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1. Project Title:

2002 Development of Antiaging Angents from the Marine Algae and
Sponges - Development of new functional marine active

substances and verification of their lead identified

properties.
I1I1. Purpose and Necessity of the project

1. Purpose of research and development

@ To separate anti-aging and anticancer active substances from
marine lives 1living in Korean waters: to enable their mass
production: and to develop functional cosmetics and anti-aging
agents by synthesizing the derivatives of the substances.

@® To study structures and activities through the structural
interpretation of new functional active substances originated

from marine lives

@® To study the activity mechanism of the cells of synthetic

substances

@ To develop mass production technology by synthesizing new

functional substances

2. Necessity for research and development

@ The research on the development of anti-aging agents from
seaweeds and natural sponges (the first stotf] research) has
resulted in the finding of new functional marine substances: the
separation and refinement of the new functional marine
substances has resulted in the finding of molecular structure



formulas of the substances with the highest anti-oxidation
activities and a substance derivative synthesizing technology
has been developed: and therefore it is necessary to synthesize
as many new functional synthetic derivatives as possible,

@ It is necessary to find out new functional substances having
whitening effects from synthetic derivative substances and to
develop cosmetics by synthesizing the substances.

@ In the second stage, it is necessary to start research on the
"verification of lead identified properties of new functional
marine active substances” using the technology developed in the
first stage and to synthesize as many new functional synthetic

derivatives as possible.

@ It is required to verify the lead identified properties of
new functional marine substances in order to develop medicines,
whitening cosmetics and health food additives using synthetic

derivatives originated from the marine substances.

@ It is also necessary to apply the technology developed in the
first stage for to further research and development under a
close cooperation with companies involved in the field.

1II. Details and scope of research and

development

1. Synthesizing derivatives to develop new functional marine
active substances and verify their lead identified properties:
to synthesize superb derivatives from the marine substances
extracted, separated and structure-determined in the first
stage.

2. Studying the activities of synthesized derivatives and their
possibilities of being used as anti-aging agents: to test their



anti-oxidant, anticancer and cholesterol-deterring abilities (in

vitro and in vivo experiments)

3. Research and development of new functional cosmetics from
synthetic derivatives - to conduct experiments to find out
whitening effects (in vitro and in vivo experiments)

4. Examination of the purification and physical properties of
active proteins: to focus efforts on the study of protein and
peptide substances and to synthesize their derivatives.

IV. Research and development results

1. Technological aspects
@ A derivative synthesizing technology has been developed on

the basis of new functional marine active substances

@ A technology to develop cosmetics from seaweeds has been
developed.

@ Scientific abilities to use marine life resources have been
enhanced.

2. Economic and industrial aspects
@ By extracting or synthesizing new functional substances from
marine life resources, their industrial applications can be

promoted.

@ Contributions can be made to the national economy by
encouraging relevant enterprises and pharmaceutical companies to
conduct research and development on the substances.

@ People’s recognition and understanding of marine life
resources can be enhanced while helping people increase their
awareness of the need to preserve marine resources so that the
resources may not be depleted in the future,



V. Research and development results use plan

1. The results will be used in bettering people’s health and
developing highly value-added strategic exports by developing
new functional foodstuffs, food additives and cosmetics.

2. The results will also serve as a foundation for the
enhancement of marine life applications in the bioindustry.
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2| F2AZc) oEHES} §E F83 F4 Hintouglss A2 Lulg
HAR the EeAZ ofdolHEHIOIE : Wit (1 : 20 )02 HAPIsnieays}
o] ¥3HE(2) 0.75g& dHrt

[2}3}&3 (HS1623)]

0]
I~

<Z i

1.14g2] €38 A=Y nfadgdd AHZE Y 8.6g% AUYUYE 1& o= =
A thE 0TolA H¥3] Hrigich 60T7Hx] 71d%t ¥ 1A E aukr e,
Ni(dppp)2Cl2 (0. 13g) £} ethane sulfonylchloride (5g)& ofe]E¢f B/ the 0TolA
nlavle HEES AAI] JIALch 60T7IR] 7HdE ¥ 1A E 2kt
o] FAE Folt dEES Mt M ¥ dibg AH83lo pH 78 =7}
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2 F2AZc) oEHE2 EE F&30 4 Fiuladelcs AxAg|a &ulE
HAAY thy EelAHE oidolAEolE : ¥4t (1 : 20 )22 P32 nfe ]3]
o 3HE(3) 1.07g& Agirh

(313154 (HS1624)]

(o)
<QI>/\§/\/

]

0 (o]

0.65g2] €3 AZXY ndlgol AHEE Y3 529 HUYE 1& ofel20] xq
THE 0TolAM Hd3] HIRich 60C7Ix] 719 ¥ IXNAE 28| Fc),
Ni(dppp):Cl2 (0, 08g) 2} propane sulfonylchloride (3.5g)& olej2o] H<¢l vl 0To)
A ofadve HUES AAS] HIMAACE 60T7IA] 714 F 1A AT 2k
th 4hgo] FZHHE Folt dEES HIIslH A F gitg A&l pH 73
=712 FALC oEHES EE F8319 B4 Finpouao® AXAF|I £
& AAYL i £elAZ oHolMHolE : ik (1 : 20 )& HYIARnie
3]st 33E(4) 2.2¢& Aot

[23HE5 (HS1625)]
ORI\
1T 3

1.02g8] €3 A2Y nfaugd oHESE Y31 7.78z8 HUE 1& e 26 &
A ThE 0TeolA ¥A3] HI¥ch 60CT7IX] 7148 ¥ 1IABAE 2k c)
Ni(dppp)Cl2 (0. 1g) 2} isopropyl sulfonylchloride (5g)& ole|20¢] &¢Ql tha 0Tl
A olave HEES WA WA 60THIA] J1EE ¥ 1ADAE 2k
Tl go] FHE Folt dSER Wil HMA F Jir& AHg3lo] pH 74
E71x] F3¥AUC] oEE2} 2 $&3ld B4 Hinlouge s AR £
& HAYL ok LeHE olHolAEOlE : i (1 : 20 )2 FPARn(ED
|3t HEE(5) 2.3z dalch
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[213}E6 (HS1626)]

O
<O #/\/\
0 o)

0.93zg8] €3 ARY ufudgd AEHZE Y2 7.1g8 HUUE 18 oel=e =
 th 0TolM Ad3] Hrsi¥ch 60T7HA 7Mdgt ¥ 1XA= ajkAic),
Ni(dppp).Cl2 (0. 1g) &} butane sulfonylchloride (5g)& ofel=of ¢l the 0ToA
vl e A A3 ¥ 60T7A| 71EE ¥ 1A BB E AT
hgol FH4E Folle 435S WPl A7 ¥ dibe A183le pH 73 %7]
2 Z3A7ct ojel=e}l BE 2&5t B4 Binpauge s A=A SuiE
AR o Ze)AE odolAEo|E : ¥4t (1 : 20 )22 YHIARni= 93}
o 331E(6) 0.45g Lirh

(21387 (HS1627)]

0.69g2] €A A2Y nfauvigol AdHZEE ¥ 5.228 HUE 1& o2 =
A T 0TolAM M3 Hulgch 60T7HA] 71t F 1A= ikAgich
Ni(dppp).Cl2 (0. 075g) 2} ocatane sulfonylchloride (5g)& offeHlEo] ¢l thg 0Tl
A nlaule H3ES FH3] JIALACL 60T7IR] 71dE F 1ARAE adkrA g
Tl jtgo]l FHHE Folts &5 HIIslo HMAA F Fatg A3t pH 73
=712 F A dEHEd EE 83l F4 Hinfaygos AxAII &
& A chd felAME ofdolMElolE : ¥al (1 : 20 )o& FHAZnED
st HEF(7) 0.52& Ach

[2}3}188 (HS1628)]

o) ('S?/\/\/\/\/\/\
AT
0.54g8] ¥3d AZXY nfaugo] oAHEFE Y3 4.1g9 HYE 1& AdeH=2d =
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Q Tl 0TollA HA3] M¥rigiclh. 60T7HA] 71E% ¥ XA E aukr}Fict,
Ni(dppp).Cl2 (0, 054g) 2} dodecane sulfonylchloride (5g)& oflefl2o] H<¢l thg 0Tol
A nfauie ES AA3] WAL 60T7HA 7Rt ¥ AP E Al
th 4hgo] FFY Folt dSEZ WPl HMAIY F 4k AHES pH 73
=712 FA7c) o229 §2 £&31d B4 FidulavecsE AR &
& AAY the &2AE oHolAMEolE : ¥4t (1 : 20 )22 FYPARulED
Pyl st 3E(8) 0.5 Vit

[2}3}59 (HS1630)]

1l
HQD/\lsl/
HO o

2.288) UFulE FEalol=g FAY viYd F=alol=of =alth 0T
cthane thiol(10.2g)& M7H} ¥ BAUE 2(1g)8 WYY F2elolSo] RolA A
it the A3 LEE HSAA 10TE §AAUT Ugo] Y F vlF
2T T 150012 B9l QERIRE 9402 pi 27t W wrlA St ohe tlE
ZEowa B2 FE%0 B4 RAlMEoE AZAYT Sl AAY O
feAE HULYTE  TFEE oF (2 98)& A8l FPAZnpE s}
o HEHE(9)& 60mg AUTH

[2}3}810 (HS1631)]

Q
AT T
HO o

1g8] &FulE F=2ol=F FAE HEA F=2elol=o] Atk 0ToA
ethane thiol(13.6g)& M7I% ¥ UE 3 (1g)& WL 2 eloj=of M N
Zigith. ohe AW3] =& ASAIA 10CTE FAA i ¥kgo] 34Y ¥ &
=2 ottt 150ml 2 3|32 AHURE &4 2 pH 271 € wi7lx] Jigt o OiE
EENYR &2 F&39 ¥+ Fnadec ARA7|a Sujd HAY ohE
2AE HALYIE : TIGEE oie ( 2: 98)& AHE3lq FHAZRnlEIy 3}
o 231&(10)& 50mg ATt
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(331811 (HS1632)]

(o}
Ho:©/\'s'/\/
1
HO o

2.78% «FuolE F2eol=F FAE nmEY F2elol=of J{crh 0TelA
ethane thiol(12.7g)& ¥7I% ¥ ilE 4 (1g)& v F2eloj=o] Ry JH
7ijich. the AV 22§ AsAA 10TE {2 ibgo] FAY ¥ g
22 o 150012 F3]32 AAUEE S22 pH 271 € diziA] 71 thE olE
220§ §2 $&3% B¢ FppluecE A=A £uiE AAY oL
feAE AL : USEE W (20 98)& AME3e] YA ZulEDgy 3}
o 3E(11)& 45mg B2lct

[33E12 (HS1633)]

2 L
HOD/\§
HO o

6.3g% U¢FnlE E=ol=g& FAE nLY F2Bclol=o] RATL 0TAA
ethane thiol(29.5g)& M7l ¥ AYE 5 (2.3g)& HEH F2elo|=6] wojA
Aokt the W3 228 FSAA 10CTE FAAACL Ago] FHE ¥ ]
2= o¥t 150012 F3]3 ARy §JSZ pH 271 © dizlA] st ok o
220D 82 Fa%ld B BAuUelE A=2A52 Solg AAY o
+ 222 AYIE : UIFEE GRE ( 2: 98)& AMESle] AHAZniEIYY
sto] HtE(12)& 70mg A AT

[2}3}&13 (HS1634)]

HO g/\/\
H 0]

1.2g%] ¢FolE F=elol=F AAE ol F=cloj=of 3wt 0ToA
ethane thiol(5.5g)& M7I% ¥ HUF 6 (2.3z)& HEH FEelo|=o] ol
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At the AAY LEE AsAA 10CTE 21420t ukgo] FPH ¥ ¢
52 ogt 1512 {3 4HURE A2E pH 271 © wizix] 718t ok vl
2303 §E 8319 74+ FquiavesE A=A SuiE AL o}
< 22AE AYIE : UEEE oet ( 2: 98)& AME3l] A =ulE YY)
slo] #3HE(13)2 30mg Aich

(-84 2]

H:D/\S/k H20,, H0, HOD/\ﬁj\
MeOH HO O
17
HO . HO
O:©/\S/\/\ H,0,, H,0, D/\ﬁ/\/\
H = HO (o)

MeOH
15 18(HS-1605)
HO. HO.
(0]
HO MeOH HO
16 19

[2}31817 (HS1604))

2 A zhde] Aol 3E (14) 198 mgE 5 ml o] Higr&d =l ¥ 2pit
s 1 mol 48L& 2o ZIF 40TolM 124135 abstct. 2edst
oM guiE AAYR F, EAAMEZ oUYIL : TIFZE2MT (5:95)% AHE31S
ZH3A2 e 3t HFE(17) 212 mg& ATh ojuf RfE 0.320]93 +&
< 99%¢]9lct.

[2}3} 818 (HS1605)]
£ Aol zhdef dojF H3E (15) 210 mge 5 mle] oigho] = F 2t
34 1 mol £80E A0 A JIRE F 40ToflA 122 7HFet zursiadct, Z¢t

sloflq SuiE AMAY ¥, L2 UYIA L : CIFEENE (5:95)& AHS-3o
Ad4azuiE 0y sto 23}E(18) 224 mg& L2t} oluf RfE 0.320143 4&
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< 99%o°l4irt.
(2131519 (HS1603)]

£ Aol zhde] dojd HE (16) 198 mg& 5 mLo] Higtgo] Rl ¥ it
A 1 mol 488 A2olA FHE 40Tol A 124]2H5Qt 2utsiddct Aqtst
olx Bulg HAY ¥, LA UYIL : vIFEZ2oT (5:95)& AME-3ly
AYA2ulE 293t E(19) 211 mge F4Hrh olu] RfE 0.320]42 &
2 99%°] 4t

A 2 d PER=AL IXFEFXBAZA L
71878 a7

1. AEdd
7} HS-1605 F- M2 in vitro oflA 2] LDL 4At3}ei4] A2} ¥l

(1) Al& &v]
Positve controlQl Vit. Cx PBS bufferd] zolm, HXA|i= EtOHo] 3gojxr A}
K%t} Vit. C, 183 FENE=1, 5 25 50 xg/ml =2 A3}t

(2) LDL &1]

LDL(Sigma No. L-5402)& U3} PBS buffer® 24A|7 FM4%F ¥ 0.45m
syringe-mountable filterol] F2A|A Aladsle] AHg-3}dct. LDLY w3 =&
bovine serum albuming FEFOE AMR3}o] Lowry] L2 Aatsiedr].

(3) TBARS &%

0.1mg protein/ml®] LDL?} HxHE W&ol HS-Compounds”} #H-¥ LDL 4r3}
uhgofo] Cu2+2] Fw=7t 5uM7t HE8 HII3ES alcohol 0.5%F MII3le] 44]
Tt B¢ 40TolM  Ar3pAjgich, AR LDL 4ESd i} sEHE ARH
malondialdehyde(MDA) EFE uh-gdof 0.4% TBA, 15% TCA, 2.5% HClo] HR¥
TBARS solution® 1ml & The 2 4t ¢l 957100C $-R-AbollA] 2027t vl
SAZch. ZAE A EF voltex3| A 7| 2F AL FAM AY ¥ 2000rpmo]
A 1083 dAEe] ¢ ok AFAE 532molM HEREF FAHAct A EFY
TBARS®] ¥ %+ malondialdehyde (MDA)E gThEolZl MDAS] &R MO BHE F3lo
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MDAS] nmole2A Uehigict.

(4) DPPH free radical &A% &%

2} X|&¢] 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radicalof] thgt &£A #H2} &
Fubg e vhezt gl 4 548 AR (1.25-120/oL) & oehgo] %9 ¥ 4ul¥)
3t 1.5x10-4M =2 ogto] £3iA|7) DPPH &< 1ml2} F T3}z ykg &
e A2oM 302 WX ¥, 520mold FHEE AL ARE AL
] 2 viRFE} vjZstq R oP £AREE YEERE Uehdn], 33 &
Agste 4 FAE FIFY o= Yepde}

. 58NS

(1) CS7BL/6J& ol-8%t AEHLHE BF A8 Y FELY

Asxofx LDL A A7} w3l 7] Wdol 7Hs¥ HS-16058] 2| AA s}
EE AMET] f3] IAEF ARAZ FHHA AHEEHT = HulrelRlE
AHgelA vla AYstgct

(7h) g LeHE E§F /Y

ZulA3} fo] @ E]: C57BL/6J moused AH23}od1.25% FAHSS {3
paigen diet& 115 F¢ HHAIEAM 1 Fd2el& ¥F& fusiack AF
20g8] 47 C57BL/6J moused 5 ul2]®] %t FHlo|x|o] Yol AlL3jort AHELS
28 H$R3A U2 Y8 AEE YHAIE B hRF(N=10), paigen
diet& dHA71= A8 hEFE(N=10), paigen diet& FF3PHA HS-1605& FA}
3= HS-1605(N=10) 12|il paigen diet& FF3IHA HulAelRlE FARRE Au}
ARIRIZ(N=10) 22 F 478F 40 ul2|& ARSSigch A4 2%& 20T, A
HFEE 55%& FXI31aL, 12A13 1P o2 W& RAFHACE A4 Ho Yo A
¢ glo] MH3=F 34t

(U) 32428 95 xE5az}

nhAE 29 10ut2]Y 4208 o] BAF, tiRFE, AulAEEIZ, HS-1605
FOE o] AU LAYE BlQl 4 60kgS S & ol TAYE ANE
] 20mgE Foi3te= A& JV|ESE HF 20g%l nlfLolE 0.0067mge] HS-16052}
AMUlAELEl S Foi3 =& #ith 0.0013% Ydo] HQ HS-16058F AulAElElE
0.0067mg/20g/day 2 347t HZAFoI3lgl3, tRFL 0.0013% ¢IAL Y
PBSE FF Foidldrh. UYL 11F5¢L paigen diet2 ARR3toch 115 A}
¥ 2§ HE3q FUIE &t
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H 2-1. A8 9] F2d(Composition of experimental diet )

Ingredients Normal group Experimental group
Casein 20 20
Sucrose 10 40
Corn starch 13.25 13.25
Cocoa butter 7.5 7.5
Corn oil 7.5 7.5
Cholesterol - 1.25
DL-Metionine 0.3 0.3
Vitamin 1 1
Mineral 3.5 3.5
Cellulose 5 5
Sodium cholate 0.5 0.5
Choline bitartrate 0.2 0.2

paigen diet R4 (100g) -428 Kcal

* FALF (paigen dietofA] cholesterol & " Z)

* AYCRF (paigen diet)
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(th &4 32

113 AR F, 12X FA Y o JdHE= np3sidrl. sizi] g 242
28 ol AEY ¥, 4P, AF, v, % 5o 2L A& 0.9% B2
Ao A2 thE AARNE £5& B3] AL ¥ Y thE -70T
YEaol Eastgrt.

¥4 A2 H3A 22l Y2 U I=E FALHz QujPos @
3171 Siste 2 2zt YFEE 10% NBFof| 13315, L2 Bouindfe] 3
B3t

() 8% Sd2HE 4

3 9 A Fe] F FH2eHE P2 AT gJo2RE g3} F¢ v}
< cholesterol kit(Cholesterol E Kit BC 108-E, o}itA|e})T H A Hoj 23] £
gith. A& 0.02mlof AR g A|¢f 3ml& XI5l vortex mixer® E¥}s}a 3
7TCwater batholA 5&3t ¥h-gA]# 500nmolA] FXREEF &3l Fd2AHE EF
£4& 0|83l 919 WH} FUMA UHAIA FREE SN F, AB FF
= %E thy AdA didste 83 o 2 gy e] FZgAHE g 3y

ch.

AAY F3=
Cholesterol (mg/100ml) = x 300
Ao E3x

(u}) 8% 8% &4

Y 9 g Fe] S {FS QY ddozie gL FI e
triglyceride kit(Triglyceride kit, BC 118, o}itAef)E JH AWM 23] £48%
t}.
A 3 FY2HE S 5UstE, FEAY EELAE o] &3 ¢
o P FUNA LMAA 550molM FEFEE FIY F, AR FAE UL
TheE ol tiste] 83 9 2 Xehy £ F4x4 ek Aasidrct

AAY 3=
Triglyceride(mg/100ml) = x 300
Az E3=

(vh) e =% 3
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Mouse®] & 2g 4 3l Folch T WHE&E £F3ld AU &3,
chloroforn® & 25m¢o] S| & F F L3l A BT A3}

A F&YY F FU2HE UFLS HAHol ¥t FaFE cholesterol
kit(Cholesterol E Kit BC 108-E, olitAl¢h)E FAFstdct WA AxY &9
0.1m¢%] 33} water bathoj fulE BF HWAIZ ¥ 0.2:m2] ethanolo]] &3
stodch ukgzle] EEbE WA|3}7] f5le] 0.5% Triton X-100 0.5m¢-& P uH-g
Al1QF 3meS HIIste] mntsgc.

ol & 37T FRolA 58 ¥HSAIA YA ¥, 500nmolM FHE=F &3}
I FHAHE EEEUE o] 83t H9 YH FUA UHAA FUEE 3
T ¥ ARY EFFE e st EFolM gz FUWN YYPos F FYgA
HE #$g& F3tAch

A F&AFY FEAY P LYo 2% HFR triglyceride k
it(Triglyceride kit, BC 118, olitAl¢h)E &F3iqgch AY Wi 7 3 &4
2HE FFA T EHAA FREE FIY ¥, AEY FH=YL Y
3l 8% #FE F3Ach

(A =3 &4 &3

P22 & 10% neutral buffered formalin(NBF)E 13, ¥4A]j7l ¥ paraffin®
E X3} o] & 3~4m FAE A2 tl¥ Hematoxylin-EosinS & g3l 4§
A3 A= FY Hu|F oz JAACL

(oh) 54 NANULE &7

tEue) 23 YHAEE &35 2] )5t o}pre] SUAME Bouin £
L% I3Y thg automated image analysis (analySIS Image Processing: SIS,
Germany)Z Fu¢] FAE &334}

(zh) BAAz

AdEZ:s B ¢+ EEHXE Uehgln, 1EdAHE €§F SUAEE Yot
B7] 33 B o2 A8 d2F Aol €3 FeHAHE 3 HIL-C, 223
LDL-CZ Student t-testZ 0.05 R2j4-EolA ZAF3td3 HS-16052) AlujAE}kle)
IXEF NBAE HASI] #3le] AY o=, HS-1605F Lg|al AlulielEl
T8 /2’82 one-way ANOVAZ HE§ ¥ Aol Feldo] UAHE FY42
0.05 oflA Duncan’s multiple range test& AlA|3le] {-oJAd-& BZslAAr).
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2. 4873

7). HS-158074 BgHEo] LDL Ak3} & &3}

HS-158074 BEHE] LDL Absjol titt o) 7S AIS R Table 2004 B u}
s} o) HS-15807 BE-S LDL Aol thsl Za Piiseg Moz gtk
HS-15807 BRHEe] 8he} B3 HYUE Sk WSS o wjEbd Cb o
40% 7hae) LDL Ab2} o)x] H2}E Bl Zlof u]a| HS-158074] S1YHE- °F 50%olA
90% M3) EIHE Hoj 8} byl ulelw C of Hls] &S ¢ 4 4Tt

HS-158074 BB 2 A wEold LDL 413} a7t A3t WS AL HS-1579,
HS-1581 1|5 HS-1605 o]gom, o3 the} §h4o] 7Hsyt HS-16058 SE AY
£ Ba= dysict

L}. DPPH radical &A%

HS-1580A12] fel7] £A%E FAslAx REAY =& 0.1z/nt FII5iE
o = 2-3z o] ujelwl C B} HA3] &2 0.8404 0.91% F=2] DPPH radical
£A%& Yetdch

th MFz} Aol g 3}

Table 4= 11F F¢ B4 thRZ Ao|9} Paigen dietF M3 MY =z
Simvastatin, HS-1605F2] M F3} Ao]AE&E AW E Ao}

43 BT A AFoAN HFHoSE FUIsH= o] 9t AL ¥ 4 9z,
Aol HHTL 2.34~2.74g/day = /A zlo|7} Qlgtt. Ao|AEE {FHA
217t e A& # 4 drh

gt Z71FA

A0 B7IRAE E 2-5 off UYehgch. % FAE FA cjREZol 1.16g,
AY ch2F 2.06g, AUFAEIRIF 1.82g, HS-160522 1.88g0.8 AA} tf2Ze B
= AYZ vlsl Jp4R ol BAHLE {23t (p<0.05)

ARFAE 42RF 0.10g22 2z} Foj xjol7} glola, ol A7 =, 4
2, 8%, o, 385 7 F704 2o} gle AL & 4 At
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F2-2. LDL At¥}oll ch¥t HS-1580A412] 3t4t¥t ¥ 2}(The antioxidant effetct of
'HS-1580 derivatives against LDL oxidation)

% Inhibition over Control

Sample 0. 5./ ut 14/t 5.8/l
Control 0

Vit.C 36. 67419, 02 20,5617, 13 38,9919, 07
HS1476 58. 6243, 76 73.3941.39 84,143, 49
HS1522 38.02+10.19 48.9242.58 55, 28£17. 4
HS1577 64. 3740, 02 76. 8549, 01 88. 7417, 43
HS1578 66. 36£2. 56 79.39£3.55 87.09£6. 48
HS1579 72.0541. 67 76. 6541, 47 76.15¢13. 67
HS1580 66.59:12, 33 77.54¢1. 46 82,7243, 83
HS1581 70,2341, 53 73.2743.28 81. 9616, 04
HS1582 62.72410. 86 72.4148,34 80,5149, 75
HS1603 59, 8245, 65 18, 36£13. 54 20,5819, 15
HS1604 61,8743, 34 34.65:22.76 57.18¢12. 39
HS1605 63.063.13 62.9841. 61 69.71£17.85
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140 ;

% Inhibition over control

[ O005ug/mi
120 1 g/l
W 5.0/ml
100 |
80
60
40
20

0 L 4 ' L | . ) 1 (.

control  Vit.C HB1476 H81522 HS1577 HS1578 HS1679 HS51580 HS1581 HS1582 H81603 HS1604 HS1605

$2-1. LDL 4tE}o] cfi3t HS-1580A42] ¥4t H 3}(The antioxidant effetct
of HS-1580 derivatives against LDL oxidation)
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X 2-3. HS-1580A f-=A2] DPPH R-2]7] £H% (DPPH radical scavenging
activity of HS-1580 derivatives)

DPPH savenging effect(%)

Group 0.14g/mé
Control 0

Vit.C 0.14+0.11
HS-1579 0.85+0. 06
HS-1581 0.77+0. 08
HS-1603 0.8440.91
HS-1604 0.9110,17
HS-1605 0. 8410, 36
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5 0.1g

-l

H5-15° H5-1581 H5-1618 HS-1604 H5-1606

\
/

—
(6]

Scavenging effect(%

o
U‘l

5 2-2. HS-1580A] R <A DPPH §2]7] £A4% (DPPH radical scavenging
activity of HS-1580 derivatives)
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H 2-4. 115 F¢ paigen diet 3 F2] AF, o] Y3, oA & W3
(Change in Body weight, food intake and food efficiency ratio(FER)of
mouse fed paigen diets for 11 weeks)

Normal Control  Simvastatin  HS-1605
Body weight
Initial weight(g) 20.24+1. 68" 20,7240, 30 17.911. 94" 20, 9720, 47"
Final weight(g) 22,3210,66 21.35¢1,22 21.90+0.78 21.6810, 39
weight gain(g/day) 0.03:0.01 0.01£0.01 0.05t0.04 0.01%0. 01
Food intake(g/day) & FER
Food intake(g/day) 2.74+0,79" 2.34+0.82" 2.410.77° 2,550, 78"

Food efficiency ratio(FER) 0.8145.39 0.89t4.61 1,8246.36 0.12+2. 04

NS : not significance
Food efficiency ratio (%) = (weight gain(g) / food intake(g)) x 100
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¥ 2-5. 115 B¢ paigen diet 43 ¥ 7Y FA
(Liver, Heart, Lung, Kidney, Spleen, Brain, Testis weight of mouse fed paigen

diet for 11 weeks)

Veight, g

Group Liver Heart Lung Kidney

Spleen Brain Testis

Normal 1,16+0.20 0.10+0.02 0.16+0.05 0.29+0.05

Control  2.0640.20 0.10£0.01 0.1940.05 0.2640,04

Simvastatin 1.92+0,24 0.10+0.02 0.20+0.08 O0.25+0.04

HS-1605 1.98+0.23 0.10£0.02 0.15+0.06 0.26+0,02

0.07+0.01 0.40%0,07 0,15%0.02

0.0710.02 0.43£0.04 0.14+0.02

0.0940.02 0.43+0.03 0.15+0.02

0.0810.03 0.42+0.03 0.15+0.02
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¥ 2-6. 3UE3 [Y4ol(pagien diet)F 115 F¢ Y3 nhe2 €3 23
3T (Plasma lipids concentrations of mouse fed paigen diet for 11 weeks)

Total HDL LDL
Triglyceride
Group cholesterol (me/dt) cholesterol cholesterol
ng
(mg/de) (mg/de) (mg/de)

Normal 100.17¢21.20  161.41+3.82 60. 441537 7.45%17. 89"
Control  190.27+27.45° 157.4215.57°  51.00t4.2"  107.7828. 46™
Simvastatin 156.74:8.14°  154.2616.12 54, 6416, 08 71. 2542 81°

HS-1605  158.65¢15.80° 156.42+1.99 58. 0418, 03 69. 3319, 25

a-cDate were significantly different analyzed by one-way Anova followed
Duncan’s multiple range test at the 0.05 level of significance.
NS : not significance
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g8 8 8 B

Cholesterol Con.(mg/dl

8

a
]' Total chol
Normdl Contral Simvastatin HS1606

£ 2-3. HS-1605%] €% FdAHE A3t
(The effect of HS-1605 on decreasing plasma cholesterol)
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o §3 Ad SE WY

(1) §% 242618 5=

ZeaelEol 1.25% A7t paigen diet§ ANT uppre] Y AW wEL
190.27ag/d1 2 FA2ACNES ANSHA U B4 A2 100.17ng/d10] u]sh <
2008 275t LAWZo] AY ¥ RoT AZFUTHE2-6). HS-1605¢) TA|WE
ASAAE AMRL ©f HS-16052L 158.65mg/d1 S Y chEZo uls] of 17%
35 RO PASUR(E2-3, 1<0.05) o= AAYE NEAT FuUeAsH
AMREE AulaErRle] A WA s azH(18% 7ha)2} SAbslaTt,

(2) LoL Ed2EHE 5%

115 A% ¥2] Lol FH2HE v B4 tRFo] 7.45, 4% cjxFo]
107.78 Simvastatin®2 71.25, HS-1605 ¥+ 69.33 mge 2, AA} tfxFof u|3]
A tiRFol 108] o} &oHp<0.05) FHLEE Aol& F7|7t FFs1d 24
2HE HFo| SUE 4 U ¥UATHE2-4). HS-1605 FojA] LDL-CS] A3}
H3E AWEUAE ], Y dixFol] Hl3] HS-1605 + 36% F= RHo=s
4319 3(p<0.05) o]= HulAE}El Fo{A] LDL-Co] 33% Zt4A¥ ZAz2e} F-Alslo &
3 3 LEE Aot FUY F¥E Uehdigdct. ol Azb= HS-160571 L E
JLHE §F ABAEZE /MY 7Hs80] U& vepdcia B2t

Alolg} RAoA FFH FH2HES 13 oM Rl ey 344
Foll E§=x|o] free cholesterol (FC) = cholesteryl ester(CE)¢] ez &3
2 BEAY, Ex U 23 HETYoA FH|Eo EF Aty AJAAE o]
Stich Chylomicronzt VLDLZ MUZ F4X & &7 T62} Aoy €=l U
A8 T6E =Lz i3t g ¥rl 2l EAUA VLDLEFE AgE
= LDL2 g& FYAEHER steroidogenic tissueZ $-£3H= 24k SEL 310
AR AT AHel oyt fjHAxE ddA rl wi2ld DL FUF Y
Az}E2 EHE LOL 4t3ls FUZYE dodle= IAFAHYU ol 2 gich &
% FH26HE2 Ay AR PExL] Hel2 ojn o|F <oF 3/42 LDLE ¥
43le] ¥F LIL s SUZANF Wiz @A X 371A] & A 9l
tlh A3 8732 Po] ©E SHHH F7IE AR Ayt FHLHES YA
£ 2F ARy 978 FFAIILE A Hoj ol 2 AU, F2 LDL YA
E4=lo] H&TH7l monocyte, macrophage T2 ¥7 @duite] FAEo] AEME
2 A3l 743 =H, ole} A2 FH2EHE FA o3 FEIA U
H2 gAeH FolE dosiA |t
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Xx2-4. HS-1605%] LDL-C A 3}x >}
(The Decreasing effect of HS-1605 on LDL cholesterol)

190 + Aa
LDLC

e
(@]
£10 | o
c
S ot b
o
S gt
n
3
o L
59 B

°| L

0 - '

Norrmel Cortrol Simvastatin HS1606

a-cDate were significantly different by one-way Anova followed Duncan’s
multiple range test at the 0.05 level of significance,
A,BData were significantly different,
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(3) HOL EYLHE 5=

1153 AR ¥ HIL Ed2HE =& B4 dzdo] 60.4, AY Uz
51.00 mg/d1E FHAEHE Aolof 2% HDL-CY A3} VA2 4HE 4 ¢lgct &
glopu] g} HS-160522] HDL-C S5+ 58.04 mg/d1 o8 AH URXFL] HIL-C HEoi
Hlsf felHQd Xo|rt §lal, ol AulAEIR RAZME FABIA e,
HS-1605U} A ulAEIRIS LFYLeE FF2 AEY 4 22U, HIL-C& F7HA]F]
t A= A¥E 4 gk x2-5). L Ed2HES 23] 9 FHAHES ¢
olFo] tog uigto N P FYAHE H & Hol=d FYUHYHE oYst
= A dolct.

(4) €% 3423 =

1153 AR ¥ 83 F4A3F T BATo] 161.41, HY ciRFo]
157, 720g/d1 2 TFHLEHE Aol 2§t F4xY e FoAA HdE= HvE
4 gidct. 2el3, HS-1605 & 48X 5=+ 156.42 mg/dLE AP
e xolrl glolar, Hu|AERIF YA 48U = A3t QA4S Holx] ¢
QITtH £2-6).

vl 38 2E 5=
TYZ Mol& Foi¥t kLY AAF =& E2-7o] Yehigch

(1) 78] EYLHE =

FIY2HE 1.25% Y71 paigen diet& 4N o229 71 I 5 WY
£ Table 60l XHi= 7z} o] Uelutz, 78] FY2HE vx& 11F AR ¥
A tjRZL 23.78, AP tRFL 63.59, Simvastatin F-& 51.150]0], HS-1605
T2 52.85mg/g olgith. AY thRFY 7 ZHAHE == A iR Fo vl
of 2.58) FE wol RolAe} nfAIIA 2 IFHYAHE Aol& YA of
o] FHE2eE 27 RFo2 HoUS ¢ £+ gt 223 HS-1605& Fo
3R o 7] FYAHE BEE 17% FHE A slo] AupAlei(20% 24)2
FA1% AE Uelgdch(E2-7, p<0.05).

(2) T 348A% 5=

ZLHE 1.25% ¥71Y paigen diet§ 43T vfeA9 7o) FHAY =L
A tRFEL2 47.80, AY RFEL 40.53, Simvastatin T 49.14 123,
HS-1605+ 47.60 mg/g22 It |2]do] gle ALE JEjyic]
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X$2-5. HS-16052] HDL-C &7}& 3}
(The increasing effect of HS-1605 on HDL-Cholesterol

0 7
&) -
7l HDL-C
2
(@] -
EY .
5
(&}
S 40t
Qo
83+
(@]
£
O o0t
10 +
0 L 1
Normal Control Sinvastatin HS1605

a-cDate were significantly different by one-way Anova followed Duncan’s
nultiple range test at the 0.05 level of significance.
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3

Triglyceride

:

8

Cholesterol Con.(mg/dL
8

8

Normal Contral Simvastatin HS16806

£2-6. HS-16057} 115+ §<¢t TS} iAol & AT
uhe22 RS A X 4%
(The effect of HS-1605 on plasma triglyceride concentration of mouse fed
paigen diet for 11 weeks)

...42_



¥2-7. FUAAOIE 1157 TR nleAe NFEE
(Hapatic lipids concentrations of mouse fed paigen diet for 11 weeks)

Lipids(mg/g)
Group
Total cholesterol Triglyceride
Normal 23.7810.54 47,801, 35
Control 63. 59+0. 00° 40, 530, 00"
Simvastatin 51.15%0, 45° 49.1447.16
HS-1605 52,8240, 73° 47,6012, 37

a,bDate were significantly different by one-way Anova followed Duncan’s
multiple range test at the 0,05 level of significance.

NS : not significance

_43_



8

Total chol
70 a

Cholesterol Con.(mg/g)
8 8 8 8 8

o

Normal Control Simvastatin HS 1605

£2-7. 113 F<¢ piagen diet§ HQ F|2] hepatic cholesterol ¥ %
(Hapatic cholesterol concentration of mouse fed paigen diet for 11 weeks)



‘ Tigyosice

Triglyceride Con.(mg/g)
B 8 38 8 8 &3 8 8

—
o

Nomvd Cord Snvastdin H5166

52-8. 115 %9t paigen diet& HQ F 2] hepatic triglyceride %
(Hapatic triglyceride concentration of mouse fed paigen diet for 11 weeks)
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AL EAE AR

LFYLEHE AMolE HHAYN AYuxRZY T &Y 4L AFEUL (R
2-8) Ad FAPE (52-9)8 T /A (x2-10)8Ao] BA3A AY¥=HAS
& ¢ 4 g9l HS-1605& FoidtdE wl 1o APHUA F=& JYdRF v
3 2 =7t gy fAFolx] ¢dgten, HulAridlzl {AIY @AE o
Ehdiglch. el 8 HRES QS HS-1605 Fojofl o3 tia dAxgleoy
Aut2elel Bl $2 32E UehiAls gttt 84 1FYLHEHF NEAHE
AEEE AUtAEIRA §22 FH2HES A 5+ glen el Jigo] e}
Ux Zo] A= gt

of. Fu2} a3}

HS-1605¢] S o AIHE AR Hslel B e SAE FYsi
tHE2-9). 1.25% SUAHIES WY ol8 1137 JANASAE B3,
AYciz2old 228 SUAI U] ol Hs-1605¢] A} o3 A3}E
ABE 4+ gt YN0 E paigen dietZ 474Y ol4 AR 3tHE o) C57BL/6J
nouseo] SUATL FUTUCIT YA o], ¥ APl HS-16059 EIE A
HE7] HslA 7)) Aol AsMslojof & RoE Pz},
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H2-8. 7Zte] ulB A} 42| (The degree of abnormalities of liver)

Degeneration of hepatocytes(lipidosis)
Hyperplasia of
connective tissue
(Fibrosis)
Central Peripheral Portal triad
Normal +++ + + +
Control ++++4 +++ + +
Simvastatin 4 +4+ + ++
HS-1605 ++++ ++4 + +

Degrees. not detected(-),very slight(t),slight(+), moderate(++), severe(+++) and

very server(++++)

_47_



1605
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simvastatin

control

Normal

£2-9. 7t (The Liver)

_.48_



“\ ’ ( LH““ \“9“ .
. R . My
W P e,

Normal Control Simvastastin HS-1605

%2-10. 7t (The Liver)
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¥2-9. el F4 (Thickness of wall of the Aorta)

Total thickness
Normal 68. 8013, 61
Control 71.15419.90
Simvastatin 68. 95113, 32
HS-1605 76.20+14, 44
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] 3 A TDB =3 (HS-1580, -1581, -1582)7}
inducible nitric oxide synthase (iNOS)
off mXj|&= B

1. A8y

7l. d8A=

Lipopolysaccharide (LPS), actinomycin D (ACD), cycloheximide (CHX) %!
bovine serum albumin (BSA):= SigmaAl (St. Louis, USA) #HEE& AM&3}4c].
Phosphate-buffered saline (PBS), fetalbovine serum (FBS) X! RPMI 1640 medium
£ GIBCOA} (Grand Island, USA)ofA] F¢l3}4dt}. Anti-mouse iNOS monoclonal
antibody 2} horseradish peroxidase-conjugated anti-mouse IgG + Transduction
Laboratories (Lexington, USA)ollA 3l em NG-Monomethyl-L-arginine
(NMA)+= TocrisA} (Bristol, K) HEE AHE3tdcrt. 1 ol AJfS FFAI¢¢
& AH&34 Tt

L MEej 9 BN 2]

Raw 264.7 macrophages+= 10% fetal bovine serum, 100 U/ml penicillin, 100 ug
/ml streptomycino] ¥7}®H RPMI ujx]|& ARE3fA] 37°C, 5% CO2 incubatoroflA] uj
3st9ch. TOB KA Al R& 100% ofgh&oll &3] F uvjx]oA 0.5% ofgt&o] Hx
& stden] LPS Me| 1A% Ao dA Ae|3iqrh

Tl AE BEE JF
Raw 264,7 A ¥ (1 x 105/well/100 ul )& 96 well plateolA] 147t ujorgt ¥
LPS 3! A28 Ae|3la 24A] ¥ o] sulforhodamine B (SRB) Wi o g &Asigr].

g}. No HsaF

Raw 264,7 AlX (1 x 105/well)& 96 well plateofr] 24 A}Z} w&F¥ phenol
red7} ¥71S|x] ¢4 RPMI wix|Z Astgch AlEA 2] 1A 7o LPSE 71314
3L 24212t Fofl 50 ul®] vj} Aol FLY Griess A& 7IRHF 102 H o 550
ol ] FREE 3l NOE A nitriteZ2A FP3gct. EEFARAM =
sodium nitrited® AM2-3}gic}

o}, VWestern blot analysis

5 x 106 7§¢] AM=g PBS (pH 7.2)2 MMNF 300 ul? lysis buffer (10 mM
Hepes pH 7.4, 10 oM, NaCl, 1 mM EDTA, 0.1 % Nonidet P-40, 1 mM
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phenylmethylsulfonyl fluoride, 10 ug/ml leupeptin, 20 ug/ml aprotinin)& 7}3}
3 sonication¥t ¥ 10,000 g oA 1087 WAHFR F 454 H3tdch
Cell lysate (40 ug protein)& 8% polyacrylamide gel® AZ|FF ¥
nitrocel lulose membraneo] ©]83A]Z T}, Blot& 5% non-fat milk &2 blocking %
¥ anti-mouse monocloral iNOS antibody2} 2,500 2]Aqu] &= Ab2oflA 1A W&
AlZch  AA¥E 10008 2]H]&E horsersdish peroxidase-conjugated goat
anti-mouse IgGS} 2o A 1A1Zt ¥k A|# 3L ECL detection system® ARE3}o] A
7i 3t ct.

2.484% ¢ 1%

7} TDB A9 AHEEE] njX = 4%

Raw 264.7 M Xo] 2+ 33&ES 0.1, 1, 5 10 ug/ml 2|3t AHE JZ& SRB
whjo g |t 1 A3 ol HUEL 10 ug/ml FETIA] HE BEo 2
d8rg nxj=x] gkttt (X3-1). LPS (lypopolysaccharide) lug/ml A 2]A] HEAE
£ ¢F 90 o] o] NoSe] A 3jA|Q! NMMA (NG-monomethyl-L-arginine) 1 oM X 2]
Al HEBELE 78 %43 transcription inhibitor@l ACD (actinomycin D)$}
translation inhibitorQl CHX (cycloheximide) HA3}IA MENEEE A 319}

L}, LPSofl 2]t NO /defl ulX= 2%

LPS (lypopolysaccharide)t= gram negative bacteria?] u}g 4& F43le= A&
o2 A x| Py EAE Uehled 2 i3 F nla2xE 7
Y3tA B4 AIlE cofactor® BTt F3] TNF-a, IL-1 U NOgt A2 HE&
frdte EFE BulATled olg €% #Y ui/lEEA2 septic sock, bone
resorption, periodontal disease?] Hefo] @A HFEE| 3 lch. TDB K=
Algol LPSofl 2J%t NO BAdof njxl&= %S ¢olr] #3] LPS 1 ug/ml-& Az 1
A1zt Bol 4 FEAE 0.1, 1, 5 10 ug/nl =2 H2F 24X Hol wix] 54
NOE Hsigch &3 (0.5% o) Hz2jA] NO =+ 3 uMo|gley} LPS ks
A elA] 13.9 M NO Z/do] Z7lxlgl.on] HS-1580, HS-1581, HS-1582& LPSoj ¢
RN FYE BT YEAo s JA3tgct. HS-15802f HS-1582& 5, 10 ug/miofA
HS-1581 Xt} & A &I}E uvehlch. E¥ NoS A0 NMMA 1 sME M 2] 4]
Nogtaro] ZrAE|9l3T  ACD (actinomycin D)@} CHX (cycloheximide) X 2]A] LPSof
2J %t No /o] dAHH Tt (£3-2).

ojatzl 72 ZAzjofM olF FAIJ} LPsef &% N0 B4 AE JHHL=H
NO §efo] ZHAEQlEXR], LPSo] 93] B4E NoE HAYSEAN 1 f3o] AL

2] ¥431x] grt. 122 western blottingoll &3] iNoS fxof mjX& o
& thezt ol A4t
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1209

1004 & 001 ug/m
T B 1 ug/m
B . W5 ug/m
= @) B 10ug/n
0
©
= 401
33-1
O [ i In JI‘|

VH LPS H5-1880 H51881 H5-1882 NMVA  OHX ACD

5£3-1, MEANELZ| njx|= TDRL] H3& (Effects of TDB derivatives on cell
viability).

Raw 264.7 macrophages (1x105) were plated on 96 well plate for 24 h and

treated with various concentration of TDB derivatives, or agents for 24 h,

The cell viability was determined with SRB  method, LPS,

lipopolysaccharide (1 wug/ml): VH, wvehicle (0.5% ethanol): NMMA,

NG-monomethyl-L-arginine(1mM): CHX, cycloheximide(2 wug/ml) . ACD,

actinomycin D (1 ug/ml),
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18"

0.1 ug/rmi
151 I B 1 ug/m

W5 ug/mi
pa W 10ug/n
=
=
|N9' g
O
=z

K. 0

0 1 1 & 1 1 y

VH LPS H5-1680 H5-1581 H5-1882 NMMA  O-X AD

£3-2. LPSe 2J3] =9 NO F3of u]X|= TDB 4%

(Effects of TDB derivatives on LPS-induced NO accumulation)

Nitrite was determined in the culture supernatant of Raw 264.7
macrophages. The cells were stimulated with LPS (1 ug/ml) for 24 h and
HS-1580, HS-1581, HS-1582 (0.1, 1, 5, 10 ug/ml), NMMA (1 mM), CHX (2
ug/ml) or ACD (1 ug/ml) was added 1h before the stimulus of LPS. VH,
vehicle (0.5% ethanol); NMMA, NG-monomethyl -L-arginine: CHX
cycloheximide : ACD, actinomycin D,

»
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t}. iNOS o nXEs %

LPS 1 ug/ml AalA] iNOS (130 kDa)7} =¥ oL, 2 F-=A 10 ug/nlE A
2] 2] Lpsofl 2]§t iN0oS X7 A8 JAE Tt (£3-3). EF MMAE INOS Rof
E 3%g njx|x] ¢gton], o= WAL iNOS H/d& A3t NO B4& A3t
Z] iN0S Rl AL mXx] 4-& Uebdch CHX 2 ACDE LPSofl &J§F iNOS
o] =& dAstgct. ol4de] F3p= HS-1580, HS-1581, HS-1582 3}§E-&S LPS
o &Jgt iN0oS FEE JAYLEA wix]F2] N0 3] 4LHE Uehfiglct
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%3-3. Raw 264.7 macrophagesol4] iNOS -f-=of ¢le] TDBL] <& &
(Effects of TDB derivatives on iNOS induction in Raw 264.7 macrophages).
The cells were treated with and HS-1580, HS-1581, HS-1582 (10 ug/ml),
NMMA (NG-monomethyl-L-arginin, 1mM), cycloheximide (2 ug/ml) or tinomycin
D (1 ug/ml) was added lh before the stimulus of LPS (1 ug/ml) for 24 h.
1, vehicle (0.5% ethanol): 2, LPS: 3, HS-1580: 4, HS-1581: 5, HS-1582: 6,
NMMA: 7, cycloheximide; 8, actinomycin D,
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A 4 A Y FEAL s T
1. A8 %

7h. MRelet

Sutel M XE32Q) MCF-7 M XL Dulbecco’s Modified Eagle Medium (DMEM, GIBCO
BRL)oJ} 10 % fetal bovine serum (FBS, GibcoBRL)Z} 10 ml1/1¢]
antibiotic-antimycotic (GibcoBRL)E& M 7}sled 3x106 M X2 WEE KX A
37 C, 5 % C02 incubatorofjA] ujo}s}icl.

1}, MRof oxidative stresses W antioxidant A 2]

Oxidative stresses& ©}713}7] $13lA mimic hypoxia AEjE AMXE ol ROSE
A= CoCl2E 300 pMe] %2 A2|slelsl, NO donorE4= SNP (Sigma, St.
Louis. Mo, USA)E 2 mMe] =52 MNz|gt ¥ wjorstdr}. sharsiael HS-1354%
100 % EtOHol B|AM8to] TR S Ne| ¥ P 2O NIAAT,

t}. NO conentration &%

NO2] A& microplate assay method (Green et al., 1984) uhyol &3} 733}
drcl. 6-well plateo]] 1x106 A2 W& Zufdie QAR tlE oxidative
stresses®} HS-13548 X 2], 16 At ¥ 96-well plateo] 100 L2 2] uvjotd g o
U3 %2 Griess reagent (1 % sulfanilamide / 0.1 % N- (1-naphthyl)
-thylendiamine dihydrochloride / 2.5 % H3P04)& M7}3lo] At2ollA 10 &3 b
SAA 540 oM FF=& FY st

2}. DCF-DA assay

DCF-DA (2°, 7 - dichlorodihydrofluorescein diacetate : H2DCFDA, Molecular
Probe, Eugene, Oregon, USA)& DMSOo] zo]3 2 F%=T7} 20 uMo] XA PBSE ¥
A slo] Ha)steict. MEE 6-well plateo]] 4x104 X WEE Hufslo] wjadst
ot DCF-DA& 2|3t 37 C, 5 % CO2 incubatorofA] 30 £t uhgAlZl ¥ 4f
ujx 2 ol AT ¥ stressesE A 2|3tAcTh 16 At ¥ vix & A A3}
3l PBSE M H $AM3tgct. HFAEAR L confocal microscopyd o]-&3te] Wiznizt
485 nm, FH3}3 530 nmol A FHsYTE #E ¥ AP UelEe FA= 4
ool 5 FYolM 2 7Y 3 ME Sof it HBE Uthle AR 49 &g
%570 3t F Aaxet AMAE A FFPY 2 YUepfgirct

u}. Western blot &4
MEE ice-cold PBSE A H 4AM% th& lysis buffer ( protease inhibitor
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cocktail tablets (Roche, Germany) 1 tablet/50 ml TNES buf. (1 M Tris-HCl, pH
7.4, 1 % NP-40, 0.5 M EDTA, 5 M NaCl))& 100 % 3713l L& F&% o}
S 4 T, 12,000 rpmollA 10 £ 44 £t 454 R3lrh. BCA protein
assay kit (Pierce, Rockford, IL, USA)E B¢ ¥ FUF ohifd (50 1)<
. sodium dodecyl sulfate-polyacryl amide gel eletrophoresis (SDS-PAGE)E #2|%t
%  nitrocellulose membrane (NC)ojl transfer3}%t}. o] NC& 5 % non-fat dry
nilkE % Tris buffered saline-Tween (TBS-T : 10 mM Tris-HCl1 pH 7.4, 0.1
M NaCl, 0.1 % Tween 20) 2% 30 3t WhgA|A u|Ho|H whifgo] iyt WYL
2}clgt X p53, p21Wafl/Cipl, HIF-1, VEGF, NF-kBof ti¥} 3}M|e} wb-g-A|7]31, z}
g 5o tigt 2 x} #A|Q! anti-mouse Igé E: anti-rabbit Ig6 BAME 22} 1
A|ZHa] ur-gxlzch 2} uk-gAjole] TBS-TE 10 HA 3 3], 30 £ ¢ $A43tHch
olojA 2zt #Ajoll iyt o} THEA bande enhanced chemiluminescence (ECL:
Amersham/Pharmacia Biotech, USA) detection ¥} o2 ¥Qlistor}].

H}, SA B-gal activity w4

HEE 6-well plateo]] 2x105 Ao W2 Fujdle] 50 ¥ = x5t of
stresses& X 2|5t ¥kgAZTE. 16 A7t ¥ M EE ice-cold PBSE 3 H 443}
31 n18] 3 % formaldehyde £ 5 27t LFX|Z ¥F PBSE 2 ¥ A5l 1PZA&
A Asledct. B-gal stain  solution (X-gal (Sigma), 20 mg/mL in
dimethylformaldehyde, 5 =M potassium ferricyanide, 5 mM potassium
ferrocyanide, 2 mM MgCl2, 150 mM NaCl, citrate - phosphate buffer pH 6.0)&
M7}t 37 Colld 12~16 A ¥H-§A|Zcl. Ice-cold PBSE A3l HH-g-& #
2A1Z ¥ g @n| sl ARE #G3igdct. WEPEE Ushle s
Qoo 5 FYolM Zt 1YY F ME Fof it §FL Uehls AX 42 ul&
& %57 % F HIXY AAXNE A FFULE YeRfdch

A}, Fluorescence-activated cell sorter (FACS)

1x106 M2 wxg Bufdla ¢tA3rgl ¥, oxidative stresses& A 2|3}9
t}. 16 A7t ¥ PBSE 43}l 75 % ice-cold EtOHOlA] 24 X7t A% HEE
2,000 rpmoflA 3 £ 8 et A5AE MA}L, RNase A (100 /me)E
338 propidium iodide (PI : 50 sg/mé of 0.1 % NP-40)8<f 1 mlo] HEHY ¥,
4Ce] g4ollM 30 £37F wH-gAZTh. GHY 2 M2 DNA H32 flow cytometry
(Becton Dickinson, FACS Calibur, France)® Z43lgcl (Pl detect : W33}
488 nm, F3 =}z 585 nm).
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o}. Measurement of cell viability

(1) Mx4 A3

35mm dishefl 5x105 A2 W2 Fulste 8 At B ¥ stressesE A
g|stgdct. 16 A2t ¥lof PBSE M3t vix]& A A3l Trypsin EDTAE 71§t 5
£ F, uix] 1 o1& NIl T FUH3 100 £F F3hA 0.4 % trypan
blue <Y 100 1£& 7}5}] hemacytometer & A X2 48 A|2lc}. DishHE 3 ¥
o| ¥ uhgste] A|¥P3iqdct.

(2) MIT assay

96-well plateo]] 2x104 AXe] WEZE 100 % FHulstod 37 C, 5 % C02
incubatoroll A 12 A7t o]4} AP HAIZCL. stressesE Me|31iL 16 At F<¢t wf
&%t ¥ CellTiter 96® Non Radioactive Cell Proliferation Assay kit (Promega,
Madison, WI, USA)®] dye solution® 15 s&/well®] H7}sle] 4 A7t o wkgA|z
t}l. Stop solution 100 w/well €& YL 1 A ¥ 570 nm B}AojA FREE &3
¥t

2. A7z

MCF-7 AM|X o] 4] NO donorQl SNPof| 2]%t NO BA3-& ¥HeI5l7] 23] Griess reagent
& ol&3l] EME A2} SNPE Ael3tx| k& ol NO7t W2u u]2f SNPE A 2]
3tol& ul NOZ} ©A3] F7IEE #Astqct. oixFe] 739 NOo7t 0.35 iME W
of u|3] SNP 1 mM X 2] Alofl 4.6 uM, SNP 2 oM A 2]&] 79l 6.3 ME SNPY] BX
of wa} No7t F53H= A& HASIATH E4-1A). 22} SNP} HS-1354& FAlof
A 2|3l NOE= SNPRHE A 2|31l & ufs} uiedtAY 2318 o F7i% FAE B4
T} HS-13542] H5=& 100 pMoll A 300 uM7x] A HEIA|F R.gtor} NOLj Hile
+ 2ol7t gt (x4-1B).

SNPol 93] 84 Nogte] ¥hg-o 2 ROSV} HEHUE 7HeAdE ¥UNI] A3l
DCF-DA £4& AA3lgct (=4-2). H202Y OH-&F H2 RS ExXl&= DCF
fluorscence methodofl &]3] ¥<lo] 7Hz3ltlh. DCFHE w34 E£XE2H LAY 3td
A Eue] 43 AW I Fol7la AEd] Folt Fof u]¥¥RPAdQl DCFHE Tt
&t RoSof] ol3f FF3] 4t3E| o] fluorscencent 2 ', 7-dichlorofluorescein (DCF)E
vjHct, o] of XFA P& Uepdch CoCl2 A2 25 EHES ROSE F7HA7]
£ 222 B diof CoCl2E |83l RISEE & RFE314ch

SNP U} CoCl2E& @R 2 Ae|3td& uls Ael3tx] QishE uhof visf HPo] F
3= Zo=2 RS 44E€ ¥Usidch -G, HS-13549 FAlof Ae|dd
HS-13548] = SJ&3H o2 e M7IJt 43t

Growth arrest& ©F7|3}= Exl2 8|2 p2lWafl/Cipl & W LAlo] 24 &
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933 p21Wafl/Cipl 2] up-streamof] E2|3= p532] UH UAIE Western blotlE
B3ttt p2lvafl/Ciple] U¥o] VA3A F7Istd L, p2lWafl/Ciple WE
& F=8h= p539 WE =3 FUI5HACh

HIF-12 3433 Aefold= il §4 F wEA 237 dEof ME ol
u]-$ A2 gow Exsh, hypoxia Aejolr= F7HEcl ROSE HIF-1 HARI=}
& 84 AJle A2 Ad ZEE AF3t] AXE o] HIF-1 shi3d& 73

Hypoxia Z¥4=Adoll W-§3t= HIF-1o] 2|3 ’d3}ch= VEGF2} NF-kB2] Hd =
3 FUIstg o HS-13548 FAlol AMestd 1 WE JgEol A4sidct (£4-3
A, B). o] @A3jollA CoCl2L} SNPE A 2| ¥t AMIEoflA p53 whifal e tPetrl Aj3fd
A AP FAXE g p21¥afl/Ciple] UH £ AHL HAYC]

Stress-induced premature senescence (SIPS)oll 2]3f Uelt: 8AF 5] 3t
senescence associated B-galactosidase-activity (SA B-gal activity)& RASIS
th 37t APHSLF A X2 SA B-gal activity?} #HA B-galactosidase7} F2
A& UehJA ®Hrh CoCl2y} SNPE A 2|31l & ulf FEM0] MXE Ailo]A HFAH
U HS-1354& FAlol Ae3td vk EFHoT FEMo| HAINATE (x4-4).
X-gal staining’j o B4% ZA2}, CoCl2L} SNPE HNz|3H M Xe] SA B-gal
activity7} Z7F5h} HS-13542] 5 2]&EA O T SA B-gal activityZ} gAE 2dcl.

3, CoCl2Ul SNPE 42 ©so 2 Ae|¥t FACS ¥4 FAjolAs MEJL Gl17]d
A} growth arrest E|¢lx|gl, HS-13548& FAjo] AL B o= 61718 growth
arrest 7} HS-1354 % 2j&3F o % ZrA3lgct (X4-5).

CoCl2L} SNP= MCF-7 A Xojl cytotoxic effect& o}7] A|A M2 HEqEE 7
£A7ledl whsfl, HS-13548 FAlel Ae|3bd M2 HERo| F7PlArt (=
4-6).

¢ 94 K= ] p53 @¥E  F7lE  permanent  growth
arrest/senescenceqd R E¥tt}. L3} p2lwafl/cipl knockout AEojil= DNA &
A} Foll= p530] growth arrest& FE3}2] Q3lth. ol& p53el &3 == T
iz ol p2lwafl/cipl cell cycle arrestof H4Fo|tr},
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B2AE 1. DNA &4F p21"f/CiPle o] &t growth arrest 273 7+

(A hypothesis of how p21"M/C?! regulates growth arrest after DNA damage. )
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Plasma menbrane
(vtosol

vy MNuclews
HIF NFAB3 P53 —» p21— \ rce
A DPIDLTIPA DD

Schemmtic summary of NF «B regulated the apoptosis and senescence

| -

ZAIE 2. NFkB2] apoptosis@t =3t 4

(Schmetic NFKB regulated the apoptosis and senescence. )
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14.0
120 t |
£10.0 r . |
£ O6hr |
g 8.0 B 12hr |
8 nr
& 6.0 |
[¥]
£ 4.0
% 20 | l |
0.0 = ‘ |
| con SNP1mM SNP2mM
f Concentration
(B)
© 25.0 — il
£ 200 i
E |
e 15.0 | |
@ lcoenr |
g |mm12hr
: 10.0 r ‘
E I
- A_[_[i ||
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& S o of S o o |
o}g x\'b\' x\'%" ;{5\ ro‘g x\%' “'\'-b" x\'é' 1
&8 o8 & & o o |
I AR R |

Drug concentration

E4-1. SNP and/or SNP+HS-1354A 2]¥t MCF-7 cellsoAM & nitirc oxide &3&
(Measurement of nitric oxide in SNP and/or SNP+HS-1354 treated MCF-7
cells. )

(A) Does- and time- dependent effect of SNP in MCF-7 cells,
(B) Does- and time- dependent effect of HS - 1354 in SNP - treated
MCF-7 cells,
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(A) CON CoCk CoCLl+13(10uM)

31.46%

CoCL+13(40M) CoCl2+13(80M) CoCL2+13(100uM)

20.48%

B) CON SNP SNP+13(10puM)

74 .04 % H0.96% 34.9/0'%

SNP+13(40M) SNP+13(801NMD) SNP+13(100UM)

26.02% 24.07%

$4-2. CoCl2 or SNPol 16A]ZF x=&A]7l F M EQt ROSo i3t HS-13542] &}

(Effect of HS-1354 on intracellular ROS generation after 16h

exposure to CoCl2 or SNP (%20)).
(A) DCF-fluorescence assay in control, CoCl; and CoCly +
treated cells.

(B) DCF-fluorescence assay in control, SNP and SNP + HS

treated cells.
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(A) CON  13(10uM)  13(40uUM) 13(100uM)
p53 — G e S S

(B) CoCk+  CoCh+
CON CoChk 13(10uM) 13(100uM)
p53 - O —

p21 = -—

CoCh+

CON CoCh 13(100pM)
(C) HIF-1a -y e
NF-kB —*» R a————
VEGF —» o A———
SNP+ SHNP+ _
CON SNP 13(10pudn  13{100uM)
p53 —» A ——
(D)
p21 —> e

$4-3. MCF-7 cellsollA2] p53, p21™'“? HIF-1, NF-xB2| U
(Expression of p53, p21"™"™ HIF-1, NF-kB and VEGF in MCF-7 cells).

(A) Expression of p21™"/“™ and p53 by HS-1354.

(B) Change of expression of pb3 and p21*/CPl 4fter treatment with

CoCl, and/or HS-1354 for 16h,

(C) Change of expression of HIF-1, NF-kB and VEGF after treatment

with CoCl; and/or HS-1354 for 16h.

(D) Change of expression of p53 and p21%CPl after treatment with SNP

and/or HS-1354 for 16h,
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CoCl2 CoCRl+13(10p M)

- ‘ - . -

CoCL+13(40u M) CoCRE+13(80uM) CoCL2+13(100p M)

%4-4, SNP, CoClp and/or HS-1354 A 2] MCF-7 cellsollA 2] SA B-gal®] ¥

SNP+13(10uM)
SNP+13(40uM) SNP + 13(80DMD) SNP+13(10041MVD

(Change of SA B-gal activity in SNP, CoCl; and/or HS-1354 -treated
MCF-7 cells).

To detect senescence associated SA [B-gal activity, MCF-7 cells
(5x10*) were treated with SNP (2 mM) and/or HS-1354 10uM, 40uM, 80uM
and 100uM for 16h. The cell were then fixed, washed, and incubated

X-gal for 16 h detect SA P-gal activity.
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CoCl2

(A)

CON CoCR+13(10u M)
4 £ X
3 Gi= 57 26% 2 G1=74 13% 3 Gl=61 76%
¥ 2% =%
S $x dx]
? : 83
»-m rx ) «0 - o 20 ) oo
Hra nra
CeCL+13(40uM) CoCRlz+13(80uM) CoCL+13(100LM)
& % 8
EE G1=6012% ] Gl=5643% | §. G1=155 15%
£ c3
& 5] 3z
24 $4 R4
% 200 = AR £ o = b 200 «00 800
naa i2A nsa
(B) CON SNP SNP+13(10p3M)
i 3 b4
44 Gl=35243% Pl Gl=717%% =i Gi= £0.64%
1 §§, hEE
E P <9
: .n 200 o 30 i xo 3 Ala i 200 4x u
HIA n2a 1>a
SNP+13({40uM) SNP+13(80pM) SNP+13(100uM)
S=5Ta%| 3 Gl=5744%| % Glm 56 £5%
¢ é o
£ 1 T s
ki:* o X 3%
79 3 Z
° xe roa a0 o ¢ 0 iza LE] [ oy e s

£4-5. MCF-7 cell®] MXF7]of cth§l HS-13542]

indicate the number of cells arrested in the G, phase of the

cell cycle,
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a3}

(Effect of HS-1354 on cell cycle in MCF-7 cells).
After cells (1x10° cell/dish) were cultured with CoClz (300 pM)
or SNP (2 mM) with/without HS-1354 10uM, 40uM, 80uM and 100uM
for 16h., FACS analysis of cells stained with PI. Percentages



120%
100% I L I .
80% = !
3
g‘ 600/0
40%
20%
0% % _qr 29 % 3, *
% o,y
] e 7
oll number counting Treated drugs

120% r

100% [

: s

60%

Viability(%)

40%

20%

OO/O " 18 1 " - " L
< e
% P, %, S %, %,
s %, : %

%, % %,

Treated drugs

@ MTT assay
O Cell number co!

$4-6. HX AE2E ZA (Measurement of Cell viability)

(A) Under these conditions, CoCl, inhibited cellular growth. CoCl;
co-tereated with HS-1354 100 M increased rates of cell

proliferation,
(B) SNP or SNP with HS-1354.
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A 58 W FEA uizt MEAEL A}

1. HL-60 cell line&] cell growth assays

7. A4 9l % 23

(3-[4, 5-dimethyl thiazol-2-y1]-2, 5-diphenyl tetrazolium bromide(MIT) assay&
o] &3} HL-60M o)A P PEFE AP g A2AE FH3AcT). MIT assays &
o}eie} Yol 48slgrt. HL-60 cells (3x105/ml)& 96-microwell platesol] @Eil
U882 =& cldstA A 4973 Aeistact.  wfgFo] MITE 0.1 mg(50
ul of a 2 mg/ml solution) Z} M X7} Q&= wellol] J}3taL 37TCoflA] 4] 7t ujf
g3 ch

Plates& A-20§A 587 1000rpmofl A YA A7 vfPA& well Yol A=
formazan crystalso] W} eX] A £ ZA JWohjerl. el formazan
crystalsS £3X|F17]1 A 150u1 of dimethylsulfoxideE 2 wellol] 7}3ict.
plates& FA| microplate reader® 540 nmoflA &33jqrt. EE AH2 A H
A &% Fol FFAY F4UE Artsidrt

Zzle= YEFEAE M3t U= controlZ} HERFEAE Ha¥ M =Eof glo]
A F3xe] BU=EE qAYEHE HEAEEZA Uehiglch
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¥ 5-1. RAW264.7 cellofx] TNF-aof tiitt Z&E2 A &3
(The inhibitory effect of samples on TNF-a production in RAW264.7 cells )

TNF-a inhibition(%)
Samples
1M 10uM
positive control 97.05
HS-1580 ND ND
HS-1581 ND ND
HS-1582 ND ND

ND: not detected

RAV cells(106cells/ml) were stimulated by 1.g£/m of LPS with samples.
Supernatants were collected after 6 hr and determined TNF-a amount by ELISA,
Data represent mean of 2 observations,

Stimulated level of TNF-a was about 250 ng/ml.
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¥ 5-2. MIT &7 (MIT assay)

sample :

cell line :
cellg : 3.5 X105cells/ml

HS1580 series
HL60

2.5x10 "M 2.5x10 "M 2.5x10" M
Blan | <" | BS | BS | BS | BS | BS | BS | BS | BS | BS
trol | 1580 | 1581 | 1582 | 1580 | 1581 | 1582 | 1580 | 1581 | 1582
1 [2.586|2.671|0.706 |0.454 [ 0.621 |2.619 | 2.573 | 2,499 | 2.656 | 2.598 | 2. 621
2 10.683|2.491 |0.564 |0.508 | 0.650 | 2.498 | 2.599 | 2.485 | 2.522 | 2.065 | 2. 547
3 |2.654(2.567 |0.583 | 0.423 | 0.546 | 2.591 | 2.539 |2.543 [ 2.592 | 2.323 | 2. 563
4 |2.682|2.414|0.594 |0.421 |0.532 |2.515|2.581 |2.598 |2.468 |2.168 | 2.483
5 |2.690 |2.616 | 0,619 [0.431 | 0.510 | 2.642 | 2.640 | 2.659 | 2.564 | 2.481 | 2. 606
6 |2.671|2.577|0.551 |0.420|0.519 |2.457 | 2.588 |2.395 | 2.417 | 2.359 | 2.368
7 |2.681 (2,419 |0.585 |0.432 |0.519 |2.551 | 2.309 |2.504 |2.353 | 2.001 | 2.295
8 |2.577|2.5330.612 |0.429 | 0.500 | 2.589 | 2.525 | 2.567 | 2.601 | 2.512 | 2. 563
W 2.653 2,536 [ 0.602 | 0.440 | 0.550 | 2.558 | 2.544 | 2.531 | 2.522 | 2.313 | 2. 506
inhibit-ion 76.27 |82.66 | 78.32| 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00

#| 6 d TDB F=A|¢]
BdES

sarcoma 1800of tj¥}
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1. Ag¥d

Sarcoma 180M X & ICR nppA8] HolA Acjujdste Rt 1 x 10674
o] MEE H7Zo] olAsla 24417t FHE ARE 1Y 13 74T &Y FAY F
2597 +3-& AL

AlZE 100% ofgt&o] &3F FAIA] HF 0.5% oeh&o] HESK FAE HIT
2 3M3te] 0.2 nl 4 BRFA stgon cfRFL 0,5% off st Foisigich

2. Agdx

Zt NEE 20 ng/kg §F2E FoAA] BEE AR sarcoma 180 ©]4 nhp-22
Sddo] AL unxx] gt (=5-1). ¥HA, &M 5-fluorouracil 5
mg/kg FoAA] 259 Ft APgRt npeA7} Qlgich o] Fz= TDB KA & in vivo
setatgo] Q&S AABtdTt
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Survival Rate (%

13 14 15 16 17 18 19 20 21 2 B A4 5
Surviva Days

E£5-1, sarcoma 180 £ 713 ICR F 8] RGAP %ok ¥
(Antitumor activity of RGAP in sarcoma 180 tumor-bearing ICR mice. )
The mice were administered intraperitoneally with HS-1580, HS-1581 and
HS-1582 (20 mg/kg) or 5-fluorouracil (5 mg/kg) for consecutive 7 days
after the intraperitoneal inoculation of 1 X 106 sacoma 180 cells. Life
span was observed for the next 25 days.
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A 7 4 HS-15802] 4tz H=}

1. #9 X8 F@Ae slol A FeCl-f = =] 2fAttof chyt HS-15808] &2}

7} Ay %y : Lipid peroxidation assays

Z} A 2441319} thiobabituric acid reactive substances(TBARS)& &3 3}7] $i3f
X Barrier et al. (1998)& WA Stocks et al. (1974)2] ¥y & ulglicy.
2031, Sprague-Dawley?] 4% (¢ 103+H F)2FE X X32]& ice-cold 10 mM
Tris-HC1 buffer (pH. 7.4)ollA Teflon-glass homogenizer® HA3} AlZHcl o]
A" A& 1,000 x golAd 1025 2HMED] AL, O 45d9& Y
o]-&3}4t}. Z| A 2}p23}= 0.02 mM FeCl2 and 0.25 oM ascorbic acidofjr 3
3}x171 250 1 rat brain homogenated {312 U= ojAojoy I 2 &
82 37 CollM 3083 ur2 Azttt 2uh§2 35% perchloric acid 0.05 ml& 3
st} wtg-g FAAZLH, 1,000 x gold 1025 ZPMEe] A7 F 200 1
AS o] 0.5% TEAE HH3HT SIE 100 1 S0 A7 80 ColM 1AIDFQL
SAFch Ok, SEYES AU2EdAM $ZAAAAN EFE 532 el
EAstdct. ¥ FAYojM = E3| TBARS AL 1,1,3,3-tetraethoxypropane &
o] &3l FEHE 532 nmollA] A3} Isotherms& the program PRISM
(Graphpad Software Inc., San Diego, CA) & ICs values& nonlinear regression
2 2M3}9r}. , using to yield .

U 449 23
Compounds ICso (uM)
HS-1580 0.825 + 0.165
BHT (Sigma) 1.18 £ 0.45
U-83836E (Sigma) 0.10 £ 0,04
Trolox (Sigma) 7.18 £ 1.25

Data were expressed as mean * SEM

Each point represents the mean value from 3 measurements,

2. #9] cortical cell®] M1x} vjo¥olAd H0,, X/XO or Fe®/AAc] &J&t Ak} )
AHMR] &Aako] thY HS-15802] A2}
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7h. AUy

(1) 8 cixu@d ABAHEL] wjY

14l 16-18Y ¥ Sprague-Dawley2H-E] A2 efxte] oixyd F-E&& et ¥
HRYn| P& ol 83t g HAY the 25 oM X, 5% FBS, 5% HS, 2 oM
L-glutamine® ¥-F3 MEMolA I SHUZET e V& AL vAHE 33
& o]&3ld TYMEE E2i¥ ¥, poly-L-lysinez} laminin® 2 3|otg YUY
24-well M Euje} £7]o] well 5 x 10°2] WEE o]4|3to 37T wg7lollA] 95%
271/5% CO.8 RAISHAA wjadsigct. £ 23] ujgde] JdFE 2@3lgdon,
o]4] ¥ 7490l 10 M cytosine arabinoside® 48-72A1Zt FQ AMe|sl] AFMAE
ol2]e] ME 4AE& AAAIZCL viFMEE o4 F 13-14def AP AHE3}A

c}.

(2) vRd AABAEA A3y &4 FE U AREEN FF

vfokdt tixn| A A AMXE HEPES-buffered salt solution(HBSS)2.E 23] Al¥Y
3 F A g3z} 3t S5 HS1580 22 lofA 100 M H:0. T 587 A 23tAY
xanthine/xanthine oxidase (X/X0, 0.5 mM/10 mU/ml)ZE 10837t E& Fe*/ascorbic
acid (Fe®/AA, 100 pM/25 uM)Z 2X|ZHset M 2%t the, thx] HBSSE 23 M3}
3 e TEuta} L-glutamine® 713 MEMLSZ a¥3lod 20-24r]7HE4¢t 37T
vjg7lol A wiedsigel. FEE EZAEE HA Qo & ol &3l ey
2 BUINAY, viSd 4F o2 fe|E& lactate dehydrogenased] ®& &3}
of Brisiach AEZAE AYSES 73R Ui &ATE U o M=
HE2EE 022 313 tRFY MEEELEE 10022 3} oleof ot YEEKE A
Arstodch. HS15802 dimethyl sulfoxide (DMSO)of #F W wxo| 100vj2 &3
A7 ok AP A3t ALE3tgch viPAME ANely o] 2F DMSO &
EE 0.5% o|3t2 A vl GMRo] 48 n]XA] e FEUS AL

UXEAEE shatsatgo] 3 d3lA Qe troloxE AHE3igTh AE2 13 2
4 3y o]i} uHEsle A, F2E= FF + SEMeE Yehdgirt

U, dydzd

WYt AFMEE HO0, EE X/X0, Fe¥'/AAE LBAIZ S Malsie] fugt 4t
A &abo] Uit HS15802] A3 Fig. 210 MAIg uie} Uch F, HS15802
H0.2HE AA4HE hydroxyl radicale] &% &4kzt X/X02FE A4dHE=
superoxide radicalo] &J¥ &AHE 1-300 M| s Helold v x SO 2 JA
o MHENELS F7INIe ZoE YElur]t. o] A2F Graph Pad (Prism)
2 B A3} HO, o3 |dE &4 23.3 Mofld, X/x00f 23] fuE &4
11.5 pMoll A =T M2 50%7} BE3= AL 2 Yeiylch £, HS15802 Fig.
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22004 o 4 Q& vt ol WatHAEol A U3 Troloxol] I3 HL-fY &
& WA ZAsiA AASIA T} (Trolox?] 50% HEEE-55=400.2 pM).

T, Y AFMEF F¥/ME M3t REElE E42 HOLL X/X00] ¢
3 fusEle &Rt o W2 sxoM AAE(ET7-1), ¢ 2 M F=olA 50x2
AZPELE vepdolct. 28U, HS15802] =& F7IA30l uet 4EPE &L
opzty ztastglon, ol F'/ME ANzlste A4 UZMEIL AYGEA =&F
£ Aol HOoU X/X02 A e|3h= F-fofl vis) 7] digd Zes yzch
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Cell Survival (% Control)
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£7-1. ujost oix]m) A AAM A HO, F= X/X0, Fe¥'/AAS gt
M REEA o] Tigt HS15802] 2H&
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120 -

| —e— HS1580
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©
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£7-2. vjolgt v A ABZMEoJM HO0,E Fugt MEEA o] thyt HS1580 J
Trolox®] ZA}-&

A 8 d Ay JigdT
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1. Y278 3}FEMd pack) 7iW
7}. Mud pack®] =’
+ Mud& 8ol St K= AH83HA] A3 Y= oA ARSH Qo4 1
FHo| AAEo T AYINE AL A3t

a0l A ¢t (Grayish purple Argillite)

AE S ¥ A A YRS e < o
RaRA: ALO, wt% 15.6 AagrEA: V,0 wt% 0.01
3282 BaO wt% 0.06 BBEAS: Zno wt% 0.03
AEM: Ca0 W% 0.36 RapEA: V,0, Wt 0.12
AapEa: Fe,05 wt% 4,74 RapEy: P,0; Wt 0.07
a2 K,0 Wt 3.55 BFEY: Ge Wt 1.0
AaBM: M0 wt% 1.24 A2 Cd wt% 2.9
AR MuO wt% 0.01 AarE: 7t 7tk wt% 2.93
A e Na,0 wt% 1.66 AR S0, wt% 68.9
AR Ti0 W% 0.62

% Si, Al, Ba, Ca, Fe, K, Mg, Mn, Na, Ti, V, Zn, B, P, Ge, Cd & 16947}
CHE

U, Aol uete) AYAR 24}

Ao Wetg 325meshs)A Eg TE A2 B4 1 A EAE FAYF



o Asi4r}

A 2ol EYE wER] 43 94 acjEe FHE FAMMAEn| AL
2 AvEd, T 8-1014 B el o] 5002 oy B Edo] AdAFH
Zo] Boj=u] 10000804 R I EHo] & FUL 3} mpHE] 943 e
2& & 4 orh o] 32 myzt o] AN A& 50,0008]2 FHejf K o] A
8] Figo] AUA RAEE Zo] oz 22 3t Yoz JTPEoM ulgyo] &
of gl 2 ¥ 4 ok oA ¥ A} 2USHA FA4E %A U A&
wa] 3 ok ZelA ciA] 100,000002 oty gigto] A mhH i 34d
o] a2 Jxt2 o glon ol F77 dA BY 4 U= YelE F4HA A
th olg ¥ AL Ul Fzlo] o QU= AL HAEE UE of tE JFEH]
U & 22 2 go| #f ¥ 4 7] e off $2 4EY wdE MUY +
gl o] Hria ¢y 4 glth. 2 EE clA] o]E& 326meshe] FUE WG]
#gsigdct.

E 8-20lA R uie} Po] 50082 HofzA RA 2E EUuE]
5 Zol A =A== ZHol olUzl fMojla FAXA BAXE=
A& ¢ 5 ot Eu= gi=E 2Fol E2HR] o= nAstA
7] oo BE EU2 ol RYo s FHE AL Wil &rh
THA] 10,000ufollA] Hejs)] 2d B4 2 XHAZE gA] 3P 2
JHERZ EXHedE A& 8 4 drh o] HelFE oAy 2E7A] &
AAst7] 1A 90,0008 2 Hcjsiy Y ¢ MY UXME HofiziA
BAY A olF 2 viEANE UEI IHEE olFdA A
Tt} ol2 ¥ A2 oA x AF3tE=Fe]l Eolut 7], =i HF
EL olF32 dE FEEIAES I Y 4 U&=, & riEvA=
ZtolR 7] YE o FBY mud packeE AE-H 4 &= JFElE F
=]3ta qlglrt.
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15,8k X18.

KBSI . A45.8kV X58.4

% 8-1. ApMo|AY EHe| Maldn|F Az
(Surface of Grayish purple Argillite by electron microscopy)
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Grayish Purple Argillite

Left Upper: 500X
Right Upper: 20,000X

Left Down: 90,000X

‘ 0 ..s Ty
ST 1 15, 9k ><9.av:1k‘'?).'é:'s:'»'riq_j.l

£ 8-2. z}Mo| Wt 325mesh EUSFe) Arldn|R A7
(325mesh powder of Grayish purple Argillite by electron microscopy)
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Ch A g At (wuly ) o] AP FAR A}

Aodehihubeh(wuly )2 utgos il I Y2 FHosA Fo F3 Y o
# AF xz|2 Rol7|x gt} M 2pMol Ut} Ao QHihiigh(iutad ) e Ao
8 A7) A3l FA} AxpHn] o AL 3toch o] Hggihiiete 4
Ful 32 FEol7lE 3x|gt ¥ FEo] AMNY ¥ Ql3n, E§ HMEEI] ofF
AL FEL AP TR 7ol T4 o] o]FolA Qr}

HA o] FMo tFES ARSI Ut TS ABEY, = 8-3z Po| YutH
o8 Mgorihutel(wty)e] FAdo] offE W2 BN ZIXZ ole dEx3e
Uio} vl ok JiXI Qlch. 23y o7]el Holg AL 10,000u] 2 Hof
A A RALE BE PN ws F0A M2 A= E&FHe AdE Hol
th. 2elA 50,000uRE Hrisiy & wl 1 FXI} Fo2E Aol FUANH BH 4l
th. o]Zi& 100,000u0E Hofis] ¥z I T4 YXPE =E3HA o|Fo] A glx] ¢
32 xustA Eojglch g ol¥t BYo® FAdEo] x|yt P mok2
oA AFsiaRo] siARA 2} o] FAAM YL ¢+E2} EFE $FYE + IA
" F=xoltl.

2]3 325meshd] R2UE THEo] FH £ Az} = 8-421 o] 500ulolE 1
=7t 22| BEA o] HEol 3 10,0008 Hefs B oA 2 mELS
oA EA o]FolA gltt gy} 50,000ufol AL} 100, 0000 2 Hrjs) & of U 2
& Ad A& 8 4 ol o]t BRYL Aoy ojn] dFddRol HAEY mud
pack& RI=EH o] &Y 4 tizn A7) 4.4 2 4t AT § ol #el
52 43 AnA FX¥"cie AL $2 28V HA BEE Uepdch o]gA
5d 35U AEE A3tA & JHs/del uig IA vehtrs] ofEolcl

3 oh YRR 24E AUTURY, = 8-5¢4 B uie} o] H4 A
A& 500012 ¥ of 2 AL ol AXA Hol 3 7HF crackingH]
of glon| FHe FAdo] B Jix] TgEo] BHelrl o]y BRYS FOo = HE
o ¥ 382 P2 HEI} aRRog JgEle] gl A& # 4 dr)h olgy
HAa4e ol FEIAE} ETUE UASS WFE= Zolth 10,000uf2 4o Qhihit
A(Hut )] EHL ofF XYUSIA FAPE] Y EHo| EFEHEF =i A
¥ XUstA dAE ] XM itgo] BAYE AANH oW 74 mHEEC] 9¥ 3l
At golA =] U AL # 4 9crh tiA] 50,0000 Hofsf B 3o
Fdo] ulEglol XUBIA o]FolA glon o|AE 100,0008] Hrid FHsIAE
Uxrlolof XAA B2 URE T4 UL E 4 T ol FHEAUY B
32 B4olztEA] 2 EIAES EH¥E ¢ gt Held & Wi Ech
2 o Qrahuleh(uuk )9 ofF A Hols HEL S¢gosxw vfg XUz g
g=pe] FHoz © 7 o] Belrh
X 8-6 2] 10,0000 2 Hofgt BQPS 12 Feo] FUIV E, 2 Y i ol &
A3 $5E + UL B2 XUA 2d=o] 9len 50,000 & uwf 2 74
Bo] ¢A% 3714 UAEE UE I A& 8 4 rl. 223 100,00000E @
AL 3l A c}E EFol 4olA] B3A FHUAE & =zl Qlrh
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|||||||

CEERTES:
QRE g MUMTN FHSF (0T TS 50,0008)

2R (j3): uLD

e

HAR2 (22 100,0000H)

KBSI  15.8kVigX18PK 3BBnn

T 8-3. AMgqiatiiel EHY AR Az
(Sulface of Dacite porphyry by electron microscopy)

g2 49& 2R3 e HA4S B FE2¢
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KBS 15.8kYV X180, 8K

»awa

'38@nm

8KV X5gBK | skdenm 8 " Va1 00K

E % B

5 8-4. MdolsiIdF cfFEY B9 X3t e T4 325mesh THAE.
(325mesh powder of major part in Dacite porphyry by electron
microscopy)
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"b‘l"—,.“'—-"" Wb sy i P Jao v, “ ~ N Ty e,
2 A ¢ p .BkY X184BK 3.8Brm
%&{:}_,axsag‘ , 7 KBSI 5. b 7 nm

15.08kV X50.0K  '6@28nm KBS I 15.2kV  X188K '38@n

= 8-5. Acdolbiire] HAPRY Faldn| A
(Glay part of Dacite porphyry by electron microscopy)
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icroscopy)

( The Black part of Dacite porphyry by electron m
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gt Aol @ e FBojel it dE

ERFS] AYEE 317 Hofl Aol EUE 300meshE ZUE TUE AE 5
Y 71& FEoE HuE AHE AL Aloly T &45ES MR
o} o U FEolY otrtulols TEE 1] #3 W2 g AFHA 9
38 opzl JHY AR R Urhls =3 o]7] wige] YAFLeE & AR
7t old H4& UehEAE B 4134 381§ YA Hrl

(1) 4gA=

zpdol AL HUE Yo LAt Qe EXF Falold AMsiad, 6714
£t 7|8 BEOE J1ExAH ExEwo] (40x25x30cm) 8] ofBtellA AtAT I SPHA A}
|3tqct.

(2) A=A

AEZE 3A 23§22 e A1F2YolE AF FA] & controlF2
Holg FA] 3 AEA AMo|AR(ERI) UL 10g/LE ¥ JI¥E, tE
shihs Holg FA ¢l Aol Y(E=RI) &L I oy uUnlde] Z3 A}
S3lgdet. aela AH2E2 #1¢ ol FEsigiey BLHLE Holg dHFe of
A, Aoz FHEA A3

(3) 8] BA&& &3

Al S8oE ¢ 719 oy 10uly Yol Figlen I 72 553 F<¢
AABIAR A 7IES Folue: 3801 +£8& Aol
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< 8-7. 527t 22| AL, (Feeding of Golden fish for 5 weeks)
z} of3toll 6mtel¥ AMSH
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(4) 2=

Yol § Fx| A3 ARZRE control 1FL] FFol: 150 1nte]7t §3 250
£ 7ulE|7t §oEdl, 3F $ito] HHEA control 218 FFole BF Frl

Yo|F & control 1Fe FFolt 150M 2F71x] § nlelx &2 43 3F
of A 4F#]o] T} &Fglcl oA olutx HolF Fi E& AoIFEA] Yot B
Ho|7} Ryt P2 Apggt Holela gichHc)

acth% 325meshe] EU& TE Aol UE P U] Fot Aol I FF
o] glojMe Holg FA| % FAME 3-4F0l T FUed oA HA] x|
A4 Ewe] A3so] LJAH o Holo HuE AU Zes Hr}

E3 Ho|F FHA EHoA & FFoE Hol& FA] U= A} vl A
& uYehiglch

x| o R oifiGe] FH 1 XAE ¥ FolME HolF F2 Ut LElA
£ 55F F¢ FEo7 ¥ njElx FA] 4gkoen HolF & FEol= 4FUd ©HA
Hoj t} Algsidrt. o2t AAFE Bo24 AAMo|IY AL §9 FHsHE
d ¢ e T4 o] Aol RIAA FEE IFUA|elE Fdo] A
g3 238 EY Fsdol Hol ¢ A& & 4 gk 1ela HolE £ 2
Bl 2ol F3psdo] XAyl Ha ¥ HolxAdA FejxEo]
UoE §4 e Algsts ALE HAY 4 2drh
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¥ 8-1. 28] 4 XA} (Count of dead Golden fish)

Control Powder Stone
Week Date
N F N F N F
2002.9.16
1week
9,17 1
(9.23)
9.19 1
oweek 9. 24 1
10.8 2
10.9 1 1 1
10.10 2 2 3
3(none)
4week 10.11 2 1 2 2
(10.8)
10.12 1 2 5 2
10.13 1 2
10.14 4 1 6
Sweek 10.15 4
(10.21) 10.22
10 10 10 10 10 10
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ul, E7] 498

(1) dg==

AgFatdocittoly FF3H= E71Q] New Zealand White Rabbit& ©]-&313Tl.
e AY E7E 3-4714o] © £ E7] 6ulel& AHS3tded 4 EvY AF
Mol 2.5-2.7 Kgold ol&& o 179U & AH4dodlAd «3Al3ch

(2) AH%873

(7h) 83=A
B AYL &5 2313T, At 4% 55¢10%, ¥713 4 107123 /hr, 2 1243,
ZE 150~300LuxE 43 E 2 dF7d SEAYAAGA AAstdrct.

(W) A2zt ARSUs R AR AE
S|t L A YL Foll Brle 3T ARARN(420%500%310m, thE71A A 3})

of AAE=E AH&3toct

(th A2 9@ &4 94

ARe E714 2yAE{FeluRe|olF)IE 2 FAUAAL, F5e ArEF
& A dAA3ch

(3) FAZ W AIHZY 74

(7h) FoAR 43
E7 € nje|gd AHET 2UE JEF o 0.584 Foisigct

(U4) 2 &2 % T84

E7le BF ¢ Fo AA3Itia UPE FEL I NFE &%
stgon], FEAANAES AR oo AEHE, FEHE & 7IYUY tagE
#arct

(th) AEERL] Foid

@ AHEdY =4
A=t AZE L& ARSI
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@ FABE 9@ Fo¥Y
ANEERAL] A§ 2440 Ao AMEF AAISI] = 8-83} o] MAFH W =¥ H
2 FEINER, 74 ¥4l g v @& Fach

ANEERLY FAYHY2 ANHETET 74 AT vlAAT el A F el A
HEAS tzisddds 2824 dTE 2 0.5008 Foisi=d, UFE I
EX313 Yo § slotAo] 3 &3t ¥ vHo] FAsigict

2 AHEAL] 4 WUlels) HFEol gl g/gol gle % A
4| F Wi ol ZE AHE3l AP F 2440 @A ATE =& FE F B
Adsg o83 =XFE 7PEA A Facl

(4) 33 % A NS

(7h) 443 4 BANEH
NEER ¥ ¥ T4 vid B, A2 9 &4 L84} A3 E 55
#stgch

(W) #4
3§ F 7dxio] FAuAHA (=, BHFE)E HBYL T FASIA ¢
Yab A7 F HRs {AH L2 o RTFE AT

(5) »§ut-go] Frt 9 A4 Y

kgl BHrts ‘YUdE o FAEAUIE & ol83l 2412 72x3
tiste] Pt £yt 3 Fof ciyt 2AF4Y B BF LS WL E PYol o]-&
%]+ Draize?] P.1.1. (Primary Irritation Index)£] Alg&¥Wyo ulsicl,
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¥ 8-2 u|Hutge] M HE (Check list of skin response)

1. Fitzt 7hesd

- Eubo] A Ql-------------mmmmmmmmm oo 0
- olF -2 FUHJ{PLE AL AEY Fx)---—---- 1
- BEY BHE e 2
ot AT BHE e 3
AR FUH(EFEREN] W) e Fx= Jte] - 4
* & et B H oo 4
2. 3537
- BFo] A QT - 0
- ol JE RF([FUYLE AL AEY AE) -—----- 1
- e BF(FEHA Fo et HAF £33 F&
H FR) 2
22 RF(F IlmPx Fof 34L& F9) ~—------- 3
- AY FF(1mojy Fole=3 X&FF-9 ylol 7iA]
AAE Fef) e 4
* & T BF Hf - 4
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¥ 8-3. P.1.1.o] 2|%t 2} =t ( Irriatating decision by P.1.1.)

A= (P.1.1) A F ¥ &
H]x}=323 (None irritating)
0.0 ~ 0.5 gt x}=F4d(Mildly irritating)
0.6 ~ 2.0 S5x XF4d
2.1 ~ 5.0 (Moderately irritating)
5.1 ~ 8.0 7 P23

(Severely irritating)

2 P.1.1. : 4XAFR|4(Primary Irritation Index, Sum of mean/4)

_95_




¥ 8-4. ¥ ¥x}3 %A (Decision of skin irratating)

5 9 A %] ¥ ¢
Futz} 7y 23
Z A
A AuE-(b) | AAE2l(a) | B E(b) | {2 (a)
BEAIZL | 24 72 24 72 24 72 24 72
EEHF1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0
o+ 0 0 0 0 0 0 0 0
B
A
== (P,
I.1.9)
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¥ 8-4. ¥Hx}=F 3t (Decision of skin irratating)

| of = ¥ 9
Furzh 7ty 2
= &
At (c) | AAEL(d) | BATHE(c) | FAR(d)
27| 24 72 24 72 24 72 24 72
Z=E5HF]1| 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 o 0 0
6 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0
2] o
3HA
A= (P. o
1.1.°)

2 P.I.1. : 4XAFFA|4(Primary Irritation Index, Sum of mean/4)
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(4) F¢ % 2%

(7h) 382} (Results)

N Y @ 9 SRR

o] B2FAIH (P11, %) - (v x}=78)

* P.1.1.: YX}AF=2FRA]4=(Primary Irritation Index, Sum of mean/4)

(W) 3%

2 AYE (F)gAujo] 2xjold Lo AHFY ‘X2 0] (325mesh) 'S E
7lol cigt ¥ EAF FE {AI] $13] AA=ACL AEFEY 5F FHE
ARE F 24x 2o MBI Ho]F A9 W HNXEE Y F Z FHE=
thA M9} vz F9es WHeddcoh MRS Az} w3
2tz} 2JEz7l A AHEAS IR 242N F &AL, iRY fdde

2 Yoz dWFAPeAESs 0.5n0F H-B3Th AIHED FE& A F 24,
48, 72X|Ztoll Z+ AR FE AAIB] BHABIATE MXFfolM AHEHIT & K
Z, ¥uh, Jlus BAFHA] ot @A E4E 3L U oy
T RAFE B Qs

weta, £ AEEE ‘EXF 3190 (325mesh) ‘2] HLH- 42} tiREH = o
3 DRI BAER] QFodch Draized] P.1.1.(Primary Irritation Index)e] 4t
&ol ot 3% 13} AAF&S “0"2E FIIE St

(5) @&

AEEF ‘E2F 90 (325mesh) ‘off thgt T HAIFAE Z2} P.ILL Zrel “0”
L2 234 §dE HAHACH
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2. Mud Pack®] AHE} 7y

¥ 8-5. & 2] &A (Receipt of mud pack)

No ingredient ratio No ingredient ratio
1 Allintion 0.1 11 Cellosize 0.2
2 EDTA-2Na 0.05 12 Carbopol 0.2

3 Germall 115M 0.1 13 Ge Water(2) 35.0

4 M-P 0.25 14 Bentonite 18.0

5 Tween 80 0.8 15 Ge. power 11.0
6 P.G. 5.0 16 Ocher 3.0
7 PEG 6000 3.95 17 Ginseng power 0.5
8 COrnstarch 1.3 18 Ethanol 2.0
9 TEA 1.0 19 Pf. Ginseng 0.2
10 Glycerin 2.0 20 Ecklonia stonifera| 5.2,
and others 10.4
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A7

- [ 1 .\"'\ v ‘;‘1’. ; N
~k3s1 f5.8KY XBo.oR '3beral )

.Bkv X13.08K 3,

£ 8-9. E%o] B¢ mud pack?] Hz}Huo|Z AR
(Mud pack after mixing by electron microscopy)
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d X

INTINUVIE)

I)

= 8-10 = ]° N2 3 ol X r
. =] [o] g ﬂ-
.4 mud -—] A P
I 3 pack |E (Products of mud pack)
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ofjZm==L|o} ajdjo|glate | =fal otA= = Aol
Scientific Name: Ecklonia stolonifera

(=D
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fEmELicl 2julo|Wal°|W =g oIl =

Product Name: 2I|3:&5

Analytical Tests

Specifications

Origin/Nature

Ecklonia stolonifera

Description

Brown Liquid

Odour

Typical

HA4HE 1)

Dark green, ppt.

Refractivelndex (nD20)

1.360 ~ 1. 400

pH (1~10)

5.0~ 7.0

Specific Gravity (d20/20)

1.000 ~ 1.040

Heavy Metals

< 10ppm

Arsenic

< 2ppm

Dry Residue(lg, 1050C, 3hrs

0.2~ 1.0%

Microbes

- 103 -
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olg=zuo} gluloldelo]y ¥ npA3 o

NO Ingrediant Percant(%)
1 Purifiad Water A= 43430
2 Allantoin N dNnN 0.100
3 Mahyl Paraben L o 0.200
4 Disodium EDTA Chelating agent/240| 2 24N 0.020
-] Dipotassium Glyoyrrhizindte #E$E&E 0.500
8 Sea Water APASAY 22NN 0.500
7 A yoerin Yai 15000
8 Butylene giycol LTS ] 5.000
9 Kaolin Clay powder 20000
10 Bantonite Wud clay IR G/ S S 10000
1" ¥arthan Gum [ ¥ 2 | 0.800
12 imidazolidingd Urea wyey 0.200
13 Fragrance 2 0.100
" Bisabolol  p | 0.300
-1 Malalauca Alternifolia( Tea Tree) Leat Oil & oit 0.050
% Eckoinia stolonif era Bxtract — b 13 3.000
7 Portulace Oleracea Extract oN¥ AERA2N 1.000

Sum 100
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3 ¢d 23 2
1) A&} Azl B B

833 : 3] F&F
A APE : Bioland Ltd.

2) 4ol thtt 33 U BIAPR

Name CAS number EINECS Number
1, 3-butyl
ylene 107-88-0 203-529-7

glycol
Vater 7732-18-5 231-791-2
Eclonia

stolonifera | ----- | —eeeo

%

3) 3, #BE: &

4) &2

& d: B F A FI17 e RLE &1 ALY

Mg v,

3 & tgY Eolu BNEsE g3 AA € iz

289 AL,
Y A& AYsA ge

5) % 4 A oAy
& 3 A 6y gE

6) F&ALAl ThN Y
&= AU ojE¥eE gir)
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7) g L A
Packing Hol3 A E AR, B(100C ~250C)

8) & WA W R¥T AF P
AL Y AL X Fu] - FEY ] We QE

9) 82, Yy 54
9 T FAY 8
9 A S5/ dAR
pH : 5.077.0 (1-10)
¥] Z: 1.000 ~ 1.040 (200C)
Z38&: 1.360~ 1.400(nD20)

10) ¢+374 9 8%
2§ g B el B
ol &3 : itz 24T
R Batg USR] U

11) Jdofl B FE: Q&
12) 8736 ulx]l&= 9% 9&
13) =714 8] A% &
14) 40 oy AR: FEREIol FAs] A UL
15) 43 A8
1,3-%-€lc] &(1, 3-butanediol : 1, 3-butylene glycol) :
73
- AlgARAY: oA
- Ay YgERIAReY: uF3
- AWy o3

=(water):
Ll at e
- AR Ay ¢ |33
- feiEd By 33
- &9y o33

16) ZlebdaAbe

g ok HUE
Hrirga: AL P&
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N3 SBEAAL: S| STU0 2ulolatol Y Ty ofa M YR

Ecklonia Revitalizing Facial Mask

- 107 -



Al 9 4 TDB 38 R=AN=HE nyazge] ot
=

1. Agyy

7}, MIT assay (MIZ&H/3AH)

Tyrosinase HHFHL] HMEH/JE dol7] 13 MIT test (Mosmannd)e] &
71EL22 AAI31A melanocyteof Tyt {4 & AHU3ATHE 9-1,2). 4EEY Al
X54 A2} 3,4,5-dimethyl thiazole-3, 5-diphenyl tetrazolium bromide (MTT)
assay® ZAISh=d] o] ¥hHE AloldlE MEE tetrazolium salt E3E 4= glo]
MITS] HEJ #3& 2= ol 2ARTHEI-2).

MIT stock solution (5 mg/ml)-& PBSofl ¢! TS 0.22 um filterol o33}
formazan crystals& Qlolil 422 ol A3t AHE& $13] B16 melanoma
cell & 3,000cells/well?] & 96-well plateo] &2 ¥ o8 LES Ae3l4
t}.
A3 vfF7]1Zt F 10uf 3 HE MITE 2 wellel] ¥7131aL 4412 B 4%t ¥ plate
& 275 x gl 5 £ |AEIANAL 4359 100 £ 23 stdct

Formazan crystals® AA37] U3l dimethyl sulphoxide& H7}3l3
microplate shakerofA] DMSO7} £t33] £3j¥ uj7ix] FEA|F ¥ microplate
ELISA reader (El1 312e, Bio-Tek)& ©|-&3}c 560 nn2] 3}Fojr FEUEF &3]
drt. 4 GF AMe|Fold ME BEEL tRFZ2} vl % control & UERAY

cl.

L}. B16 melanoma cell line® ©]-&%} melanin 2H] A A2} A|Y

JEESY uld H}= ¥ BI6 mouse melanoma M| EE AMS-3t] ZAP3t4rct
B16 A|X¥= 10% heat-inactivated fetal calf serum, 100 mg/ml streptomycin 3!
100 U/ml penicillin& $-§%t Dulbecco’s modified Eagle’s medium(DMEM) LS. 2 uff
gstach. AEE A3l wiYE Bl6 AELE trypsin® A2l3te] wojd ¥ 1 X 105
cells/ml®] 5 & 24 well tissue culture flaskol £F3}4rt}.

3HE A3 & M4XE wjed& 2uM a-melanocyte stimulating hormone (MSH)$} 2
mM theophyllineo] #-R-¥ phenol red’} ¢l DMEMOE ZA§ ¥ RA}3lax} 3=
AEE iUt B2 WUl 79 ¢ vigdich

At 4EY uly HH= B16 M EojMq FH|RE melanin M40 Yo E hE3}
ol 4F M 74 F 2 welld] MX vjdAE 233l YHERZE AXE A
3}31 490 nmoflA] ELISA reader® HHEF &AWl Eu]H melanin U SA3IA
th
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MTT assay

ELISA reader

= 9-1.

X 9-2. MIT assay
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t}. tyrosinase@dA] Az} A|H

Zt 33HE¢] tyrosinase¥’d A A A 2= L-tyrosine2} L-dopad 71AE 3o %
Z=AE FA3ATL

Bjo}¥ human melanocyte® 1.0 % Triton X-100, 0.5% deoxycholic acid®} 1.0
oM phenylmethylsul fonyl fluoride®2 R3JAIZ1 ¥, 4TollA 4A]|HF<t wpaf3iqdct.
=7 ¥ AHEeS polysul fone membrane(52,000Mw exclusion)ol ]3] & A|H
o}

5282 1,000rpnoll A 5832 Q& 3t tyrosinased] XFEFEE AME3IA
t}. Tyrosinase¥}-€-2 tyrosinase X$&H 104g/mé, 1x10-3M L-tyrosine, 1Xx10-4
M L-dopa &4 3B AL §-#3l= phosphate buffer( PH7.4)E Z8A|Zc}. 37T
o A 4x]t5<Qt uvjor F 3550 microplate reader(Bio-Rad)ofA 475mmollM EFH=&
33t

2. 44923

7}, MIT assay (MIES44H)

Az2Y 3EY HESEES dotRy] $13] 3,4,5-tivid E|op&E -3,5-TI¥d
HEsESE BE (3,4,5-dimethyl thiazole-3,5-diphenyl tetrazolium bromide,
MIT) ©|AE& Mosmann [Mosmann, T.: J. Immunol. Methods 65, 55-63, (1983)1¢]
Y J|EoR AASt WehdMRe] oyt H4& AH3dch dEES AXER
4 HIH= MIT assay &8 ZAPstedl o] WL Aoldle AE: HENEE 4
(tetrazolium salt)& #3% 4 glof MITY MEU] #3HZ 2=t A% MIT
£ (5 mg/ml )L UAIEL Y (phosphate buffer saline, PBS)oj ¢l ThHE 0.2
m YEjo] ofz}dte] 22 o Rasigich. AH& $13] B16 melanoma ME&
1x104 cells/well?] S5 96-4U Eo|E (well plate)o] &3 ¥ A=Y AUYUYE
& thtt =52 Neistgch 43 wiedr| ¥ 10u) MY MITE 24 ol M7l
813 4 A A2 5 EO|EF 275 x gollA 5 £ JARe Avln AEd
100 & AMAsgch $4¥ Zoizt AP & S337] 9zt MSOE Hista,
microplate shakerofl A $+A3] &3] | wl7lx] AFAL ¥ vlo]AZFYo|E AL
A3 AGEAAA} 31% 7] (microplate ELISA reader: Emax, Molecular Devices)&
o]g3lo] 560 nme] IpFolA FHTF JFPAch F JFE A FAMY HAXE A
E&& =223} vl 23t % control 2 YehfSIrLt (£ 9-5,6)
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e Viability

140
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=
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& 9-3. o8 oM MR 54

(Result of cell viability in several concentration)
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= 9-3 o] &3t nyAIl P G HEN CE 10s/m18] HE7HA]
A2 1005 MELEZEFS Vel oy =EHE=S ¢33 vl Fo] MESFAGo
of-9 A el 121308 AxE H3HEQ HS 1577-15822 TIANZ M ERA
o] W Hojg oy} 10g/ml 8] SEolME e MERKYE UeidE ¢ 4+ U
th. a3y 1gg/mld] sEAME BT 100x0] 77k AEZEEE Jehfdrt
olof u3je] 2x1H o T ARE HS 1622-16282] BUFES 10ig/mle] BEoME
BE 80% o]4e] 2 MEEEZES Utehlo] AMXe] tis] uvl¢ B JEUR
o 4 AdcHE 9-4).

1}, B16 Helnl HXFE o] 2% Wehd £y JAa} A8

FEES u A2} WH BI6 uhA (mouse) Helhiul HEE ARSIl =
A}stdct. Bl16 MXEX= 10 € E¥44E fel¥ A (heat-inactivated fetal bovine
serum, FBS), 100 ng/ml AEgEnjo]4l I 100 U/ml HUHT S {8 HYH o
22 =] (Dulbecco’s modified Eagle’s medium, DMEM)Z ujdsigict. A E& #13)
vijokE B16 M EE trypsing A 2|3le] mlojd H 1x104 cells/well®] X2 96
well tissue culture plateo] B-Es}lgch 3% A} ¥ ME wjoked& 2uM a-He}
UMX 23 IE2E (melanocyte stimulating hormone)z}t 2uoM QW3
(theophylline)o] #-7¥ i = (phenol red)7} gl DMEMOSZ AN ¥ XA}
33z} st GES T 2T WIBlZ 7d B¢ widtAch A s
o] F 2t B16 AlRolA Eu|¥ Wehd ¥4 o2 shsted F Ml 6d
* 2 W2 459 100ul 33t TlE 96 W FHolEo] %A F, 405 nmofA
ELISA 11%7]|2 HFR=& &Fsld ulE Heid @& &3 4 &E9 4
HA2E 31714 o] &3t A4t E 9-5,6 A=),

% e = (- SEALEA0D) « 10

izt AoflA @R, HlEl C, U I=EEHELS 5= EFS S B16 Hel
ol JEFERELY Hhde] 2HE dAte AYS R4ch ARE APYES
tiNE gEEI HEIAU w2 HWehd BuJAEANE Uehfsdz, F3] HS
1580, HS 15812} HS 15822 wi-$- Z3{t uRRE & AU AL BAch 2y
Qo] MIT E4of 28t AXSY F2e FH & of, ol& HYFES 10 ug/ml Y
e M Fidol sl AAHEo S&3trlel Felst e 0.1~1.0
ug/ml 8] B2 =M HEFGo] glo] Hehde FulE A 100% AL
o 4 9ldch (= 9-5,6 #}=x)
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(Cell viability in 10ug/ml concentration)
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% Inhibition
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% 9-5, 1z} H¥EES] w8 R EY4E

(Whitening test of primary mixture by concentration)
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120

100 -

Yolnhibition

D

[ 10ugh

IR R e e W
X 9-6. 10ug/mlofMon| P MY
(Whitening test in 10ug/ml concentration)
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tl. ElEAUolA] ¥4 AMIEZ UY

ol ¥t 23HEES] melanin Ru|GAHIE2A7} E|Z AUl B Ao 713}
21§ ¥Ast7] 13 nushroom tyrosinased o]-&3to] E|2A|Uold] g oA X
248 BAstATh Noh,J.K. [Noh, J.K.: Life Sicences, 65(21), 241-246, (1999)]
o Wyg JIges I HYsle AAshct. xAslaA ke dEE 96 vell
microplated]] 20ul 2 M71%ct 71FE2AME L-tyrosined FHE 1x10-3 M o]
HE8 &9 ¥ ol 50ul?] Mgttt mushroom tyrosinasex= HFHOE
100units/ml o] E=F/ el ¥ 50ul%] WIFste] 37TOA 12T F¢ & AU
X microplate reader& AME3l] 490mmoflA JFHREF FAFYrTE Buffers
phosphate buffer(pH 7.4)& ol&%ith AEAL] 42 F 9-12} o HAY
AR &2 ozl A& o|-83t] HAArLL

GREIZ} ==L E|EA U dAHAMZA deiglen, AY FAZA Al
Ag HAY 4 dgrt 1xdez AR YEQ HS 1577604 HS 1582 72|
B ES ElZAUolA ¥ ATl AL glo] ElZAUolA AA7L opun,
B3] 7o ougde Jehigde HS 1580, HS 15812 HS 1582¢] :EES El
ZAUolA] AAZA 2L Zo] ollzt thE wiFhFel 23 u]iREd L U
ERE AYS o 4 gdrh ol uisle] 2xpd o A =¥ 3EQU HS-162200A4
HS 1628& ABET HS 16278 A2 RE HYEo] ¢FdolY 3= =8}
28 E|2AUoA B4 JdAHAAE UeldS & 4 ddrh ol&S ElEAY
ol WAAMM=A Zgslo] FIY nWFALE UehlE Zoln HREREE A
2] gl Zeg Rol nf$ F-8% oA 2N HEY 4 glee]z} AYHTHE 9-5
~8 Hai).

oD - 0D
% 2' =(1 - sample bland
A& = (1~ 3D s = ODenrs

) x 100
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H 9-1. AYAL =AM (Composition of experiment)

Sample sample buffer L-Tyrosine Tyrosinase
Blank sample buffer L-Tyrosine buffer
Control 1 buffer buffer L-Tyrosine Tyrosinase

Control 2 buffer buffer L-Tyrosine buffer
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% Inhibition

120

. 0.0 ugdinl
3 0. Tugsnl
e 1ug/mi
1 10ugmi
Emm 100ugsmi

100 -~

E 9-7. 12 BRIEEL] wEE E|EAUlA B4 oA xxy

(Effects of tyroxinase inhibition of primary mixture by concentration)
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12

100

D

[ 10ugh

rLll'T'lrI1|l|-=-n1-|

]

ﬁa@%«@&a@%ﬁ%«%ﬁ%ﬁ%«%ﬁ%«%ﬁ%ﬁ%ﬁa‘ w‘

X 9-8. E|ZA|UolA B4 A A3

(Effects of activity of tiroxinase inhibition)
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A 10 A tiA|n} sample?] mpYFlo] FFE AT
1. MIT assay (MES3A4H)

7h. e
MTTS] tetrazolium salts(X%t4§)7} alive mitochondriac] 2|3} cleavageX| o]
water-insoluble formazan salt(®.2}4)& HAdgich

— quatitative colormetric assay

u. Az
Arbutinoll sample@ H7IY AR MESHLS A U8 2ol MEo] the
nj$ etgsic. (= 10-1)

2. Melanin Release Inhibitory Assay (u]|¥&z} A18)

7} dzl
B16 melanocyteoA] ¢}Eo] melanin release® JA|3l= I E§ vl gich

1}, % inhibition2] AH4t4]
o . (o
%= (1= oo 100

c}. A
concentration-dependent®}A] Z7}3l= u|Wd Jix]=vl, Arbutinte] ZH$R
T} sample® M7I% Aol nj Yol o& F7lstgch (£ 10-2)

3. Mushroom Tyrosinase assay

7t fde

M EL]] Tyro|u} DOPAE tyrosinaseofl 2J3] At#E|o] R TAE X melanino]
gl2g, A3k TyrolL} DOPAE 7|AE 33 ARt tyrosinased o] &3t &
o] tyrosinase?] ®4& JAH3l= AP =& dolth

v A3

o uwel AHEdol FUhsldul sampled WRSLE WYY Be=
tyrosinase inhibitor7} ol4li, sample® W7t APAE arbuting
tyrosinase inhibitiono] A2 d8& nlxj=x] ¢ttt (= 10-3)
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% Inhibition

140
120
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40 -
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20 = fugm
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X 10-1. sample?] AM|¥ 54 ZA} ( Result of MIT assay)
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% Inhibition

100
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= 10-2. W FE2} A¥ (Melanin release inhibition)
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% Inhibition
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3 0.1ug/ml
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% 10-3. Tyrosinase?]| ¥4dE oA #L2} (Mushroom Tyrosinase assay)
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A 11 388 29E FA W =8 47
1. o2 RE BYS +2EUL 3 W Ay 54
7t Agwy

(1) 3ol {27 crude sampled] +&

it RAXFolA BFo(Coger myester)E 3|H3l] IFE FA] JAILE
SAAA Ay A3 AR -80T ¥Filol BA3tch

549 3o v¥ Tke& Bt § 12000nle] ¥ 1027 # A¥Y F Heavy
duty laboratory blender (Waring Model 38BL52, LBC 10)E ZXZ|& m}a}sjct. o]
¥ acetic acid 600ml-& M7}3ld 5 % acetic acid solutiono] EHEH TE F 4T
o 24A]%E¢t FEBIF o], 24t $EEL HAEE(10,000xg, 20min, 20T)
¥ AFA7 BolM ratory evaporatorZ FF3lrh. HHH AEE ethanol®
20000ml (sample: ethanol = 1:4, v/v)& H713to tir] W4dE2[(10,000xg, 20min,
4T)E Y F 43L& sFsddrl

=29 A|Ro] r}A] ethanol& 3 7}(sample:ethanol = 1:7, v/v)¥ H H4EE
(22,000xg, 20min, 4T)EeE 3L, ZFA4E F45l] FHL= IN HC1& A
7iste] A FE=71 0.1 NHC1 F&0] HE&F3l -30C FFirolA 32 BAF
fdEe|& 3qct

(2) B3 MF2HY S8 AR FA

HPLCE Ao &ol717] Hol BAEZA] L sampled EeI3}7] 1% Au|dAZA
Sep-pak C18 cartridge(20ml, Waters)& o83} t}z 2 whjoezw EHe|3ld
t}. WA Sep-pak C18 cartridge® 100% MeOH (in 0.1% TFA)E @A 3A7] ¢ ¥
DW.2 3E3] M¥3idcrt. I ¥ sample® apply3fil TlA] § ¥ cartrdige®
D.V. & 343l BRI L4412 ¥ (flow throw: FT) X2 10% MeOH (in 0.1%
TFA)E {&A|J|3 (retained materials: RMIO), THF2 60% MeOHE L-&3}sch
(RM60). mix|Lto T 100% MeOHE ol o= I &A1 ¥ (RM100) FAA=
stdch (= 11-1) 2% D.W., RM 10, RM 602} RM 1008] H¥g o] tigt +J¢Ad
£ Rat (WisterA], 230-250g)% Alolx]A (duodenum)z} Ao} (Epatatretua
burgeri)®] FW(intestine)& o]&3lo FP3iaclh (= 11-3) ¥¥4&F FA=4 9
ol F@ofl oyt RFAHA 4HSE JERdE RM 60& Sepadex G-25 column (2.6 x
110 cm, Pharmacia, Sweden)ofl size exclusion (flow rate 1.0ml/min)& *%¥} ¥
ThA] H o] o] of3] +FEEE SENUTHE 11-4).
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(3) BYZ +8¥E4&53

(7}) Rat 4Jo|x1 3} (duodenum)ol it 42874

Rat (WisterH], 230-250g)2] € rat (Sparague-Dawley)& THF3le] RY{E 3
A H 3 (stomach)olel FE HAZo2HE oA} et FHE A
o] AL Kreb's 3] (mM: NaCl 118.7, KC1 4.7, KH2PO4 1.2, MgSO4 1.2,
NaHCO3 24.8, Glucose 10.1, CaCl2 1.8)0] & AefollA FAN=YE AA ¥ HA
2 10 mBE ol FEE ofei} $1& FI, oleles 2 nld] WgRo 1P}
3 $%-2 isometric transducerol] A@slo] 1.0 g8 FH & Frl

4234 J{ AP L TCAAM g Uo] F71& FUAA FHA EelH EYES
e zofl F¢Istedcl. EYEL FUF Ringer §JOZ AR A%sA EHE
& FUAM +FYP & §3o] physiograph’del 71&313ch (= 11-2)

(1) 93] ZFR+-584

Hato] (Epatatretua burgeri) F# EEE UE7] {3 vi&H & YEHe=Y
B A ¥, NEZOZRE 0.5 co BolF HHEHE KT AL 34 o
Zdolz ziwte] F&gch A P ANZIAE AAsIL, HAZ 10-15 m
=8 Zolz PEE Fol olHUlFHS ulgRo] IAFAIIL HHL isometric
transducerof] dZ3le] 1.5 g8 AF & Fcrh A20M 158 TFL= AFHs
(mM: NaCl 445, KC1 10, CaCl2'2H20 10, MgCl2'6H20 55, Glucose 10, 0.5 M
Tris-HCl ¢&<] (ph7.8) 20 nl)& HolFEAM BFYA3NYLL (= 11-2)

(4) AA|(Purification)

Size exclusion® B3] £&° Y EYLS &4 HUEI S A7) A3l 4Hol
cl2 ojea¥ U A4 HPLC column o|&3ld EIE Eeistdct. Zzte] HPLC
AAE B3 ol BEYELS Yo e i +HUYE FP31L, Aol
BHEYELS & ¥ thy] thevAle] HPLC BAE ¢3te AHg3igdch. BATA
£ &3 gt

(7h) A = &A

2 Azl A= size exclusiond B3 dolF HHY HEEHEES
cation-exchange columngl TSK-gel SP-5PW (7.5 x 75 mm, Tosho, Japan)& AM&-3}
of ARU|ZA] 10 oM phosphate %<} (pH 6.0)2} BEul=4 10 oM phosphate ¥3
o] (pH6.0) XE%3t= 1.0 M NaCl £%4& AHZ3te 0-1.0 M &] B &ufl linear
gradient& W43 42 1.0 nl/ninl 2 2008237 21§ B3lch (= 11-5)
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(W) 5 = A

X Ha] ©AE reversed-phase HPLC (Vydac C18, 218TP510) columnoj 83}
A BUlE 0.1 % TFA $8 (pH2.2)2} B &ulEA 0.1 ¥ TFAE EH3}= 100 %
acetonitrile (pH2.2)& AH23tod 0-60 %2] BRul linear gradient& WU /<
2 2.0 mi/mino 2 12083 2el& #3lch (= 11-6)

U Addz

(1) BFo] mB2He] F&Y crude extractd] g

Rat2] duodenumz} o] intestineo]] th¥t +Fi-8-& doliy] i3] B3| 3
22Xy &% FT, RM 10, RM 100 ©| &3t & sldrt. Rat duodenumo cfi3f
FTE o] 3§ ¥ A ¢354 ¥ &5l £4=dct M 60y B¢ &
$3191-g-2 AAE R ko) e ojUutge R4t ¥, M 102} Re 1002
ol WL Uehix] glch Yol @l cfsi= FT, RM 10 22|31 RM 60
o] +&¥4 L B3I, 2 F M 600 I & #ES Jelich. ey RM 1002
¥4& YehiA] gt (= 11-3)

(2) 3A

(7}) B3l 1% F&E MM 6022 45E PR EEA BA

Halo] o] chs] $JHAHES B¢ RM 602 HE LARLELL BAY] A3
R Mzl Sephadex G-25 (2.6 x 110 cm, Pharmacia, Sweden) columnol F¢]3}
size exclusion® ¥ H3}, 14-354 Yoo +HFHY L Yeldrh (= 11-4).
W22 Uehd FAEEYHER Uol ¥ columng) SP-5PW (7.5 x 75 mm) & AH8-3}
of AAAI, & EYHEo ois] +F3¥EE I A2}, < 0-0.03 M NaCl
(Fractions # 0-5)oflA £&¥ EYolM £HHo] Uyt (= 11-5). Al3fA
BHAEYES Y94 columnQl Vydac C18 (218TP510)& AM&3lo AAsigen, 1
243} 13-27% CH3CN M9l (Fractions 3 16-30)8] E¥ojjA +HE4& LehfSich
(% 11-6)
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The skin tissues of conger myester (7kg)
were frozen in liquid nitrogen.
l
The tissues were pulverized and boiled for 15 min
in 5 % acetic acid solution (12,000 ml).
| stored at -30 C
The boiled material was homogenized and
centrifuged (10,000 x g, 20 min, 20 2C ),
l
The supernatant was concentrated
and 20,000 ml of 100 % ethanol was added.
!

The precipitated material was centrifuged
(10,000 x g, 20 min, 4 °C) and the supernatant
was concentrated
l
13 ml of 1 N HCl was added and precipitated material
was centrifuged (22,000xg, 20min, 4 C)

| stored at -30 C
Sep-Pak Cl18 cartridge extraction

l

D.W. RM 10 RM 60 RM 100

5 11-1. HAole] 3|EZEE] novel biocactive peptided F&3:= A
(Procedures for extraction of an novel bioactive peptide from skin of the

conger eel (conger myester)).
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()
.___.1/“__._./‘_,1./\._;__#

r 3
DW. RAM 10 RM 60 RM 100

®
T K WA h'ww“u 10
D RM 10 MG AM 100 -

2 min

5 11-2. Rat 4]o|x] & (duodenum)of] chyt +J{E
(The contractile activity of conger eel(conger myester) extracts on the
rat duodenum)
(A) and hagfish intestine (B). RM10: the eluate of 10 % methanol in
0.1 % TFA, RM60 : the eluate of 60 % methanol in 0.1 % TFA, RM100:
the eluate of 100 % methanol in 0.1 % TFA. An aliquot (1/1000) of
each extract was applied at the time indicated by an arrow

- 128 -



Retained material 60 (RM 60)

{
Step Gel filtration
l
1th SPCX
{
2nd C18RP
d
3rd HPAf
l
4th C18RP
Vs N
5th SPCX SPCX
i i
6th C8RP C18RP
l !
7th HPAf C18RP
i i
8th C4RP C4RP
i l
9th SPSX C4RP
i i
CES-1 CES-2

= 11-3, 4Fo] v RE2HE F&Y peptided] HPLC BA 243

(Summarized procedures for HPLC purification of the peptides (CES-1,
CES-2) in the extracts of the skin of conger eel(conger myester)).
C18RP: Cl18 reversed-phase column, Vydac C18, Capcell-pak C18. SPCX:
cation-exchange column, TSKgel SP-5PW. HPAf: affinity column, TSKgel
Heparin-5PW. C8RP: reversed-phase column, Nova-pak C8.
C4RP: reversed-phase column, Vydac C4,. SPSX: size exclusion column,
Superdex peptide HR 10/30.
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100

8 3 =]

Absorbance at 254 nm

S

= 11-4. B3] i F4E M 022 FE WY& BA

(Gel-filtration profile of the RM 60 from the Sep-Pak C18 cartridge on
sephadex G-25 column(2.6 x 110 cm, Pharmacia) using 5 % acetic acid

as eluent).
Fraction (15 m¢) were collected and contractile activity was assayed

with 15 #£ of each fraction,
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5 11-5, 23} A 2} (The 2nd Reversed-phase HPLC purification profiles of
active fraction from cation-exchange column),
The active fraction were pooled and loaded onto a Vydac C18 column
and eluted with a linear gradient of CHCN(dotted line) in 0.1 %
TFA(120 min) at flow rate of 2.0 ml/min, contractile substance from
conger eel skin. Fraction indicated by the bar showed an contractile
activity on the hagfish intestine,
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X 11-6. HPLC AA|&] chromatogram &} 4%tA (The chromatogram of the 4th step
of reversed-phase HPLC (Capcell-pak C18, 10x%250mm)).
The dashed line shows the concentration of acetonitrile in elution
solvent., The fractions indicated by the black bars, denominated
CES-1 and CES-2, caused contraction on the intestine of hagfish,
respectively,
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M4S ATHY SHE SHE W O
sl =

B 2 s 27158 88 BEY M=4 5 % dE REES ) o

2 A2 AAEY A 7154 EHEL 2&S AR =M Y2 HSEE
AP g ol 4% qF, e, ipAle g, ela ugEE Bl HEF
(1, SR/l &, B2, FRIAPZY AFANY VEEIY
2,3, 6-tribromo-4, 5-dihydroxybenzylether (TDB) 24 2,3, 6-tribromo-4, 5-
dihydroxybenzly alcohol (TDB-OH) #x}9] #=A 15%3& /43tden olgol &
YAHE 2Hol Foishe LDL A2NE ¥A|3le EAE HAY 4 Udch {E=A
Z HS-1605 B! AulAElRIZY] TUA} g A2tel NFHYE vz = en,
Zy2HE8 2E%Y in vivo AY FRE AEgssigch oY EAE d
HS-1650& AME3l AXEF XA /YA AFPo] ez ool w2
Aol B4 Ao Jdry.

E SeAe 33l 71A AFE M Eo oxidative stresses?} oF7|E & wiof
KAt ol JA: AL B 4 vt =Y upfiz} HojA = Bl6 nelanoma
cell 1ine© 2 X ¥ melanin Eu|§ ZYsHA JAstes 2AE €& 4+ Adddrch

olo] tldted PPEQ ol BALEQ IHEZEE 2L UFHE HEI=E
& 2] AAsd 2 AT ER FIULEN /-8 BeEEELS Mdel=
258 Az dFANEE Vel 9len], ¢os R ©hAY HPLC FA|2HH
& B ¥ F2EME B3 shie A2 PRPGEAS MUY + glez} A}
EHrh

B d7 42HY 482 NYEEALE o83 YEY €2 ol Y
AEAQEe] B3 q PR S A Jloiyg Aolth MYEEAYL o]§ A
J\x@ o] it 2720 AP IJuiE Xt MYEEXLY #EL HY
Ty V145 g 78 &Y ¢ 942 B9 olls}t I A Y 122AY
7148 8 Q 7xAEr)Exte] dFYE& 23 8 AFTA &4 & Foi
3o A7 AYFA HE QL AP ALH PEUANY AT FAAE BV
3 @4 4 dctz 24"l
Uolzt s gl tithdt I3l A4 ol FAAY 4 9o njf 3}
zigdof tigt 7E uj2] oWE 4 d& JA& 2AAH 4 rh

£ Ao 53 13 &4 2] Fo gy 29 =Ex Fa gy Fol
t}.
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M5 AxrEEze #EAH

e Axteg gt 233 A3 Uyt A4F FAHEC] FdMr EH3o=
A7IE L glch. H3] k3o A3 o ¢, FYAFY, DX, #HIF, A&
W S EgEAH Wdo] FuE glen oo wld IR FEAH FLE At A
3 - AAA v gL a3t Qch weld 7] EA4Y EAA NS fAME
r3te] AL JANAY AAAA olg HBLARY UEE A= ZAoth
23] =31 9 3o} o] WA XYY HBVEY U dULeE I M
F8& U3 & Fo] JAYAtAF((reactive oxygen species: ROS)olth. & A
oA YUY FEANES U YA A ol 3 FHLEHE 2PA L2
L8513 4 glrh HS-16502 Al 71 wWol AR ¢ AXFEF AzAU
simvastatino] H]3l] FEE B2 IAPFY ARE 7IH YU UH/AGo] e
2 2714 gy A3 Wasich

upela @gstLFo] ¥t AT HGA Y MEAIEY f=e cigt 712} 33 W
YR EESHE PANELY /Y T &Y AL 9} AJAY o8
7Hx Ao WAEE A I BAX A, FAHAH ¥ 8 EAY FA 2A
714 Zojt}.

Uolrt 7154 BHEHC] HIYBESHE BAUAHLE J1FLeE AR HIES
APesio] TR e BAEE A 4 A& B ol BFEX
2] =g 71 #® Rojrh

# opyzl Al7l1sd AE, AENJA, HAEEE ST A
I 7} Qe E&AJYE gl T3t FEAA APLE WA}
HREEL S&Eok] Mo FLEo I ot

Yz} 247}
£l 9lelA
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