 0 GERF AR ED
BT R TR A P B R F)E 2 - o & IMA s o =% ,Lfé,]ug,_;f;a i3

(e 38 L ed ﬁ SR kA oG ALY R A H I BT L A%
FLP B R R T AT E nd P B 4T o HT i e S AR BE AR iR
s o B AR TR HGEF A B c A AERY s AFT I &
BOERHFUSE )2 A4 (BRITE )4 LR & S4B AE F 7 5 1 4o
B A 2 A4 R A FEFAPERFIEET A 2 F R 2 e

o S LU S TEIEAN L A= S UV q “i"lpf terland oo FHd fRETA B keh

e P b 7 dE ¢ R 7 R dR F B OAUR Ki}l]pf BEFAPRFEELSYT RIER
EFIEAR S I F T U A o A o B2 R F B BB LA o d e
3B > @E X EB 43§ E(D0 value) ~ R & PR (Mixing time) ~ B LR
4 (Shearing stress) & |2 :x % » & a P HFE R £ Diicd #ﬂiéf: Ea
WA a4 [5] e Flt > AP ER Y TRt FTL A gund F TG R
Froooed FAR S T B 06 RO 0 4 B R IAEFT s Be g~ 96 3L
745 3 48 3\ fichE )45 o ﬁf’i—‘g% s TP L R P FE e A o B AT E IR
AR AR R TS GERAF R T RMEEIEE D Fmaig sk o
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3.1 H#
KRERTE 5 ARE PR REREH N R E AaE
HE o Lbmldgsd ~EFH TR LAREBFF3E 2.2 ml 2 963
ML S E R 4.8 ml 2 483 HE A S R~ g
P10 ml & FAHE o
Bk W6 %pE* F B 2 0.05%SDS~ & Fk ~ i ~Al plate (per liter:
Sodium caseinate 2.0g/ Sodium propionate 4.(0g/ Asparagine
0.1g/ K:HPOs 0. 5g/ MgS0: 0.1g/ FeS0: Img/ Nalidixic acid 20mg
/ Cycloheximide 50mg/ Agar 15g/ pH7.2) ~ GYM medium (per liter:
Glucose 4. 0g/ Yeast extract 4. 0g/ Malt extract 10. 0g/ pH7.2) °
3.2 2 ERA G
R lc B 2 ANER S aREEI LR T 23 ar 2 iﬁ KRR
Lomldgegd » FwFHFT?EET - HIMERSG - LHEBE S LA NS
LRk A2 2 e EFATE AL s g Rl kR PE B £
bfths  HFEPHLZIB3EL? 1T -
Fraofk SRFEA RSV RIZHHR I EREBE 1.0 nl 96 %
ﬁ?— EBr 2 0.05%nSDS ¢ > BN R A0C R B R HI353 Rix- | o
TEJE R N2 HR S FE oA 41 SRR R RIS > Bt /%‘u ”%Pﬂ k-
FUFR 107, 107 2 BB~ R 2 4% 100 ul % &~ 4238 % A (Al plate)
PR ERT A FFERES
3.3 B EE A E
FI* REFDT {224 RN BE - FE AR 2.0 ml
CYM#p A ADIOml sy " ERZRRATRABBEA 2 o
BERBARAERSDICRABARS B 22 - DEFHERMALI ZF 25
ml GYM 2 p¥32 & A 250 ml g5~ 77 1.5 ml GYM# a2 & A7 15 ml
g ~ 77 0.22 ml GYM#pE £ AH 963 e Lsl4 2 25 0.48 ml GYM %
Fess & e d8 it it 74 ¢ > 2 200 rpm BRI F R BRT R AT X > BFEF
2 F A ARG
344 F 4 AP
HERBARIPORFABEEIEAZEISHARERL IR 45T
fak (0. 75 %agar) P R £323 15 77 %¥Ei—§vﬁﬁ+‘ Rk EED(LLD
%agar)iE A r ¢ 0 ENEF L 0 AEFHRT  RFT - A3
2.3 3P T B e BRI B PR uﬁ\ﬁpﬂa’? FOERISE N 1ty
EHF2 7 *ér?f’“l‘%ﬁ%rﬂﬂ"% FIEPRlEs A m ¢ o det BT S BFRR AT B
?,F;i%%”Tf BRI PR R ARG PEEA P ’ﬁ»w#’k”?y
TEHE S THRER A BN ITCERR A ERER A Y LT EPE



(clear zoom)@) = » ¥ gk & @ § )X P B RERGBE - FEERRHE o
A A P B ] t“ﬁm P& :ﬁ";q °

5L
L B = 5

4.1 4 B pRe g

30 0kp Y SapdRAE AR v:mm;q;% * e 3y 4 2k (actinomycete
isolation agar » Al agar) [6] - A #fB~tke® B 23R &Y > A7 AN 100 Atk B 5 7
A AZE 1000 Rtk o H P T OUF R v IE a R RL TR E P R L F TG BT R
FOo T AR NE S arTAE e St BERR Y RAR T DA R A AT ARA 2 o
g CHAORAL L o A RPEAL DR Fl: ARHRAEF IO HRITAF - 2 T Al
A A PLNEEBIERSEY PE 16 B RREARITL ALEFHRT o

2o L ERARABFBNEENL G ARFABFERETEFRL R OLPOCRF AR R

BE F® (250ml gL (15 ml 3 (96 7 picid |48 3¢ il
e N E e A 7|4z 714z

No. 2 + + - 3

No. 14 +++ + - £

No. 28 +++ + + it

No. 29 +++ + + +

No. 31 t - - il

No. 73 t + L i

No. 90 t - - n

TSP EEE A ] mme
+r T EL R ] mn e

SRR EE SRR LB

4.2 8 GETRE FEs E 2 42l F 24 2 R
WMo g2 06 A BCHEN A by RRAEMRE > LA X ARl 24 A
FER A Sk dod - 0T o BAlY 250 Ml BBAALT S WS A DR KL ST
2SS A R B AT S AL L R i 8 2 P MR R
FHGE PR 4 o T b o I 15ml e F 2 48T LS R A N - AT B0 T o
GG nlt 96 AL T F R A R e RIEHETIH Y g R e
F L b e S E TIOFIAECR 2 250 Ml L E D A TR R R £ G

&1]

B2 APHFEDFES > dod o orw o B9 o A5 ml e 2 48 3L AR 1 L5 R 6 E
AF B A HEEFELEFHETEDT0% L o Ra g * 6L R T FREETREF
g, H PP EF TR D2 A o



250 ml k33 (15 ml 3 |96 34 pctL |48 31 it
L " '-Fr §|Jf’§_? 5IJ‘_?§
mEE | 100.0 % T1.4 % | 28.5 % | 71.4 %

a: AREHEE B FES S H R d D eDE TR EC R o 1 250 ml pLIg AT e A 8 P PR o

d bk % T R > 2 250 Ml B AT S AR A 0 PR B GTRE TS 4o § B
MEPFFEFRF VR S ML 4 3 - NS P Pu L FTk R 14°28 2 29 ¥ = REE )
WAt 250 Ml I HATIT S F R A UER T E AR FRFCE R o b o d k3w
AETTREA LAY 2 F o Tl 250 ml LR R T M R ehd § T 5 (kla
value) » » FIMH P AL R o A B A s IR BAS A X o RA > BB R T E
PR HAT S 0BT AL d R AR B @ S RER A WP ER & ik
252 AR Z RS 4 e

LS

AL R A8 AL L G ER A R T B 2 B E
FAC EP A RE AT B T I RS

CRIE G RS A SRR A K
@ E 2 TR T
LA G ML T R AT 48 S MBI A e L AR ER £ 0 E T 96

% & 3*4relisa reader = micro plate reader T 74 i PIFEE X E§

AR RBEET LS BERER ARG AR ER 2 GET 0 BRI ER AHE FR

P2 A AT o
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AEGEFF Rk FHFEERPE ALY X E Y ARG
> #hd TEAC # DPPH #p d RKiplsi#smi #4ng il 4 326
WA P H 6 2o B NA R a4 B3 (IC 50 = 4.60 ppm)(s
Trolox »c%4pin) > ¥ ob o § F2 2 FARIVA ~ P F § 27 FFARIVA
20 AR 4 d LCE 2 ¢ RipiR3nA s § 7 4 fg 1onk o

AFEE-EFRIF - BLARADF R ARGFFF A FA L L5 T AR
By oV ANEF AR E > 2 F ALY Agugg,A,?,ggxi%;%a 4 5N
g T A AR BRI 3 S AL A G UL LR E o i A A
e RiEAE L S P A EEE RIS LR e PR ER- K AT
IRGIES 7 N B PR BN B 3 & AR N L)
BEFIA A Rmeipdt FlZ R spe HF @R G- igH Y X Z B MHdp
FAB AGEYRT RorMa -

PR E L oRfEE N gur EoH 0 e driEfrisiE s b £ R B
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f& 91
Y
2o
TR bR RN 0 i R ERA T
RfiF s 2 pAF S B F F AL 2N P fh(Free radlcal)q*a
B g d :Uar] o FRm B ARV FF CEER T Y foflip ikt S ARG T hp o
R BAEFESH G AR p PR MEER RS ARG L 0 I
FERHE KA AREPT PSS BB Vi o RgELSA B
EREE LA A ATRA G Rahp o

FLE LIRSS E S A S A d WFSLF L :’k’l ef ¥ €
T s s Fpt o AT ARY FERELIRAL FLFdAnA &
FRpooadipd At 2P ¥ E AP A AEF T (Astragali Radix) ~ 9 1
(Lycium Chinese Mill)~ i# 5 & (Polygoni Multiflori Radix) ~ 4+ #* (Eucommiae Cortex)
Eefosd ¥ &, {2 p%}h%fiﬂ “BeE > FBHR LA L - L4 TEAC 2
Z DPPH 22 % VP32 H A 42 BiAR 2 A > FtHFd L 4 o
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.TEAC?%"#E"’Lgé%:;L_\ﬁf%’!*}gv, 5

BEEH

g%*,a ESNUANESE W S
A ¥ (AM) ~ % (LC) ~ P F & (PM)2 # # (EU) % = foo £ ¢
E}T"i}:;g » A w B 12T % ¢ opg(Ethanol) e Fuie R 5B kSRS £ A
i ¢ z(Hexane) ~ ¢ p%(Ethanol) ~ = f%(Butanol) % -k (Water) % = & 7
A dhin Al = & B3 iR JRHFE R AR B B bR AMH
AME ~ AMB - AMW ~ LCH ~ LCE ~ LCB ~ LCW ~ PMH ~ PME ~ PMB -
PMW -~ EUH ~ EUE ~ EUB 2 EUW % -+ = 384 = 4 o
L AR TR =
*  Azino-bis
(3-ethylbenzthiaoline)-6-sulfonic acid (# & ABTS) % LA o T
W% i pE# (Peroxidase)> s 2 ¥ K - | P> E AR T2 F% ¢ (ABTS
pdApEd e rdng it X EZI BN 00k gt 2451808 OD 734 nm
ok E o 7 Trolox(Pkiathiad 2 Erd 3 iv4ng (b ap 4 2 1h i o
DPPH ;4§ 1 :#% : DPPH 5 — 65 fij 5 2 +ip d fA= 2 4
1 #* 2,2-Diphenyl-1-picryl hydrazyl i* & 4= &2 g% ® sv p (742 2 22
zZpd Ao FRERES F > e rdipd A A8 J1* ELISA 2 ;é
OD540nm Hwkig » RIRRH g itac 4 o
i pRR R
ApRrfEe TEAFRB TN A BERE 7 kR 2 DMSO 3%
oo s u % TEAC 2 2 DPPH 2Rl g o 4 » & £4 TEAC /2
2. IC50 2. kR o H &% 4™ £ #r7 !

|
%



2(-) * ¥(AM) ~ 4 (LC) ~ o5 & (PM)2 £ @ (EU)2 4§ 1 ¢

Sample TEAC TEAC TEAC DPPH DPPH
100ppm 50ppm IC50 100ppm 50ppm

EUH 6.34 % - - 5.07 % 291 %
EUE 94.77 % 88.64 % | 27.04 ppm 46.35 % 30.55 %
EUB 60.09 % 59.07 % 67.63 ppm 19.22 % 7.82%
EUW 12.91 % - - 2.31% 529 %

LCH X - - X X
LCE 87.57% 81.78 % 32.30 ppm 28.61 % 14.31 %
LCB 69.26 % 61.04 % 75.9 ppm 22.28 % 17.73 %
LCW 26.56 % - - 4.99 % 3.65%
PMH 5.34 % - - 4.62 % 1.64 %
PME 98.95 % 99.90 % 4.60 ppm 89.72 % 87.33 %
1C50:11.20ppm
Trolox
1C50:8.0 ppm
PMB 99.57 % 99.16 % 25.07 ppm 55.37 % 33.61 %
PMW 55.43 % 56.29 % - 21.83 % 11.92 %
AMH 1.23% - - 2.16 % 573 %
AME 96.53 % 95.52 % 20.62 ppm 34.13 % 24.88 %
AMB 58.04 % 52.76 % - 8.79 % 2.16 %
AMW 14.50 % - - 6.48 % X

Trolox* 10 ppm S ppm 5.56 ppm 10 ppm S ppm
61~69% 51~54% 73.97% 46.35%

EE S R SN -
2.“°X7FPlRE G B E -

LA E R

F o o DPPH = 54 2 @ v PME(P 5 § 2 fiRis f3= 4 )k 5 7 72(IC 50
=11.20 ppm) » ¥ -kA a4 % E(Trolox)(IC50 =8.0ppm) £ 7 5 ; H s h ¥ %
Foem TEAC 2 2% &7 ' F 2 PME »t% & i (IC 50 = 4.60 ppm > Trolox IC 50
=556 ppm) > ¥ ¢t > AME~PMB -~ EUE ~LCE » 3 7 45k | 7 ik - i
FHRpLS AT T B EmT F4F 4 23 S8 B e % B TEAC
ZE DPPH 29mpldg it # 2 - RORF T Epd A g7 itk d
WA AT R LRI IR T F A - FFAd AR d K8
FARAGE TR p AR AR et pd A AR A B
RPN g o 3F ¥ kR Wy P AR AATERBEIRRES I UTRKRE
A iy b4 2 8% R AR %Y Rkt A48 Liposome i



v -3 Vg CARMSEFRERBIL)EF R LA A 3ERRIERE VP MEEL T R
g A R EE S .
L 3AE
-~ P WAL F B
EREEE AN F1 s ENET AR RS SRR
BEEAR o ATERRETI > Fig 0 A B[P- 273310 oA e AR
IR 2 X Rk R AR B % TR R TEA K B
TeFE B33 PR~ 2R R, -
R 0 TR IR =
1. TEAC iz :
(1). B 2, 2-azinobis(3-ethylbenz-thiazoline)-6-sulfonic acid( & &
ABTS)0.0054 5. 4r » 10 * = 2_ ZAg-k - e ¥ 5 1000 uM k& -
(2). pe & H,0,500 uM k& 10 ml - (30 % H,0, 0.06 ml + 9.94 mL H,O
—50mM ; £ 2 0.1 ml 2. H,0,50 mM + 9.9 ml H,0—500 uM) -
(3). Peroxidase 44 unit/ml (sigma P-6782 - 1310 unit/ml) : 2~ 0.0025g + 12.4
ml Z45-K fed = 264 unit/ml — £ B~ 2 ml 2. 264 unit/ml + 10 ml Z 45 -k
—44 unit/ml -
(4). 250 ul 2. ABTS(1000 uM) + 1.5 ml H,O + 250 ul 2. H,0, (500 pum)
+ 250 ul 2. Peroxidase(44 unit/ml)» & £ s Az F B 1| F(F BisER
R F8)-
(5). 4 » * Fk R 2 (Fipld 250 ul(DMSO i37%) > & i 10 » 45 > 12 4 %
kA 2Hp OD 734 nm z vk & » ¥ 12 Troxlox (Fi&# & s » £ H IC 50
24y L2 kR -
2. DPPH ;% :
(1). pe ¥ 20mg/l )k & 2. DPPH ¢ 83 7% > 4 & %15 o
(2). % kR 2 &FPRF 375 ul 22 DMSO 2 :7% » & B4 » 308452 20
mg/I DPPH ¢ fz3 7% 750 ul » jR £353 > # % 30 #4518 > A kLR
] OD 517 nm 2w % {& » 12 Troxlox iFf&8& & & » £H IC 50 2 <3
P2 kR
Bfrhs FRppg £2 g7 mgp L#o TP {3 T ER
e o
$4 %
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1455.
2. G. C.Yen,P.D. Duh, H. L. Tsai, S. L. Huang, Biosci. Biotechnol. Biochem., 2003,
67, 1215.
3. W.J. Yen, L. W. Chang, C. P. Lee, P. D. Duh, J. Am. Oil. Chem. Soc. 2002, 79,
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R EARLEd A FRFTES > - i p ARESHP XD
(intrinsic senescence) » p* % R 2 4 Ekihd A FArp o ¥ - AR Lo Ak

it (extrinsic senescence) > d F IR B F]F i 2 0 GldoHE ke ? Kb ey p kL

~

BRI A ST B R T AL ST L o L F BT AR £ F)
% % A K & B !¢ (epidermal keratinocytes) 2 E A K& & & * !w #z (dermal
fibroblasts) 3 2 &% > i = A4 F P Z A K (dermis) w2 b JL B s A 3 A
(macromolecular components of the extracellular matrix) [ & & " = ¢
(collagens) ~ 38 44 % (elastins) ~ *+ f& (proteoglycans) ~ § % #& *=<p% (glycosaminoglycans;
hyaluronan %+ ¢t #8) 2 5414 3=v (structural glycoproteins)]sfec % - & @ F 3
A iR S B R T T SRR IR RN KR A (1,2, 3,
4,5,6)° %R Fv EA A K E AR wre b B (extracellular matrix)ehi & < 4
F AR (I T70%) 0 H A&t g £ AR fETE Bt kR4 > H Y

type (85%) ~ type (15%)£ type (5%)% h d-v RIEE A K lmre LR 4 &

F’_*

R R B (6) 5 AT F E 6 0s] e B b TR )5 (b)4e ¢ UV irradiation £ 44 °F)

R B R dmre o LFTR e £ B A& $-¢ BF (matrix metalloproteinases ;

MMP) & {44 KEF B 4r » Bl BAT T 5 enA 7 & b Bod frera s 4o g 2 3

AR e ?Lg;ﬁp\ DL s R AR SN - A F AR A alﬁﬁéﬁzﬁf&%;{;g

=

¥ VIR %(1,2,3,4,5,7,8)c # ¢ AF £ 39 f5-1 [matrix metalloproteinase-1



(MMP-1) » & - A& 4+ Rig M p 27 (232 P fs (Zn*"-dependent endopeptidase) ;
< H - fAFF g R -9 e (interstitial collagenase) » ¥ M ER AL K B AL K g
CRFPN R R0 ARA A RSB A F R PR 9 F £ (high molecular
weight collagen fragments) » @ & & § & /§ 3¢ f#-2 [matrix metalloproteinase-2
(MMP-2) » & - fap " s A (gelatinase A)]™ 2 A B & J§ ¥+ F#-9 [matrix
metalloproteinase-9 (MMP-9) » ¥ - f& @ % fis B (gelatinase B)] > &= A5 £
Fo fEL R g A3 R R0 FEE- BRI L RO, 10, 11); ¥ -
GHoild BRI RATER Y BF-1AH R0 A S g o+ ROBR
N BT AR R e R A IATY R B g A g5l g L
RN R B At oA K (12) o T X A R et h AR o AF £ Y
fr-l ehded 2 A4 MEE- BAK XM Pipih s § 28 type -~ type
2 otype WREv LB A A M AFR i Re LA IV - BRPAFE
A EFE TS 5 Fpt > B R R F-v (procollagen)iT & = 4p B £ heat shock

protein 47 (Hsp47) (13,14, 15) > v #“7%f s mRNA (h& E 2 Fv FE » m L2 4




¥ - %% 0 & EEpLYUEE (myo-inositol-1,2,3,4,5,6-hexakisphosphate, inositol

hexaphosphate, IPg) » ~ i 5 {2k (phytic acid) » £ FH54 4ot Bl 977 > v - 8=
B & B (bl4e : Zn™, Cu™', Ca™', Cd™ % )eh< & #l(chelator) » % % &2 & fag+

3~

N

[

A8 A B it B4 (16, 17) 5 P v e o BRA SR < B Bt & R
BTSN AEF(O4 AR IR TR GIEERE2Z 1~5
%> T#F L 7 #13 1 (antioxidant) % 7% % (antineoplastic) st # (18) o v &7 Jb
Frengng Va4 o T OUILETR d A(free radical)iAy R o P ey g §
(lipid peroxidation)” 2 DNA &ff’ i} » @ ¥ 3p 17 < o 8 A fife & 5 % (19, 20) - T
RFFFALHRAER A LA AN A PA E 52 gkt (dephosphorylation)
B SR e 1Rk o ek S Bk~ 3 R R (21,22, 23,24,
36)° v RE Y *ﬁ“ "% i< B M wre cnid 4 (maligmant cell proliferation ) i g >
IVECEIEL 9:}1:}%,397 ¢ (mammary carcinoma cells) (25,26) o ¥ *b » 4ok * B 6 b fie
AR BARETRERABS T L s e FEREFEF R L LD

FE(THEE)AFSHHER

-

%#?9€%£raﬁ’ii’ﬁk9éﬁ’%’ﬁé’%g
(phytate) @ 47 % #=jc & B+ > R € % %4 a F4 7 (dietary minerals)

na & %5l

m>
Il
3

>

g4 F ¥ 41 * & (bioavailability ) (27,28) > @ ¥ 4 #&P~F {84 3
A4 T4+ £ o g (iron deficiency anemia) (29) 3 B % = § #F X [ dgd A Flik
BRI & ) 7§ {EPAPS (phytase) ik FlE R PR S 0 {1 fEpLpE A R R

M MERZESDEG R R T RAE IFH T F A1 5(30,31) -



) e - By R e B AR F het bR 5 2 ST IR 0 E g

FIRE i 4 0 T A MR .

AR R B R U PR AU N S Hois 2 MG o
Yo LT ek oA 14T 5 e (hypercalciuria ) 138 AL & 4 F5E £ (kidney
stones ) (32) ; F PF U #3 "F M "E FfE 2 (hypocholesterolemic effect) @ #
B "pi8 5 g (hyperlipidemia) /5% B * (33, 34) - e S At A3dFm =
SLEREL 1Y 18 0 R A 4 vofig (inositol) » ufis & £ i B el o IR e

Fulprc%k B3 & 3 »ceni®* (synergistic effect) (35) e

3 }I%’af TG 18 ik 2 4 £ breast cancer cells » ¥ it %gﬁ o e " X 43%:h4k
&30 pr-9 (MMP-9)7E 14 % i 3| 4r 1 i& f8 & Jw %6 ek % (adhesion) £ # #5
(migration) ¥ * (40) o B >> } it en g i pE 2 s drdlm g o T e B >
ARPPOEERETERR T PEEE Mo BA R E M ORAT &R
0 fF-2 &2 A £ -9 f%-9 (MMP-2 and MMP-9) 7 8 - B4 45 i& i (4 chp >
1433 »x 5 (Zn*"-dependent endopeptidase) » v 1 %27 4 § B A & e b A B e
Bodev chpkdon ERAEE L F AT IR (G R & AT
R wre o RN AT AR A2 SATEH Y P59 L
B XA ATIEE B AF e chd £ AR A B RO R A D ST 6 i S

G _l‘l:}»’rvﬁd&"?@_@}é frensid > i2m B R v A JREBEE M XV 0TS
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1. a2 e ags % 9 gl .

ALK S vz (human skin fibroblast)s % %+ 2 10%%5 2 s - (fetal
calf serum, Hyclone) % 2.5%-]: # & jj(bovine calf serum, Hyclone)2. Dulbecco’s
Modified Eagle’s Medium (DMEM)32 % 2 & 4 ~ 3.7% (W/v)erwi ik & 40 0.03%
(w/v)endk 5 fe(L-glutamine) » = £ 2 2 100 H i+ penicillin 2 100 % 5
streptomycin %4 % > 437 2 10% COy 32 % a3 % » — 464248 1 x 10° cells
WIS oMl RBEAr c F 2 I RRASARETHRUIEREA B L

R i 7 A ok B hs BERLoiR (pH 7.4)2 BT B o
2. AF &0 pr-2 & -9 (MMP-2 and -9):5 zymography 4 17 :

Yo 7 B R JE (Al ) Bhpa v oms (pH 7.4)2 e R e ave v g
% o e B oere Az & g Centricon 10 (Millipore)siaik 45( 4 100 % k) - #
F-v F k& ™ Bio-Rad protein determination assay kit /7| £ > P~ % 4p e £ (10 g)
s%-0 % 10%0 Tris-Glycine gels (with 0.1% %} & #-v¢ )i {7 non-denaturing
- FRAAY  RARSE W FE o= T o T 0 RAY
12 2.5%¢0 Triton X-100 &JZ 30 4 4504 P4 Fov Feng it > AR Y L &
developing buffer (Bio-Rad) ** 38 T L F & 30 ~ 45> K> 37 TR F BRI
L2400 R R 18R AR 12 0.1%4 Coomassie blue (in 9.2% acetic acid
and 45.4% methanol) >~ BT 4 ¢ 20 & 45> 2R {¢ 12 9.2% acetic acid £ 45.4%
methanol & 10 4 48 > £4F 2 =t » & {812 10% acetic acid & 10% methanol

FEIATEB I 528 -9 iF F bands IR > TR LS 4TH I o

3. 8t e d Koaha 4T



e 3B A E 10%5 2 o F % 2.5% £ w5 DMEM 3 & A& 0 B~ 5000
cells/well & %] 4c » 3+ 96-well microtiter plate » £ 14 7 F )k B 7= gL V% (pH
74) Jew B o F2 5 3 37 B % 4 = 5 F 4 or 02%
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide =~ (MTT, 50

Iwell) » >+ 37 £ 3% 4 X » &4 formazan > formazan H#:$ & 7 i7 3 ‘w

o4 a4 ddp itk £ f1* dimethyl sulfoxide #- formazan ;% I » 12 microplate

reader > 570 nm sk £ T ek E o R dm e 4 ) o

'_'4_\ “L%b%‘)‘j;

T EER e R T s 345 MTT enimie & (a0 47(18% 72 ) p >

4

F’_*

doBl- 7 ) R me T ER L 175 mM e ST AT R

LR EA e Rk R IFR TS 175 mM -

cell wiability

120
98.73  g93.53
i 92.38
g g0 -
= ST69  43.49
g 60 -
E
S
222 0 A
[T}
L]
20
1]
175 2.0 3.0 4.0
sodiurmn gidate (mhd)

Fig.1 Effect of sodium phytate on 3T3 fibroblasts for 72 h by MTT assay



N 0 1 2 4 8 16 24 48 72 C

MMP-3
(92 kDa)

MNP-2
(72 kLa

Fig. 2 Effects of sodium phytate (1.75 mM) on the activities of MMP-2
and MMP-9 in culture medium of 3T3 cells for 0~72 h by gelatin-

based zvmography. Lane (C) as control; N: without treatment.

oo RBATEEI 28 AF £ 39 f5-9 (MMP-2 and MMP-9):5
zymography 4 17 2. F % 7 AL (4- B = #777) > 2 &2 7P sodium phytate( & § %
U HE R RANT UHAT S B0 B2 2 AT LB §F-9 F drdlenit
* o )T}a{jwﬂ % ¥ %% ¢ sodium phytate # ;% §]* B 5 & chfF R H £ v
Freh Znt'HC L G0 @ RAAS e ot A A T AR B 52 BAT £ B Y
fr-9 % 3 F > g Z_{% sodium phytate (£% 72 ] pFZ (& o F|P AFTF E(T
oo @i Rk — A BRI B S i T AT 2B R
GORRETE R A VR Beu A fRB RIS K o VAL 6 B I AAT ] R S AT
* e fei# 8 0 b4 ¢ calcium phytate, copper phytate, or barium phytate » F] 5 7
EN IJ?%:%*F e 2 BRI OGP LEPF TR AR E B EER
(metalloenzymes) % 14 » &4 @ phytate-Cu(Il) complexes ¥¥ carboxypeptidase A

- #& Zn*"-containing metalloenzyme)** pH 7.2 £ 25 hif 2 T F 0 7 E



3% carboxypeptidase A =77E M 5 95%12 + (37, 38, 39) o A AFE B Y
Hs cnja pa4p B 2E®) > B4e ¢ calcium phytate, copper phytate, or barium phytate
BB A mie o A AW Ay pE2 2 A F & | 39 pF-9 ¢ zymography
AP THEHET 2RI AR EF Y EAT AR fFEAR
engd 23k 0 fFd BT LA T & s pren Zn* B e Ca*t s CuP s &

Ba® s ri i BlFe R F & o RS ehp e
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Abstract
The TPA Cobalt metal ion complex was synthesized latterly. Besides It is currently



my interesting that the complex can be using to enhance the sensitivity of platinum
electrodes. The complex is used to be instead of which the enzymes such as
Tyrosinase to study the mechanisms of the catalysis of some of whiting active
compounds with Tyrosinase like catalyst also is my target. Here we report that the
complex which has been synthesized. And it was already determined with X-ray
diffraction, Elemental Analysis, and cyclovoltammetry methods. Among the results,
the X-ray data shows that the structure of the TPA Cobalt metal ion complex is
packing in space group P2y, and it possess a good leaving group on Cobalt atom. It
meant that when the whiting active compounds would be a chance binding on Cobalt
atom. And besides According to the cyclovoltammetry data this complex is very
easily to reduce due to it has low energy (it could be reduced at -510mv ) to be
reduced with reducers such as the whiting active compounds. Even thought the
reactions of whiting compounds with TPA Cobalt metal ion complex not performed
yet. We are already proposing that it is must to reach any way. So we shell be test it in
the future.

Introduction:

Reactions of the whiting effect compounds such as Vitamine C, catachol,
cysteine, and stilbene derivatives with Tyrosinase are well-known in the literatures
recently. They are reducer on Chemistry. According to the literatures, Tyrosnase bind
molecular oxygen and active for catalysis whiting compounds that they are mentioned.
And the mechanism had been discussed which is showed in the Figure 1. This process
has been found in the basis epidermal layer it is called Melanogenesis. However the
skin whiting effect compounds that we mentioned can inhibit Melanogenesis because

N N N
| /I Nt O\
N—Cu CUu—N+ O —— N—CU'\|/CU'—N
()
N N N N
Tyrosinase Actived Tyrosinase

R oH/ R 0
+H,0 \Q/ H
N OH
v o P
N—Cu—O Cu N_C I\ iul\é’\'
N o N
+
H+
of the hiting

their _ ., ., T Tl i ol __..._ _. .opular
chemicals. Usually you could found them in the mushrooms. By the literatures study,




we found that some research groups focused their attention on the cancers therapy,
and some of them focused on the whiting effect on the Cosmetics area. Because of the
sensitivity also have attracted many research groups. That’s why we paid attention
and researched it in this project. Every one who used the electrochemical equipments
to perform the experiments must knew that on the surface of some metal that they are
to be a electrodes. Something must bather them. The naked surface of the metal
electrode has been cumulated with the electrochemical oxidation products

of whiting compounds. It cause that the signals still decay whatever linear scan or
differential pulse method.. Therefore most of research groups had been using
modified surface electrodes to measure the concentration of the whiting compounds
solution. They had been modified with TiO2 particles, metal ion complexes, or
something that it could conduct

electricity, especially dicopper ions complexes are more popular to currently use.
However they had been synthesized to spent a lot of money and besides they are too
difficult to buy. So in order to avoiding the cumulation phenomenon this project, a
simple complex that TPA (HCIO,); reacted with CoCl, to obtain TPACo (CIO,4) were
synthesized. The complex was further determined with X-ray, Elemental Analysis,
and Cyclovoltammetry. The mechanisms of reaction of complex with polyhydroxy
stilbene derivatives would be further to perform in the next period of time.

Results and Discussion

According to the X-ray report, metal ion is chelated with TPA ligend and a ClI
anion in a distortion triangle di-pyramid structure is also bounded on Co atom. The
Co atom has keeping formal charge 1+ which is obviously known with one
accompanied perchlorate counter anion. The crystal is packing in P2y, group space.
The X-ray data is showed below (see Figue2 and Table 1, and 2)

The Elemental analysis report show that it’s consist with the X-ray data. Even
thought there are a little residue mixing together.(Table 3)

Cyclovoltammetry was also performed. By the results, it has a reduction
signal at -510mv in aqueous solution. It meant that it’s a very easily to reduce
compound. In my opinion, it must be easy combined with the whiting compounds. So
we shell be further to apply it enhancing the sensitivity of the platinum electrodes
surface.

The experimental section
The materials :

All the chemicals were purchased in commercials and has been dewater and
keeping in a closed container to store.
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The measurement of X-ray
The X-ray data was collected by the Expensive equipments center of
NSYSU which is showing in Figue 2 and Table 1, and 2.



Fugure 1

The experiment of cyclovoltammetry

The three electrodes system was used to measured the
cyclovoltammetry of TPA Cobalt complex with BAS100 potential stat in
KCI agueous solution. The reduction signal was obtained at —-510mv.

Table 1 The crystal datas of TPACo

Empirical Formula C15H15CI,N4O4
Formula Weight 484.20

Crystal Color, Habit green plate
Crystal Dimensions 0.2x0.38x0.6mm
Cell Determinations (20 range) 25(15.2-24.4)

Omega Scan Peak Width



At Half-height 0.26°

Lattice Parameter a=14.685(5)A
b =9.410(2)A
c = 29.794(HA
B =90.64(2)°
V =4117(1) A®

Space group P21/

Z value 8

Fooo 1976.00

n(MoKa 11.26cm™

Residuals 0.044; 0.052

Table2 Bond Angle (°) and Bond length(A)

Cl Co N(2) 104.5(2) ©
Cl Co N(4) 102.5(2) ©
N(1) Co N(3) 77.6(2) °

N(2) Co N(3) 120.4(2) ©
N(3) Co N(4) 114.9(2) °
Co N(1) 2.192(5)A
Co N(2) 2.055(5)A
Co N(3) 2.066(5)A
Co Cl 2.282(2)A

Table 3 The Elemental Analysis Data

N% C% H%
Experimental Data 10.94 43.79 4.32
Calculatio Data 9.46 43.98 3.66
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™ PCR = 45 f& pCMV7-5aR Fr#f:& (74 W ¥ @ # $] HEK 293 w7z o &
M A ERRE A LRTRD B R AW EIR  BRET A HHWE o- R R
E3og Frglier o T dgy 0 T R B G IUE R S A

- N E

= 3
SR MM - b ALa pRFIEE - L AFREG - L iﬁﬁf%”‘*”
b3 %“(% Tk ) R ,}Ffﬂ% R et f mie L f e ’Fr" f 5a-reductase, 3=
5 FEM A= & 5 M (DHT)DHT & » £ fimse ¢ 3t bk g 4
Frg|ie* @ L FRZEFF0 DEX S L RLEDPLF = B je LA
g ° Ba-reductase 3 = f& isoenzyme,typel i & 4~ i & & *q Hf]t,typez AR g
G 0

P AEET LY EHEE40%E 5 40 R FHRBEE G EH T 420
Zi
2

% iff (finasteride) 2 & i®* - 34| type 2 5a-reductase, DHT &3k & "% i<,
PR L e R R AN R R KA R o AP AR E
EREWIRY AeF FH G R AR LR 1% g NIRRT BN G RR
3 - A& & F B % (isoflavones) or #f & fk % (flavonoids) ¥+ type 2
Sa-reductase £ 7 #rdlic 4 L P FOUEH et 2 A FPL AP EE R
VL R type2 Sa-reductase 1 F ArE S A Ar R, E S L AR AEA S
F s ,féq_P‘»V)»‘i{,l').@’” ERE | L o1 Aariw‘zi mﬂ%ﬁ\,(f F R g A i)

NS Z Rl e
(A) gz & m 5 a-R k%o HEK293

() Hi:
(1) # 48 pCMV7-5aR 48, 7§ 2# 4 % CDNAs ¢ 7 & 865 a -8 R 55 Sfh -
(2) PCR 313 it # + ECORI :4(5°) & Xbal =4 (3°). 51+ chf 71 5
LCHP-4 (5°-CTA CCA GTA TCG AAT TCG ATG CAG GTT CAG TGC CAG
CAG AGC-3") LCHP-6 (5°-CTA CCA GTA GCT CTA GAT TAA AAG ATG
AAT GGA ATA AGG GC-3).



(3) CMV  ig_ie#|

(4) p3_ FLAG-CMV-10 (Sigma Chemical, USA).

(4) HEK293 ‘m¥z

(5) lipofectamine plus (Life Technologies, USA)

(6) G418 sulfate (400 mg/ml)

(7) anti-FLAG Tag (Sigma Chemical, USA)

(8) anti-5areductase type 2 (Biogenesis Ltd, UK) antibodies.

(1) 7 =i A2
(1) 4 pCMV7-5aR2 #3513 ie (= B & 948k (PCR)F f& = PCR & %
% H 120.82 kb .
(2) # PCR &4 47| % p3_ FLAG-CMV-10 :CMV g4 « (8 5|
p3_ FLAGCMV-5aR2; 7.2 kb -
(3) #p3_FLAGCMV-5aR2;7.2kb 3] HEK293 ‘wm?z -
(4) @2 ERIERL

(B)S a-i# ks afri ik =i
(DH#
(1) [*C]testosterone

(1) w4z

(1) #-swoe A 37C,5% CO2 ™, 4c» 0.05 pCi &f7—- TR -

(2) e dt de r BBl 4o~ % B B § AR 5 PR oitestosterone & 4 3
dihydrotestosterone =i 3 & o Ml 4 Sk SR A2 6 P FEERFTER o &
1L fE B~{8 0 11 TLC #- testosterone 22 dihydrotestosterone 4 &g
ts > 11 e 4 i B 2.CM- testosterone £2 C'- dihydrotestosterone st i) o

v PaN by 2 LA -
). “‘:E%'—;’iagfj"aé\u .

(1) HEK wm?2 en5 g-B R4 3

Lk 7 4% e HEK293 ‘m¥e 10 @ = BLE 2 FEIL o hd & BEL 2
» ¥ 11§ B H % 30 kDa ¢ DNA o 14 L dm¥e 2 B OCLRE Ef e ¢
i

5 a-BRr% o

— T
i)

(2) 5 a-BR¥EFrfrcE
x BP0 G B E AR - T 0 L& F daidzein(§ & %),
genistein(£ 4 EFf %) @ X Rehx 27 > ¥ ¥ ¢RI pEAA L5
daidzin, genistin # &% ? *ri¢ * L B R M EB LI LEIPHE A



Bl EURfRE R GRfROA BRI R 0 G oS A drd - TR 0 W
% ¢ 3 # % 0 daidzin, genistin, & & ¥ J daidzein( % =
genistein(4 4 B 5@ %) - “”“%E“ AENER AL B R ERFEAT
% o & 2 4 p (finasteride) & 7 4 /R e o

SR e S dod - 913 o 4 11C50 B ~(0 37um)> @At e R

T EP$ e ICB0 3L o] - B 5 a-RRIESG FrgliEr o H
dokfEtE et 2 B ok v Aok R 4 0 Bor daidzein(F 2 %),

genistein(£ & £ & ik %)+ daidzin, genistin 3 f4F ci®* o



OH

Estradiol (Estrogen)

Isoflavone

Figure 1. Structure of estrogen and various forms of isoflavone. (For
radicals, see Table 1.)

Table 1. Isoflavones of soybean extract, with radicals for Figure 1

Isoflavone R1 R2 R3 R4 R5 R6
Daidzein H H H H OH H
Daidzin O-Glu H H H OoH H
Genistin O-Glu H OH H OoH H
Glycitein H CH,O H H OH H
Glycitin O-Glu CH,O H H OH H

Bl- <2 RF@5FEda)sed s

G-, FHYRT A B EME Pl B E A

Genistin Genistein Daidzin Daidzein
Type | 35.78% 0.46 % 13.76% 0.34%
Type Il - 15.38% - 5.02%
* = |C50 1=
e 1Cso B
Type | 12.4 um
Type Il 3.52 um
Finasteride 0.37 um




o

(1) Park W.S., Lee C.H., Lee B.G. and Chang I.S.; J. of Dermatol. Sci.
(2003)31, 91-98

(2) Richard A. H., Zhang H.Z., Dai W., Dai Q. and Liao ST, Biochem.
Pharma. (2002)63, 1165-1176.

(3) Matias J.R., Malloy V. and Orentreich N.; Arch Dermatol.
Res.;(1989)281, 247-253.



% %%, : CNIC93-01

HEHPF 93217 1p31

HiTH

OB AR E

93 & 12 % 31

R S T

¢ EA 94 E 020 241



CHEE ARG AT R RS I PR AR R A RE L

Bad WX 2PIFRERLNELY DESFED <5 AR W R ARSR
oo & Kot ok B~ % ¢ 4 3R % (Amouroux # 0 1999. Curren ¥, 1997 .
Meloni #,1995. Rivalland %,1994.) - & A& 7 ¢ A iz = it Jh B w5
3 R f‘fé PP NI G AL B RIEIE P U e R M R B
g - PRI EOC B ET IR D B RPN B E
w4 ﬁiﬂ,’_ﬁ%&d?*}a MR st ped 2l L v- S pdeg
Lk RO B B R R E A S R L B S R

>
o F/HERPDZRT AL >EN  LHREILTX > RFHE
n"!fr'°”'“r'1”ﬁ/E-‘ﬁfé‘i—?%i}ﬁﬂﬂf}"%iiﬁ.fﬁ st—‘\"?"ﬂ‘@-“
HEIREYAFRPIT o3 TR G R ED T A0
FOEC I

S mE AR R e S BRET § ook Pl iR B R E

Mo 2P e LK TlgRE (draize test) 7 8 AR AR 1205 * fibroblast
AR e f PR mre g2 i b iR S 12 % {5 2 Neutral Red uptake (Lee % >
2000) , Alamar blue (Lee % > 2000) > MTT (Shin % > 1996 ) LDH release (Shin
% 51996) ,L-6 release (Angustin % > 1995) &2 232 plmeaq i+ o B %

Mol 28® %ty k- ] # ¢ * Neutral Red uptake (IC 50)
WPl % %8 A dFpatchtest 7 3 A4 M 12 r=0.867 (Lee & > 2000) ¥ “t & +

P& [HRI3ES F i imre 2 2 7 0 B~ 4o SIRC fmP2 * Neutral Red #|(Vain %>
1995)> @ ¥ — 8= ;2 12 epithelial-fibroblast * MTT (Osbome % - 1995) <
#] » g fibroblast 1 Predicate kit( Neutral Red)< /#] (Garboard % > 1994 )
SRR B PREEEF - KPR FHPRE? ¥ % Skin 2 Cell * MTT(Edwards
% 51994) - ﬂ%ﬁ" P AP E* fibroblast & e (L929) * MTT,
Neutral Red, = #8722 4 #plH2 L X B Fahimiz 3 | o

Nl e

-~ mre el
£ ¢4 (IN VITRO) % %%
45 Didier (1999)en= ;2> @ * fibroblast w245 1929, # % & 10%
fetal calf serum =1 DMEM. # 3 % subculture iJZ.
-~ v F R



MTT =2 @ %% Vianl & % (1995)& ;% » §1* & m¥ dehydrogenase ¥
#F ¢ & MIT[3-(4,5 dimethylthiazol-2y1)-2, 5-diphenyl tetrazolium
bromide]:® & = % ¢ ¢ formazan a4 KRB E w35 % o e S Sk
migwd gk & Bwell e r 90p 133 &% 2 1001 MTT(5mg/ml in PBS)
Fls 1 [ peis > sd Figig » 4 1501 dimethyl sulfoxide (DMSO) %]+ &
well » gl Zl4= F # formazan i3 iz » 15 ~ 455 > 14 ELISA reader 4 & 570 nm
BB KE 3 E LCxo e

Neutral red = /2 @ %% Vian & 4 (1995) a0 2 B fmre v 5d "4 > Ve
Jo Neutral red 4% = % 5 e S aJ2is 8~ 96 3 % ¢ (2500 cells/well) »
B EZ s {#250ul2dr(; FrES ) G A8 ] s b FR 0 4
»~ 2501 % neutral red (50 u/ml) % 7% > J Eﬁw e 250 1 H e (1%
TR 1%F v 40) T e 2 A4t 4 » 1001 %% (1%glacial acetic acid, 50%
ethanol) > 20 4 4&{¢ - »2 ELISA reader 7t & 540 nm /] & = % & > 2+ & NRUx ©

"

o~ BE AP MIT, Neutral Red = 2 £ 2 2 2 & i 3 5 ik ipl

B A PETRRIECREY F et LSRR
MTT = 2 2 BlE 7 B &4 B~ 5 PST:EtOH extract , PSH: n-Hexane
layer , PSE : EtOAc layer, PSB : 7-BuOH layer, PSW : H:0, PSC-K1 : Paeonol,
PSC-K2 : Acetovanilone, PSC-K3 : Resacetophenone, PSB-K1
Paeoniflorin, , PSB-K2:0xypaeoniflorin, PSB-K3:Benzoylpaeoniflorin,

PSB-K4 : Benzoyloxypaeoniflorin, PSB-Kb : Gallic Acid.

PSH &)k & 50 ug/ml = & @ " & *© % (p<0.001) -PSE &ER 50u
g/ml w» & & P & T % (p<0.001) PSB kR 500 g/ml » % & @ &g
% (p<0.001) -PSW->LLT #k& 500 «g/ml » & & i & P B¢ © "% o &
# = " Neutral Red * 2 2 Bz PSH> AkER O0pug/ml sk @@ & T
% (p<0.001) <PSE # k& 50ug/ml »= k& & p &g~ "% (p<0.001) °LLT
kR H00ug/ml = % B &7 % (p<0.001) -PSW->PSB &)k& 500 u
g/ml ¥ & @ v & PP BT 'f oA & = 2 Neutral Red * # 2 Bl PSC-K6>
kR 20ug/ml >k @@ BT % (p<0.001) <PSC-K1, PSC-K3 #ikxr
500 £ g/ml wx & @ v & P BT "% o & & w 14 Neutral Red * = 2 Bl3#
PSB-Kb5 - #ik & 80« g/ml w» & & P & & *8 (p<0.001) -PSB-K6 kR
200 cg/ml wx & & P BT % (p<0.001) - PSB-K1, PSB-K2, PSB-K3,
PSB-K4 # k& 500 g/ml ¥ & & ™ & p B T % o



Tablel

Cytotoxic effect of various compounds on the cultured L929 cells.
Survival of L929 cells were determined by MTT assay after incubation
with compounds at 37°C for 24 hrs.

Blockers Concentration( ¢ g/ml) ¢4 control
Control 10046.8
PSH 5 95.3+9.7
50 7444115
500 59.0+13.7°
PSE 5 97.0+6.9
50 78.619.4°
500 48.147.6°
PSB 5 96.0+7.3
50 97.6+5.4
500 83.1+12.6"
PSW 5 102.0+11.3
50 95.2+5.4
500 96.1+4.6
LLT 5 102.0+11.3
50 98.6+7.4
500 91.1+11.6

Data are presented as the mean+S.E.M. ; n=6 ;
* p<0.01 compared with control.



Table 2

Cytotoxic effect of various compounds on the cultured L929 cells.
Survival of L929 cells were determined by Neutral Red assay after
incubation with compounds at 37°C for 24 hrs.

Blockers Concentration( ¢ g/ml) % control
Control 10043.6
PSH 5 96.3+7.5
50 54.6+1.5°
500 39.0+£3.7°
PSE 5 97.0+9.3
50 68.615.4
500 401426
PSB 5 103.0+9.3
50 97.6+5.4
500 105.1+11.6
PSW 5 106.0+13.3
50 97.2+5.4
500 96.1+4.6
LLT 5 98.0+6.3
50 97.6+2.4
500 85.147.6"

Data are presented as the mean+S.E.M. ; n=6 ;
% p<0.01 compared with control.



Table3

Cytotoxic effect of various compounds on the cultured L929 cells.
Survival of L929 cells were determined by Neutral Red assay after
incubation with compounds at 37°C for 24 hrs.

Blockers Concentration( ¢ g/ml) % control
Control 100+3.6
PSC-K1 5 91.348.5
50 88.6+11.5
500 85.049.7
PSC-K3 5 95.445.3
50 98.6+4.4
500 91.1+6.6
PSC-K6 5 101.049.3
10 91.348.5
20 82.615.5°
40 79.0+6.7°
50 80.6+5.4°
500 60.1+10.6°

Data are presented as the mean+S.E.M. ; n=6 ;
% p<0.01 compared with control.



Table 4

Cytotoxic effect of various compounds on the cultured L929 cells.
Survival of L929 cells were determined by Neutral Red assay after
incubation with compounds at 37°C for 24 hrs.

Blockers Concentration( ¢ g/ml) % control
Control 100+3.6
PSB-K1 50 94.3+5.5
500 95.648.7
PSB-K2 50 94.0+3.5
500 101.445.3
PSB-K3 50 98.615.4
500 92.1+6.6
PSB-K4 50 101.049.3
500 92.318.5
PSB-K5 50 86.6+5.5
80 80.0+7.7°
160 70.6+5.4°
500 56.1+10.6°
PSB-K6 50 98.0+6.3
100 93.6+4.4
200 82.1+7.6°
500 68.116.6°

Data are presented as the mean+S.E.M. ; n=6 ;
% p<0.01 compared with control.



I ~3tm o B - ¢ A MTT & 72, Neutral Red = 2 2 i)

DMSO # 1 - % % ¥ ;&= Neutral Red * /= ¥ ™ A Xk )ii e DMSO & ]
MA P eydd - & -7 ¥ 8 Neutral Red » 2 7 # r*frﬂ?‘”",
o ki 4 tg T %% PSH, PSE’%TQ\LLT%, Mﬂw* S
% #_ 2 Neutral Red * 2 v & I 2 & ¢, » MTT = ;2 w};}i 500 « g/ml
ok B v F M L o B —#E"«Jf’”‘r d 2277 MTT, Neutral Red = = -
= B PSH,PSE, LLT A& A0k & 50 ug/ml © A M, 3 F M F Ik B A2
Tk %t ER o ¥ ¢f PSB,PSWHe g & 44 o it w ¢ ¥ 0PSBz ® it 4
B PSB-K5, PSB-K6, 14 Neutral Red » 2 # &l & & 272 & 3 2k
B ARERF®* ERE S o PSB-KI» PSB-K2- PSB-K3 - PSB-K4
FHdu, iz 7 APSCx @it 7 PSC-KI> PSC-K3 & |4
PSC-K6, 2 Neutral Red = 2 %é/?] s g AkR 20ug/ml

TR, TR R BT RY /}a P stsmat P i L 3 1w
B# it g b £32 m%ﬁ?{ oo drt mie & RIET G ok |

Mok g P 5 & 1 (Benassi & 01999, Zhao % > 1999. Beer % > 1994,
Gautheron % - 1992 . Alkofahi % - 1989. Bracher % > 1987.)  * /2 ° &2 4 §
flgcipl#(draize test)7 B R Ap M 1205 * fibroblast & ## ' 2 Neutral
Red uptake (Lee % » 2000 ), Alamar blue (Lee % » 2000 ) > MTT (Shin % -1996) -
LDH release (Shin % > 1996) ,L-6 release (Angustin % > 1995) % = ;3 ip|
dmre F e i ARy ¢ A PE* RAW, 3T3, fibroblast & a# iwre 929> % )TT,
Neutral Red # iz 4 2& = & F it - B3 120 2 k3 B onwmie Pl - 1 &
fawmre 3 Mg Rli2E 2 - A K Tl PO ol 2 K 3 P R s o
T poan LA HETF S Fi’ £ F fauE 2 degp B L IRT R SR 2 e R
g o AP p & E & 3T ?*ﬂﬁi&-_@l—'ﬁmﬁ;}-&wlg‘]%’%}fﬂ?ﬁ“
aw xR H A T BREYREFHARENP AT Lk
REEMNEZFTT G FETRE- HEFPFEFE e 3 LRFS
A ARE NPT g R AT RE A Flee 3 A - SR
e N R L N e T o I

>

'71\ A % ;1‘; < }EJY :
Alkofahi AS. Abdelaziz AA. Mahmoud II. Cytotoxicity and mutagenicity of 'Al-Kohl',

an eye cosmetic commonly used in Jordan. Journal of Clinical Pharmacy &



Therapeutics. 14(6):443-50, 1989

Augustin C and Damour O. Pharmacotoxicological applications of an equivalent
dermis: three measurements of cytotoxicity. Cell Biology & Toxicology.
11:167-171,1995

Beer JZ. Olvey KM. Lee W. Zmudzka BZ. Reassessment of the differential effects of
ultraviolet and ionizing radiation on HIV promoter: the use of cell survival as the
basis for comparisons. Photochemistry & Photobiology. 59(6):643-9, 1994

Benassi L. Bertazzoni G. Seidenari S. In vitro testing of tensides employing
monolayer cultures: a comparison with results of patch tests on human volunteers.
Contact Dermatitis. 40(1):38-44, 1999

Bracher M. Faller C. Spengler J. Reinhardt CA. Comparison of in vitro cell toxicity
with in vivo eye irritation. Molecular Toxicology. 1(4):561-70, 1987-88

Curren RD. Sina JF. Feder P. Kruszewski FH. Osborne R. Regnier JF. IRAG working
group 5. Other assays. Interagency Regulatory Alternatives Group. Food & Chemical
Toxicology. 35(1):127-58, 1997

Draize J H.Dermal toxicity.In:appraisal of the safety of chemicals in foods,drugs and
cosmetics.Ed.Editorial Committee of the Association of Food and Drug Official of the
United States,P.O.Box 3425,York,Penn.17402.1959.

Edwards S. M., Dounlly T. A., Savre R. M. and Liebseh M. Quantitative in vitro
assessment of phototoxicity using a human skin model, skin2. Photodermatology,
Photoimmunology & Photomedicine. 10:111-117,1994.

Gautheron P. Dukic M. Alix D. Sina JF. Bovine corneal opacity and permeability test:
an in vitro assay of ocular irritancy. Fundamental & Applied Toxicology. 18(3):442-9,
1992

Guyomard C. Bouffechoux J. and Chesne C. Evaluation of predisafe, a cell kit for

predicting eye irritancy of cosmetic raw materials and formulations. Cell Biology &



Toxicology. 10:375-379,1994.

Hood D L.Practical and theoretical considerations in evaluating dermal
safety.In:Cutaneous Toxicity,15-30Eds.V.A.Drill andP.Lazar.New York.

Lee J. k., Kim D. B., Kim J. I. and Kim P. Y. In vitro cytotoxicity tests on cultured
human skin fibroblasts to predict skin irritation potential of surfactants. Toxic in Vitro.
14:345-349,2000.

Magnusson. Allergic contact dermatitis in the guinea pig, identification of contact
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Meloni M. Lavazza M. Fischi W. Zava S. Dolfini E. In vitro efficacy evaluation of
cosmetic products: a pool of tests on cultured cells. Bollettino Chimico Farmaceutico.
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Osborne R. Perkins M. A. and Roberts D. A. Development and intralaboratory
evaluation of an in vitro human cell-based test to aid ocular irritancy assessments.

Fundamental & Applied Toxicology. 28:139-153,1995.
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Bl- ke 304 7 dhdp okl & Bl= i = fher 304 7 4 chdfg &

B = :Glycolic Acid £2 304 # 4didm g & Bl = :Tween 60 22 304 7 4hdm cndfg &

Bl 7 :2EHP 22 304 # ddigm crdfif & = :Jojoba Oil 7 304 7 4k ey &



Y B EE K~ p = R~ Glycolic Acid ~ Tween 60 ~ 2-EHP % Jojoba Oil £ 7 4
G2 B engRff 3973 Apk o FAH LSS GO TS SR 7o i B rp] Wik &
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1. YONG-JAE YU, JUNG-GU KIM,and JIN-HYO BOO, JOURNAL OF MATERIALS SCIENCE LETTERS 21, 2002,
951- 953

2. V. Thoreau, L. Boulange and J.-C. Joud, Colloids and Surfaces A: Physicochemical and Engineering Aspects, In
Press, Corrected Proof, Available online 5 February 2005.

3. V. Roucoules, F. Gaillard, T. G. Mathia and P. Lanteri, Advances in Colloid and Interface Science, 97 ( 1-3),
177-201, 2002.
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renal transplant recipients: a case-control study Journal of the American
Academy of Dermatology, Volume 49, Issue 2, August 2003, Pages 187-192

Andrew C. Satchell, Anne Saurajen, Craig Bell and Ross StC. Barnetson Treatment
of dandruff with 5% tea tree oil shampoo Journal of the American Academy of
Dermatology, Volume 47, Issue 6, December 2002, Pages 852-855

Luis Squiquera, Lilian Plotkin, Irina Mathov, Ricardo Galimberti and Juliana
Leoni , Analysis of the antifungal activity of ketoconazole, zinc pyrithione, and
ciclopirox olamine against Pityrosporum ovale. A diffusion assay for cultures
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Venereology, Volume 7, Issue 1, July 1996, Pages 26-29

Jan Faergemann, Pityrosporum ovale (malassezia furfur): as the causative agent of
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1.Establishment of the in vitro collagen stimulation assay system
2.Find out some herbs with potent collagen stimulation activity

SR i R

&k kR 3+ Spectrophotometer U-3200(Hitachi), Eliza reader,



Laminar flow, CO, incubator, inverted microscope
BT AR

1.Establishment of the in vitro culture system
2.Measurement of collagen synthesis
3.Maximum induction of collagen
4.Screening of herbal extracts

N T

A. ‘w2 $ 3% g = @ Human foreskin fibroblast cell culture system
o HoN P A S ¥ w e A (HS68, Homo sapiens; skin;
foreskin; fibroblast; newborn male ;adherent):i& (7 » 'm%2 p 4 %
BT RGEELAARAR > BAEN3TC,5%COEET 25 A&

24 /,_'_
]l,}; =

TR

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

e A R
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1.Antibodies:
mouse anti-human collagen type I monoclonal antibody
goat anti-mouse secondary antibody(conjugated with AP)
2. Substrates for alkaline phosphatase

C. ¢

mgﬂa‘é

y
#

PR EHE N ERR L FE N Lok SR
RECEISHRF PRRER MY Img/ml 2 AR PRES AFTEDH

A ER S AT

MTT = ;2 @ f| * & % #¢ dehydrogenase # #-§ ¢
MTT[3-(4,5 dimethylthiazol-2yl)-2,5-diphenyl tetrazolium bromide]
B2 ER I grformazan 0 PR P 35 S o e R R AT (S
Bed bFik o & B owell 4e » 90pl 1 &% 2 10ul MTT(Smg/ml in
PBS) - F & 1 /] PFig » &3 b ik » 4 150pl dimethyl sulfoxide
(DMSO) 3= & well » jp|Z] 3= F ¢ formazan ;% f% > 15 &~ 451 >
2 ELISAreader fjf & 570 nm ip| & w3k & » 3-8 LCs ©

Trypan blue = ;2 : ] * & w% ¥ #-F ¢ Trypan blue £ ! e /p
o B RN - AR GRS RIE e G E g .

Neutral red = j# : fwm?% 5 /i@ s 4 ~ 96 3t 4 ¢ (2500
cells/well) » 32 % = % {5 » L 3 250ul 32 % % (2 FRlHkR &) - 548
RS A b ik o 4o~ 250ul 7 neutral red (50 u/ml)3s & % 0 3
A BE RS e~ 250l H ER (1% 7 B8 0 1%% 1Y 40) > T T2 A 4ais 4

» 100ul 7% 7% (1 % glacial acetic acid, 50% ethanol) » 20 4 45 {s > 14

fin



ELISA reader %t & 540 nm | & #% £ @ » 2+ & NRUj ©

TUNEL = ;2 ! TUNEL(TdT-mediated dUTP-floresein nick end
labeling ) ‘w2 5 % &-EJZ {5 » 11 paraformaldehyde 7 %_30 4 4& >
£ 172 0.1 % Triton X-100 #-‘m*2 347 F > #8 {5 12 Terminal
deoxynucleotidyl transferase -7z 3 % k4~ &2 dUTP 4% =5 DNA
A B o = mre g ¥ ks ¥ by B )7 alkaline
phosphatase conjugated anti-floresein ##<%8 * J& ¢ > 12 alkaline

phosphatase = B & {7 & ¢ F Jis > B H/MUEMERE > -8 LCy

AR F S 0 RN AE LS 2 E A Y R Y i
PO BB AMBERFREFE RS B AU vivo L K
Fg it 3 2 Em S AT

2. % H ¥ & L 12 Cutometer ) T 38 > R8s & X B 455 Tk &

3. & ¥ 1 Cutometer | T4 ki (L 510 2 R HB LRI
S gt XA

4.@%/?']""{81 ,Jk'ékbﬁ*éﬁ'&ﬁmiﬂ .
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