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58379 ¥
AT 1

st7] #4eha] 1-59] A7 A(curcumalogin A, 8FgE 1), AFWEX B(curcumalogin B, & 2), #AF
w22 C(curcumalogin C, 3}+gE 3), AFvEZ D(curcumalongin D, 3+gHE 4), 1-(4-3Fo| =EA]-3-H| E A H|
d)-7-(3,4-g o] == A9 d )-1,6-3 e}t -3, 5-T] 2 (1-(4-hydroxy-3-methoxypheny1)-7-(3, 4-

dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}3E 5), 5-8fo]=FA]-1,7-H] A~ (4-3to]|==ZAHd)-4, 6-FE}L
] el-3-2(5-hydroxy-1, 7-bis(4-hydroxyphenyl )-4,6-heptadiene-3-one, 3}3% 6), 1,7-H]2=(3,4-t]3}o]=FA]
#Hd)-1,6-FE}r) -3, 5-1]2(1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3TE 7) L 1-(4-3}
o) EFAIEH)-7-(3,4- 3| =F A d ) -1, 6- 3 B} -3, 5-T] = (1-(4-hydroxypheny 1) -7-(3, 4~

dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}3= 8) 07 o|Fo|Z oA MEE = 1F o]Ae] AFfui-o]
EZ(curcuminoid) % 3gEo] Xty AH= da &F (fermented Curcuma longa by natural fermented

el
soybean) F2ES IG5 AL EAoZ 3= 71E3] A8 ki oug 2AE.




ZIHSd 10-2014-0018706

Ry X N B o o
T ® )

HO on :

Ry=0H R,=H R;=0CH;

g 5
'S 7 Ry=R;=0H R,;=H
55 8 Ry=0H R;=R;=H

A7) A RE SF FEES, AITH UE 29SS B, ©§2F 1 WA Y AF &2, ofAE, dEolA
HolE, SRRIE i o859 g8z 53] Axse A4S EFo= g+ Hd3 A& Et—t— -8
ZAE

A% 3

A1l 1o A

A7) A=A iy 98 &7 100 TFE 0.1~10 TR H= BT 2 40-100 THEY S TFg =

o
N
)

X
riot
flo
)

2
)
o
Ho
ol\
S
)
o
L
ol\
o
fru
o
<t
2
)
M4
ofy
2
>
rx
)
i
rlr
i)
ro,
pos
tlo
[
o,
(o
fr
ol
rlr
)
i)

317] 3kebAl 1~59] AFuFEZ A(curcumalogin A, 3}3E 1), A5F9EX B(curcumalogin B, 3}&E 2), AF
22 C(curcumalogin C, 3= 3), AFv=2 D(curcumalongln D, 33E 4), 1-(4-3}o| == A]-3-v| EA] 4|
d)-7-(3,4-tslo] =FA)H 9 )-1,6-F E}r] ¢ll-3, 5-T] (1~ (4 hydroxy-3-methoxyphenyl)-7-(3,4-
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3= 5), 5-3}o]=FHA]-1,7-H]2=(4-3lo|=FA1Hd)-4,6-FEL
t] ell-3-&(5-hydroxy-1, 7-bis(4-hydroxypheny! )—4,6—heptadiene—3—one, BEE 6), 1,7-H2(3,4-t]3to] == 4]
Hd)-1,6-F et A-3,5-t]2(1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3= 7) 2 1-(4-3}
o= E A HH)-7-(3,4-t] slo] == A H d )-1,6-F E}r] 2l-3, 5-T] & (1-(4-hydroxyphenyl)-7-(3, 4-
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}3E 8) 0 & o|Fo|x oA MEHEE= 15 o]Ate] #AFu| ko]
= (curcuminoid) XA FgEo] ¥ H=A Wy LF(fermented Curcuma longa by natural fermented
soybean) FEES Ffdle AS SR st A3 ot = AL ARV TAE.
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3t7] 3sha 1~59] AFwEZA A(curcumalogin A, 3gE 1), AFv=A B(curcuma ogin B, 3= 2), AF
w22 C(curcumalogin C, 3}gE 3), AFvFEZ D(curcumalongin D, 3+gE 4), 1-(4-3Fo| =EA]-3-H| E A ¥
9)-7-(3,4-tslo] == A9 d )-1,6-3 E}r] <ll-3, 5—\’/]-9—(1—(4—hydroxy—3—methoxypheny1 )-7-(3,4~
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 335 5), 5-8fo]=FA]-1,7-H] A~ (4-3to]|==A1Hd)-4, 6-FE}L
o] ol-3-(5-hydroxy-1,7-bis(4-hydroxyphenyl)-4,6-heptadiene-3-one, 3}3= 6), 1,7-H|2=(3,4-T]5}o| = A]
Hd)-1,6-AEF -3, 5-1]=(1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3= 7) @ 1-(4-3}
o] =E A ¥ d)-7-(3,4-t] 3o =5 A ¥ d)-1,6-F E} ] <=3, 5-1] & (1-(4-hydroxypheny1)-7-(3, 4~
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}3= 8)O& o|Fo|Z oA MEE = 1F o]t AFui=o]
E(curcuminoid) A FES THole AS EHORE ot 11E3] o e A58 ot 24E.
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AT 12

st7] 3heha 29] 4l 3FHE AFrEEZ B(curcumalogin B).

AT 13

sl7] 3heha 49] 44 33E AFrEEZ D(curcumalogin D).
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ARG WE 27 FEE EE ol B AFvweE FEAZS $hols aBe] o mx
740

A

7He AellA B0l EA 4 Ao FZAgAtA FFA A4S "HEet AEHH R ANk 9 oy
gAY dojuks AA7)Holtk. AAl Il wHdA AR FollA 14, AFE, HAESE 9 gte] AAlskE
HT2 3714 24383 3 718 =& Zo2 yehua glow, Aoz g Al & Hj5S AAIS
= AAoltt. 53] Axl=ol Hste] ST AR Fa 8o oF 7 &4 B ARlo] 29 o]
of tigt A% Ak Holr}. wpole s Froluf ol ofF A&H Q] 7hxA O] 4L (Mo FeEm,
kol HdRE, P FFolA oY gheto g WA EE Ao EAS M. kA A =
A E FedE 19 o E3e] AR EE q3S dgids] TR 1 23 E4E Folil FEHLE AR
of &3 F v A5 e d§ 24EY Jide] aqdTh

AF5S Y 5 W A FitE e AR ASHhge] AR EA E44d F 22 o] AAAR HAER B
THe Aol ozt EFAly #e AfxAeR ¥MIHes AHE Ao MRseR <l
ECM(extracellular matrix, MX<2] 7]12)9] AL S7IHARE ol tigh Eale AHdoz Foj=e Aol
HASta ASAH FE s, oy e m HeHrt. HAEstES A d5o= Q) AgAHel 1t
z2o] A A (regenerative nodules: 22 Yojg|7} rEA A= &) T AFst o= vt o] 7] 7]

ol AstE = AS vt

HAFSe 2AENY SFgAA HAstE AA S whgolXnk A U BHe] tAF Z %%—E—H] 9
o] IRV eE AF AT F gle AFA o= o] qAEt= HollA 7 7159 Ayt 2AdHow el
o 28y JA7A = AFE 71 AATE WEsHA WE A A gornw At XLEJ-"—F% 1 A=A &
< Aotk TMdFFolv skl e B At 7l A AIER] FH A (Kupffer cell)7} €43
st o2y BHEE 424 F(reactive oxygen species), AR (growth factors), A3} Ale] &7}

(profibrogenic cytokines) ol 93] 7+ AA E(hepatic stellate cell, HSC)el &EA37} Z2Eo A7) &
AstE M EA A A A ] Aol FUMEO RN of7|EE FoR dEA Q).

THIAIEE 1876\ 3 (Kupffer)ol] o8] HAENL, o|E(Ito)oll 23] 71&HUeH, 19713 o] A (Wake)
of o] AYHAT. N EE FEREEH UIAEe Ao QA7 (space of Disse)oll $1XgF AE
24 S st da, ol ME(Ito celD) Xk FTh. B3 v AE &F3ta e AWAA(lipid

Zral Qlo A H]E]r‘ﬂ A AFAE(vitamin A storing cell), AW AZFAE(fat storing cell) &
} 7+ XA M ZE(perisinusoidal hepatic lipocyte) T8 o3 7[x& HH ¥ o1} 1990t 2o
2 g3 Al (hepatic stellate cell, HSCO) et Aol AAZIA AMEH L Ik, FHAE(HAAE)
SAEH 98 &4" THEE 428 (phagocytosis) T EHA AT ALY e 5AEHE 93
3l o] TGF-B (transforming growth factor—-B), PDGF(platelet—derived growth factor) 59| AlolE

E AlolEFRI] 93] FHAE A7 o] thA] @ SH(autocrine) | T, B, FEHAEZT}
EJlEd &) rxAY TEIFFA WA E(sinusoidal endothelial cell) % 7HAAAAE7} &
steth. st AR o) B EE 43 FepalvkolbAl(collagenase type IV)oF S7ke Febal A4k
93] ECM(extracellular matrix)®] A -Adu]&o] 7AW A 7149 ECM(basement membrane-like matrix,

ro
i

5 59 48 ZEA)2 Y. o] ul, AJEZF ECM(interstitial type matrix, dE& E9¢] 18 2 38 ==
)= MB e A ZEkA(fibril-forming collagen)& A% & HAZ(space of Disse)dl F2 M,
3]

H 7149 ECM 2 FAE A EZE BNl ofsiA 2327 @8, EAdstE (AR Sl
Z~(Metalloproteinase:MMP)2] &4 AEAS vz 22 E " (nacroglobulin) 2 TIMP(tissue inhibitor
etalloprotelnases) 094 WS FAANA, Rt AP EH= AETF EAMS Eae AAG. QA =
¥3 Augto] Aalgoz2H, HEIE JFELY 35 2 54EZY
O] AFA Ha, HAE HA] A E&F &t olelgh I whgo] WHRERA 1A Fo Az
FAEHWUA, MRS WA HAEsSel faErh(J. Clin. Invest., 2005, 115 (2), 209-218 ;
Gastroenterology, 2008, 134(6), 1655-1669 ; Arch. Pathol. Lab. Med., 2007, 131(11), 1728-1734 ;
Hepatology, 2009, 50 (4), 1294-1306 ; J. Gastroenterol., 2000, 35, (9), 665-672).

Jﬁ:‘é_&im;‘.‘:’r-{u:ré&éoir-{u:_\gﬁrlrwom
fol

O rl*l

HZ 11x2A Yo A AMES HEAAETAA FEEE AlolEFFel(cytokine)$l TGF-B (transforming growth
factor-B)7F 7HAA53le =8 wiZlE= WA, =3, TGF-B ¢ 34, ¢re]4l2 RNA(antisense RNA), A3
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I6F-B 84 WHS Fstol W6P-Bo 482 Avatde Wl AFe Hgol AAA AT nag
uhoQleh el oleld v AWA Aol FaE A Woln @AAA AR JdHow FeHE o

2 gl AAeld.

volel 24 7HA ] A9l 5 sl BE 7HS ol sfdtE Wkl 9 MR e Fa4L e A0
U olfAZA E Al Ao RE FREH JE vhE o] WA At &Ko, AF ¢ C 1199 A
G- A"k A5AL Wale] o] o] Fojx]A] gFol A or who] FUkskE FAlo|th. helel 9L 3t
A AAETE A FAH K57 BYHA] FE AF, AT, ST 9 e s HdE JheAdel A
o Aol glom, ol& M9 Am e oo TS AR kAR o]¥l @ ol e Btk AHg
79 A=A = @A AL gl dEjoltt.

&5 (Curcuma longa)& Q=P stoz Qg2 RE Fgolrols FAloz A € ofdu] x|olA HA AulE
I E ohdA 2Eo|tt. &5S Aelgtnk &89, AT e EE A A AuE e AE

a’ .
2 A 5O 9RR AEHT AT & P4 A7t 156 E@Hel Yo, FAAL AFY
o] ? 2

(curcumine) &< 0.3% A% 3l Slo] W AAAZ 13, 954, §4%5, 7IEEA g3 o AHE
HAg. 78 A3 AFEE Ad2A, D-ZAZEEA (D-galactosamine, 400mg/kg) &2 FE9 FE Hd &

FHO FEES FAFPE u, ASEZERE FolEH Te-vwlBZHJ(Tec-mebrofenin) (&5 FEE0] 719 3i57)
ol Z&3l= aARAEE G137 g widd &3 dvke Ae] Bad wl Adti(Indian J. Physiol.

Pharmacol.., 2003, 47, 332~336). %3}, 7t9de] elow dez BH npolg)~9o EAE Aalshy, HBV &=
X @A (HBx)S HEAAZ HoAA &5 FEEF] 5SS dishe o= Biud vl Jdth(Intergr. Cancer
Ther., 2011, 10, 168~177).

W, Y, HERF EE DARSS AN £F Fu STRA B R A7E £F o 7o 3
FEZ 5o e AF(curcumin)(Br. J. Pharmacol., 2010, 161, 1137~1149 ; J. Nat. Med., 2009, 63,

415~420 ; Antioxid. Redox Signal, 2008, 10, 511~545), H]AC)W|EA|AF 9 (bis—-demethoxy curcumin), T}
EA AT (demethoxy curcumin)el]l tigk Aol tif-Foln, 7] FFEES AYde vt &5 FUd &
A, RS B HESSS AAStE 29Ut Jdvhe AT A9 FAHA e FoR dRld).
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A g AoR nusw gov, oud AFvimelse] gHRE F/HY] A% the
ATH(J. Med. Chem., 2007, 50, 6284~6283 ; Biochem. Pharmacol., 2006, 72, 928~940).

wekA, A7 ew Al sl e S, WX, AP 2 OEHI(ADME)C] tiE HAdESs S5s] 98, &
WS ol A=Fe AUkele] dadewn A= HE &ue Axsta, AV A= 2R 25 F
ZedlA 7] AFH, vAHASAATY, dHEAAFYU Fo] A WE F5H7] &old vE Tl AT
molE Beta e WekE = AL Qs S, Aveols Ade dgt=o] AW FaE - ZelM &

T B dAEE S vAdws Feke] Qs HeE A ool JidE 7ol Ath(Biochem.
Pharmacol., 2006, 72, 928~940: Biotechnol Lett., 2005, 27(18), 1411~1425). &=
W A7l s 7E Sk Y Aol Fel 2 FHE tiAbE Hof mlaEe] Hlske] ARl HlX
e SEAATR, HHSAATFY 5o §Fo] ghass AoR eld.

F, B oages 47 A= $Eg £70 FEE Tt o2RE RIld AfFvikeels &gl 14, 3t

AFE EE s A adrt ¢49s agen 2 dye T 5 iy

swoly B awe] FEEdd W3 AdITdoRE, "2E ew FEES e a4 EIe AR

2odlE 2w, d=eRSs] AlT30lE", "sHMs R s HEE AE 2w, d=eF5s A
ol 5 1
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g
ki

& AGEAE, 07
=4
[e

s
ol et o= &7 o= o2 A=
=

AW, 7] EFES wase] FF L AxT 24 dEel7lel, 2 Euhe
NETAel et @ £ glnt
WY 7w E
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F 0001) I 5FHES A11173018 (Fa 7 FEEL di7dte ¢3224 1489 A5 9 o

TEZ2EF A574097% (£H A D )= NAE AE 2R 2006.04.19. 5=)
(5383 0003) 35553 A743861% (A3 oF 2 X858 AFFRAE, 2007.07.24. 5F)
=

SE2E53] #682045% (M3 oA = XB& F FEE 2007.02.06. 55)

(ME3] &3 0001) Bataller, R., Brenner, D. A., Liver fibrosis., J. Clin. Invest., 2005, 115(2), 209-
218.

(H]E3&#3 0002) Friedman, S. L., Mechanisms of hepatic fibrogenesis., Gastroenterology, 2008,
134(6), 1655-1669.

(ME3]F3 0003) Moreira, R. K., Hepatic stellate cells and liver fibrosis., Arch. Pathol. Lab.
Med., 2007, 131(11), 1728-1734.

(M E3] 53 0004) Popov, Y., Schuppan, D., Targeting liver fibrosis: strategies for development and
validation of antifibrotic therapies., Hepatology, 2009, 50 (4), 1294-1306.

(M E3]53 0005) Deshpande, U.R. et al., Hepatobiliary clearance of labelled mebrofenin in normal
and D-galactosamine HCl-induced hepatitis rats and the protective effect of turmeric extract., Indian
J. Physiol. Pharmacol.., 2003, 47, 332~336.

(&3] 53 0006) Stoker., J. et al., Prospective comparative study of spiral computer tomography and
magnetic resonance imaging for detection of hepatocellular carcinoma., J. Ethanopharmacol., 2009, 124,
189~196.

(M E3 &3 0007) Kim, J. et al., Chemopreventive effect of Curcuma longa Linn on liver pathology in
HBx transgenic mice., Intergr. Cancer Ther., 2011, 10, 168~177.

(B E& &3 0008) R Vijayakumar, G., Divakar, S., Synthesis of guaiacol-alpha-D: -glucoside and
curcumin-bis—alpha-D: -glucoside by an amyloglucosidase from Rhizopus. Biotechnol Lett., 2005,
27(18), 1411~1415.

(ME3F3 0009) Tang, Y., Chen, A., Curcumin prevents leptin raising glucose levels in hepatic
stellate cells by blocking translocation of glucose transporter-4 and increasing glucokinase., Br. J.
Pharmacol., 2010, 161, 1137~1149.

(ME3F4& 0010)  Shu, J.C., Curcumin prevents liver fibrosis by inducing apoptosis and suppressing
activation of hepatic stellate cells., J. Nat. Med., 2009, 63, 415~420.

(ME3 &3 0011) Strimpakos, A.S., Sharma, R.A., Curcumin: preventive and therapeutic properties in
laboratory studies and clinical trials., Antioxid. Redox Signal, 2008, 10, 511~545.

(HEFHEA  0012) Safavy, A., Design and development of water-soluble curcumin conjugates as
potential anticancer agents., J. Med. Chem., 2007, 50, 6284~6288.

(B &3] &3 0013) Weber, W.M., TPA-induced up-regulation of activator protein-1 can be inhibited or

enhanced by analogs of the natural product curcumin., Biochem. Pharmacol., 2006, 72, 928~940.
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PRERE EPR)
B odhg o 51y] 3pskal 1~59 AFuEZA A(curcumalogin A, 3% 1), AF7E7 B(curcumalogin B, 33E
2), AF7EZ C(curcumalogin C, 3}gE 3), AFvE2 D(curcumalongin D, 33HE 4), 1-(4-3fo] == A]-3-
v S A H 9 )-7-(3,4-t] o] =E A H d )-1,6-F EFT] <l-3, 5-T] 2 (1-(4-hydroxy-3-met hoxypheny1)-7-(3, 4~
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3+3E 5), 5-5fo]|=EA|-1,7-H] A (4-5lo]|=ZA|Hd)-4,6-3E}
o] ol-3-(5-hydroxy-1,7-bis(4-hydroxyphenyl)-4,6-heptadiene-3-one, 3}3= 6), 1,7-H|2=(3,4-T]5}o| = A]
Hd)-1,6-gEeb]<ll-3,5-t]>(1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}&= 7) % 1-(4-3}
o] =E A ¥ d)-7-(3,4-t] 3t =5 A ¥ )-1,6-F B} ] <=3, 5-1] & (1-(4-hydroxypheny1)-7-(3, 4~
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}3= 8)O& o|Fo|Z oA MEE = 1F o]Ate] AFfui-o]
E(curcuminoid) F=A 3gEo] ¥3E A=A g &F(fermented Curcuma longa by natural fermented
3

O 1
=
soybean) FEF&ES ok A A8 T S A=l BF Aot
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: S N F
HO = “OH G ‘ : , G
R: o HO seE 6 on

8t2 5 R,=0H R,=H R,=0CH,
#3 7 Ry=R,=0H R,=H
S B R;=0H R,=R;=H

w3k, B odme glek 1-59] #AFFutEZ A(curcumalogin A, 3= 1), #AF7E2 B(curcumalogin B, 3+t
= 2), AvEFA C(curcumalogin C, 3}3+E 3), AFFvF=ZF D(curcumalongin D, 3}HE 4), 1-(4-3o]|=FA]
=3-w| EAH H)-7-(3,4-t]slo] =& A H H )-1,6-F EFT] ¢l-3, 5-T] -2 (1-(4-hydroxy-3-methoxyphenyl )-7-(3, 4~
dihydroxyphenyl) -1,6-heptadiene-3,5-dione, 3}¥% 5), 5-3}0]|=FA]-1,7-H]| = (4-3lo| =F A Hd)-4,6-3]E}
t] el-3-=(5-hydroxy-1,7-bis(4-hydroxyphenyl)-4,6-heptadiene-3-one , 3}3E 6), 1,7-H]2=(3,4-T]s}o|==
Al#d)-1,6-Ebr] 21-3,5-1](1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione, & 7) @ 1-(4-
sho] EF A #H)-7-(3,4-t] sto] =5 Al 7 )-1,6- R Ebr] 21-3, 5-1] 2 (1-(4-hydroxypheny1)-7-(3,4-

dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}&E 8)Oo 2 o|FoF oA AEEH= 1F oA AFH
ol & g3Eo] ¥3H HIA HE 25 FEES ISt HES G BE AE A7V EAEd

e w3k 3ehe] 1~59] AFutE A A(curcumalogin A, 3}gHE 1), AFvIEZ B(curcumalogin B, 3}gt
2), AF"EZ Clcurcumalogin C, 3= 3), #AFvF=X D(curcumalongin D, & 4), 1-(4-3}0]=FA|
=3-w| EAIH H)-7-(3,4-t] sl =& A H H )-1,6-F E}r] ¢l-3, 5-T] 2 (1-(4-hydroxy-3-methoxyphenyl )-7-(3, 4~
dihydroxyphenyl) -1,6-heptadiene-3,5-dione, &3FsE 5), 5-3}o]|=FA]-1,7-H] 2= (4-3}o| =F A Hd)-4,6-FE}F
] el-3-=2(5-hydroxy-1,7-bis(4-hydroxyphenyl )-4,6-heptadiene-3-one , 3}3E 6), 1,7-H]2=(3,4-TU]s}o|==
Al#d)-1,6-Ebr] 2l-3,5-1](1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione, & 7) @ 1-(4-
slol = E A 9 d)-7-(3,4-t] Sto]| =E A ¥ d)-1,6-F EFH] <l-3, 5-1] & (1-(4-hydroxypheny1)-7-(3, 4~
dihydroxyphenyl)-1,6-heptadiene-3,5-dione, 3}3E 8)O & o]FojZ oA AEH= 1F o]ie] AFn o]
= feAd eSS e HEE] A Be 88 o A= w3k Aot

e i
m

olal & WS AASHA A},

E odgol A=k dtg &5 FEES, H=2F 2g 230 A A 2a &5 9 2-50u(w/v)Y =,
g 1 WA 49 AT €3E, ofAdE, dYotAHolE, EREXE T o5 REWE Tlsta FE3
o2 Az & Ut AV AT dEEL dEE, HEE, TIRE oLXERE W FEg Foi dud
T Ao

A7) A=A wE g MR A &5 100 SEE-] 0.1-10 FHF9 =g B 9 40~100 TEH-9] &
S T EFES Had A = Ak AV &7, A B E B EFELS 20-30T 9 =4 30~45
o =or wad 4 Qul. A BE AL AUEE 35~65% 2o A £ rt. w=F, A &F, A=
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X2
au) =A a-SMAS o st A3 (%)
30% e-s 8o A FEE 15.3
HeR g 9o 2L 30% ol ghE 4789
(50pg/me) AgotAEolE ¥ & 42.4
30% oEts gl Heks FIE 45.8

A 19 F2A BFg 7 3kgS 30% NEHE FL&A 150 2 ALgste] 4A)7F B¢t 330 AX F Y=
o] &-3to] 71 FEEIF Y. A7) 30% AEE FEA FEHE(0]3), 'A B30z} AThHS Y wEH3I A3} 182g
I = )2 g & p-aak(50) F2E, og oA

il
o
S [ 1
gﬂ
e 2 o g
5

e F>

N

&

u
o oo 0
Jet Mo

S Z4F A3}, o9 ohAHolE BT 2 vy 4 242 Bl
o Ae 7] odobiElolE $H R} PEe RAES Foko] gt

o dolAlEo]Ee} Reke A REE(130g)S FEREIEF-OME9L — 1:19)9] Suju) 2HA0R Mt
AP 2vtE 225 (10<30cm ; 63~200 um particle size)E AAlste] TLC F&o] wlg} Yol 7709 £=
S AATH(F1: 17.6g ; F2:8.5g ; F3:5.6g ; F4:9.8g; F5:10.5¢ ; F6:12.6g ; F7:22.4mg). ¥ & F3& ik-
oolAH o] E gujdAe] AMAAS T3t =5 AFW(curcumine, 4.29)S & F AT +E F49 F
ERIZF-OMEYUEH(9:1 — 1:9)9 &uj7a) xHow AgstA AdaaviEa#d](5x40cm ; 40~63pm
particle size)S A3t} 5709 ARIES AJTHF4.1-F4.5). 283E F4.139 F4.25 SFREIF &S
o] g%t AAAL YHlEAIAFT(demethoxycurcumin, 1.3g) 2 H|2=UAFA|AF T (bisdemethoxycurmin, 2.5
9= 747t & F AU AR EE F4.4(90mg) E oPEYEHDMeCN)-=(0-40min : 45% oPHEYEZ, 40-
45min @ 100% oFHEYEZ, 45-55min @ 100% oA EUEZ)S A}83Fe] HPLC[Optima Pak Cigs column 10><250mm
; 10uM 9AF =7] 2mé/min ; UV detection : 205, 254nm]E A A1&te] 335 5(£=30.0min, 5.5mg)e} 33&

6(£:=34.0min, 7.0mg)<S VAT

23 p5E WES S dAsjgmzale] Aadus deH-20 APARZE I (7X40em)E A Ete] 3740 ARE
ES YAUHF5.1-F5.3). A8 E F5.2(3.19)E FE22FE-oMEYUEZH(9:1 - 1:9)9] &7 2He=z 2
27} AgazvtE a9 (5x40cm 5 40~63um particle size)E AAE 579 ARIES A}
(F5.2.1F5.5.5). &%3E F5.2.3(110mg)2 FHNEYEZH-E(065 min: 57% oM EYEZ, 6570 min: 100% °}Al
EUEH)S AFg3te] HPLC[Optima Pak Cis column 10X250mm ; 10uM €A} 7] 2mé/min ; UV detection :

205, 254nm]E AA3te] SFE 7(4=42.0min, 13.5mg), 33FE 8(£=58.0min, 7.5mg)T} 3EE 3(=61.0min,

S8 F5.2.4(95mg) S HPLC(060 min: 35% o}AEUE™, 6065min : 100% oA EUE™)S
278 AFgete] FIAE 1(4=46.0min, 4.5mg)¥ 3}E 2(£=48.5min, 3.5mg)E

=
Aot HEAOZ FFE 4(£=31.0min, 11.5mg)E 2B E F5.2.5(150mg)S HPLC(035min @ 32% SFHEUE
., 40min: 100% oFMEYEZ)SIe 253513,
=

EE, 747 306 RS FEOl0R FHW YA WA S FHRMU0Y WE)I MR &7 FEEA
E SRS IPLOE o83 Wi BAE A, Fdol 09, (KT EE RS AR At dokn ¢
Ha AR, OASAATFY L nAOuEAATNE Gl Basw, B owwe] BFE 1-80] FHE A
2 HAF 5+ YAHE 1 F2)

npR7R R, B ool Y= vty &0 ZaEe 73k Bk S 2HaE FEE(0, 10, 20, 30¥Ae]
28) 2 dar 949 A 25 85 FEZU0LA] HaEE)d fis] TLCE F3ste] nlu X3 Ay
(2 2 F2)8 &g u, gA 5Fo Zzo FEEA 38 B¥r deAE AL Fded F A
5, AT, OuUEAAFY E vA2OuEAIAFTY shefo] Ay, B Ul e 1-80] Juldon &
7t AoR AAaEAdnt

: =
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S waEEA, B U] P

R, OAEAATL R OSSR AT w o e

4 OLE §F FEES YY) &7 FRENG W U FE BE, oA % BN ANE Ao F43)
0:11;}_

AN .

<AAd 4 AFulzol= FEA HGE BeSNE 54 2 HATE 24>
AAe 4-1 2 AFEED A (FFE 1)

Curcumalongin A

Yellow amorphous powder

UV(MeOH) Ao nm(log e ) 295(3.53), 398(4.06)

IR(KBr) Voo 3415(0H), 1665(C=0), 1598, 1547, 1511, 1489, 1273cm’

H-NMR 2 OUC-MR (E 39 4 #E)

EINS m/z(rel.int.): 352([M)°, 100), 322(59), 278(22), 267(20), 191(52), 180(28), 150(27)

HRFABMS IH/Z 353.1022 [M+H]+( calcd for CZ()H1706 y 353. 1025)

3= 1& woh Bu dojmurh. 3R 19 H MR spectrume 3,4,5-tetra substituted benzene ring<
[647.23 (1H, d, J = 1.8 Hz, H-2')¢} 7.21 (1H, d, J = 1.8 Hz, H-6")]llA, AB, W& F423 [6,7.63
(2H, d, J = 8.4 Hz, H-2", H-6")¢} 6.94 (2H, d, J = 8.4 Hz, H-3", H-5")]1, trans-olefinic +4% [ &y
7.67 (1H, d, J = 15.6 Hz, H-7")¢} 7.08 (1H, d, J = 15.6 Hz, H-8") 1A, WlEA 25 [643.99 (3H, s,
3'-0CHy) 1ol 4 B2 olefinic 43 [6,6.52 (1H, s, H-7)]1olA et oy, =3, §,5.92 (1H, s, H-
4)o) A B-diketone 2Z elagith. olgladt H NR 239 U= AFHE C NR spectrunOZ5E 9L
F A WEA 2EFE §¢ 56.5904, 4719 olefinic ©AES 6¢ 146.7, 139.3, 113.3% 112.20]4,
conjugated ketone ©FAE §¢ 186.6914, FASI77F BoldE ©4E 60 176.19014, B-diketone FE]2] &

5 610540014 Flpglon] 1271 WS g4 ddd ¢ AU

o O

gl 225 ER18l7] flste]l FrHHoe® HSQC 28-S S, FFHoz vhagrl 20712 A3,
2719 ©& olefinic E4ABETF HAZA (deshielding) ©4¢1 §¢146.7 (C-2)¢F 176.1 (C-5)& 4717} X gk4

g ARG, olHd BFS SHAQ RM S FFME(1665, 1598cm )9 UV (398, 205 nm) = E

1& 3(2H)-furanone =4S ztE  (-C=CH-CO-CH=C(OH)-CH=CH-)
Pz FAGA. shghe 19 A3 A4S &sty] flske]l HMBC Aol Fstoixvt. H-4=4%8 (-2, (-3,
50729 dA4A, H-7'2%H (-2, C-3, C-2', C-6" & H-2'¢} H-6'/C-7¢] A& 1,3,4,5-tetrasubstituted W
= glo] olefinic ©4& C-7'E %3}o] furanone ring?| C-20] AZ2¥& At tt. o83 A= F WIS
ko] C-7'9} C-7"=2¢] HSQCSH HMBC correlations®] ZF7FA<1 2918 Esto] Flsdot. wald 395 12
2-(4,5-dihydroxy-3-methoxyphenyl )methenyl-5-(4- hydroxyphenyl)etheny1-3(2H)-furanone . 2 4]
curcumalongin AZ W a}3itt.

AAlY 4-2 : AFvIEA B (3FE 2)
Curcumalongin B
Yellow amorphous powder

UV(MeOH) A . nm(loge ) 290(3.76), 410(4.12)
IR(KBr) Vv, 3416(0H), 1665(C=0), 1588, 1547, 1512, 1490, 1284cm1

H-MR 2 CCNR (33 4 2%)
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[0100]

[0101]
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EINS m/z(rel.int.): 382([M]°, 100). 352(20), 322(8), 308(10), 278(6). 267(9)., 245(12). 191(10),
180(24)

HREIMS m/z 382.1051[M]+(calcd for CuHig07, 382.1053)

3 2= g oz odojgon, FFE 29 RS n/z 382.1051 (M9 BAjo]e ¥ whaato A
Colis0, 2 AAEQIT. 3k3tE 29 IR spectrunl.2HE FAH|E 3416cm , eREE JtRd7E 1665cm71°ﬂ*1
warE go| 7]olet 75712 1588, 1547, 1512, ©F 1490cm oA 77+ SHelateich. skdhE 29 'H R C
NMR spectrum®] $}g&E 13 H|S=8lgloy F7FAQ wEA] IAE 6y 3.99 (3H, s, 3"-0CHy) A &35l
olg]dl A= 3TE 10 EAEE= AB, HEFES X8 2lo] v)Elo] ABX spin system[ &y 7.43 (1H, d, J = 1.8

Hz, H-2"), 7.20 (1H, dd, J = 8.4, 1.8 Hz, H-6")3} 6.91 (1H, d, J = 8.4 Hz, H-5")]1E #<lgto g F7}4
o2 AT F AT, FFE 25 IFE 1A HEAT F7rE FEHY SEEoIUT. HMBCE F3tY, W&
Al ZTREI} -2"9} 5" EAEtE TRE IAEYEH (-3"(§, 149.2) 029 dAAR WEA] 1Fo] 3" &
Asts HEHoR st 4 A, uEA 3dgE 2+  2-(4,5-dihydroxy-3-methoxypheny! )methenyl-5-(4-
hydroxy-3-methoxyphenyl)ethenyl-3(2H)-furanone ©. 24}, curcumalongin B= ™3} t}.

AAd 4-3 © AFCI=ZA D (FFE 3)

l

Curcumalongin D
Yellow amorphous powder

UV(MeOH) Ao nm(loge ) 290(3.76), 418(4.12)

TR(KBr) Vo 3416(0H), 1588, 1547, 1512, 1490, 1284cm’
H-NMR 2 OUC-MR (E 39 4 #E)

HREIMS m/z 408.1782[M] (caled for CollOs, 408.1784)

S 45 =@ BUE dojhom A9 IR spectrmOZHE  FA7E 3315 en oA st HAE
39 'H MR spectrum 1,3,4-trisubstituted benzene ring< [646.77 (1H, d,J = 2.0 Hz, H-2"), 6.67 (1M,

d, J=28.5Hz, H-5") 2 6.62 (1H, dd, J = 8.5, 2.0 Hz, H-6"]°lA, 1,3,4,5-tetrasubstituted benzene
ringS [646.54 (1H, s, H-6')3} 6.50 (1, s, H-2")]1¢} 2709 WEA] 252 [643.77 (3H, s, 3'-0CH;)<}

3.75 (31, s, 3"-0CHy) oA 2z &dE 4 AUk, o]y #&3} EIMSAA Q] m/z 1377 153 ¥H 9] Bz

4-hydroxy-3-methoxyphenyl @} 4,5-dihydroxy-3-methoxy phenyl 717} ZA1&-& A¢rsict. 4719 wEa 184
7118 93=E [6§,2.63 (1H, m, H-7a)/2.56 (1H, m, H-7b), 1.81 (1H, d, J = 10.5 Hz, H-2a)/1.61(1H, m,

H-2b), 1.74 (1H, m, H-6a)/1.60 (1H, m, H-6b)¢} 1.64 (1H, m,H-4a)/1.46(1H,m,H-4b)]1 <} 370 oxymethine”]

=2 [644.66 (1H, d, J = 10.5 Hz, H-1), 4.19 (1H, m, H-5), 3.87 (1H, m, H-3)]elA =<1 3}, HMQCSH

YO ONMR ATFERE, el (~CH(OH)-CHy-CH(OH)~CH~CH(OH)-CH~CH,-) 27 o] 9192 gelalgitt. 343% 3

9] bl NMR 2} C NMR spectrume 2709 F7FA<Ql =4b717F C-5'0 Q& AL AYgsta FFIE (35,59)-3,5-

dihydroxy-1,7-bis(4-hydroxy-3-methoxyphenyl) heptane® -FAMEHS <k s m/z

408.178200 A [M]'e] Eato]e mAS BRFFO A CuH20Z (AR CollOs, 408.178424 ¥ A}, A5+ &3
A,

Ky
2
ki
=
it
i)
rir

5 39 At x5 F2lsr] fste] mBCA ] sty H-2", H-5" & H-6"/C-4"29] H-2"3 H-
5"/C-3", H-2'/C-3'Z} C-4', H-6'/C-4'¢} C-5', 3'-0CH;/C-3' Z18]a 3"-0CH;/C-3"¢] #&& FA33c). o]
3 AxnziE  3FgE 38 (1R,3R,59-trihydroxy-1-(4,5-dihydroxy-3-methoxyphenyl )-7-(4-hydroxy-3-
methoxyphenyl )heptane ©. 2 A | curcumalongin D= W™ 3}3ic}.
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[0103]
[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
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AN 44 : AFEER C (FFE 4)
Curcumalongin C
Yellow amorphous powder

UV (MeOH) Aoy nm (log e) 264(3.74), 422(4.27) IR (KBr) v 3415(0H), 2917, 1737(C=0), 1626, 1599,

1513, 1467, 1272 cm'
MR C MR (F 39 4 B2)

EIMS m/z (rel. int.): 384 ([M]+, 100), 366(47), 284(51), 267(55), 208(32), 192(53), 177(97) HREIMS m/z

384.1213 [M]" (caled for Colla0;, 384.1209)

9, 517 % 3¢ Ay B owde] 53 1-49] H NNR(600MHz) 2 ¥ 4% C NWR(150MHz) dlo]E]= viebdl
o},
* 3
' NIR
e setE 1 S}etE 2 s}3tE 3 33HE 4
Symult. Symult. Symult. Symult.
(J in Hz) (J in Hz) (J in Hz) (J in Hz)
1 4.66 d (10.5)
7.53 d (15.6)
1.81 d (10.5)
2 6.67 d (15.6) 1.61 m
3 3.87 m
5.92 s 5.91 s 5.98 s 1.64 m
4 1.46 m
5 4.19 m
6.72 d (15.6) 1.74 m
6 1.60 m
7 7.60 d (15.6) 2.63 m
2.56 m
X
2! 7.23 d (1.8) 7.23 d (1.8) 6.90 s 6.50 s
Y
4
5
6' 7.21d (1.8) 7.21d (1.8) 6.87 s 6.54 s
7! 6.52 s 6.52 s
T
2" 7.63 d (8.4) 7.43 d (1.8) 7.34 s 6.77 d
3" 6.94 d (8.4)
T
5" 6.94 d (8.4) 6.91 d (8.4) 6.88 d (8.4) 6.67 d (8.5)
6" 7.63 d (8.4) 7.20 dd (8.4, 1.8) 7.18 d (8.4) 6.62 dd (8.5, 2.0)
7" 7.67 d (15.6) 7.67 d (15.6)
8" 7.08 d (15.6) 7.14 d (15.6)
3'=0CH 3.99 s 3.94 s 3.89 s 3.77 s
3"-0CH; 3.99 s 3.90 s 3.75 s
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[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]
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#* 4
13
C NMR
A SIE 1 SIE 2 sIE 3 st 4
S¢ 6¢ 6¢ Sc
1 141.8 74.6
2 146.7 146.7 122.5 41.9
3 186.6 186.6 184 .4 71.6
4 105.4 105.3 101.8 39.5
5 176.1 176.1 184 .4 64.8
6 122 .4 39.4
7 141.5 32.0
1' 124 .4 124 .4 127.3 133.5
2' 107.9 107.9 104.7 102.1
3' 149.2 149.0 149.2 148.7
4' 137.5 137.4 137.5 136.0
5' 146.5 146.5 146.5 146.0
6' 113.6 113.6 110.3 107.4
7' 112.2 112.2
1" 127.7 128.2 128.2 134.7
2" 131.2 111.0 111.5 112.9
3" 117.0 149.2 148.8 148.1
4" 160.8 150.4 150.0 145.4
5" 117.0 116.4 116.3 115.6
6" 131.2 124.6 123.9 121.6
7" 139.3 139.7
8" 113.3 113.5
3'-0CH, 56.5 56.4 56.6 56.1
3"-0CH; 56.5 56.3 56.4

AA e 4-5 : 1-(4-3}0)| EFA-3-H EA ¥ d)-7-(3,4-t 30| =EF Al # d)-1,6-QE} ] A-3,5-H 2 (3FHE 5)
1-(4-hydroxy-3-methoxyphenyl)-7-(3,4-dihydroxyphenyl) -1,6-heptadiene-3,5-dione
Yellow needle

EI-NS m/z : 354 [M]"

'H-NMR (500 MHz, acetone-d;) : 7.59 (1H, d, J = 16.0 Hz, H-7), 7.54 (1H, d, J = 16.0 Hz, H-1), 7.18

(2H, d, J = 8.0 Hz, H-6', 6"), 7.07 (1H, s, H-2'), 7.05 (1H, s, H-2"), 6.88 (1H, d, J = 8.0 Hz, H-5',
5"), 6.72 (11, d, J = 16.0 Hz, H-6), 6.60 (1H, d, J = 16.0 Hz, H-2), 5.97 (2H, s, H-4), 3.92 (3H, s,
3"-0CH3)

13
C-NMR (125 MHz, acetone-ds) : 184.9 (C-3, 5), 150.0 (C-4"), 148.8 (C-4', 3"), 146.3 (C-3'), 141.7 (C-

7), 141.4 (C-1), 128.5 (C-1'), 128.3 (C-1"), 123.9 (C-6"), 122.7 (C-6'), 122.3 (C-6), 122.2 (C-2),
116.2 (C-5'), 115.2 (C-3"), 111.4 (C-2"), 101.8 (C-4), 56.0 (3"-0CH;)

ARl 4-6 : 5-3O|=FEA]-1,7-H| £ (4-8Fo| =E A H )4, 6-HE ] d1-3-& (3}§E 6)
5-hydroxy-1,7-bis(4-hydroxyphenyl )-4,6-heptadiene-3-one

Yellow needle

EI-MS m/z : 310 [M]"

_20_



[0121]

[0122]

[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

SIHS3 10-2014-0018706

ﬁHWR(%OMM,ame&%)1754(m,d,J=160HLI%ﬂ,753(%,d,J=8O}h,Hﬂ“,6W,7O7
(2H, d, J=8.0 Hz, H-2', 6'), 6.88 (2H, d, J = 8.0 Hz, H-3", 5"), 6.74 (2H, d, J = 8.0 Hz, H-3', 5"),
6.53 (1H, d, J = 16.0 Hz, H-6), 5.79 (1H, s, H-4), 2.68 (2H, m, H-2), 2.66 (2H, m, H-1)

13C—NMR (125 MHz, acetone-d;) 200.4 (C-3), 168.0 (C-5), 160.4 (C-4"), 156.6 (C-4'), 140.5 (C-7), 132.7

(C-1'), 130.8 (C-2", 6"), 130.2 (C-2', 6'), 127.8 (C-1"), 120.7 (C-6), 116.8 (C-3", 5"), 116.1 (C-3",
5'), 101.0 (C-4), 42.7 (C-2), 31.2 (C-1)

AAo 4-7 © 1,7-¥]2(3,4-t3lo|=FA|#d)-1,6- Qe d-3,5-H 2 (SF= 7)
1,7-bis(3,4-dihydroxyphenyl)-1,6-heptadiene-3,5-dione

Yellow needle
EI-MS m/7 : 340 [M]°

'H-NMR (500 MHz, acetone-ds) : 7.50 (2H, d, J = 16.0 Hz, H-1,7), 7.03 (2H, d, J = 8.0 Hz, H-6', 6"),
7.15 (2H, s, H-2', 2"), 6.85 (2, d, J = 8.0 Hz, H-5', 5"), 6.54 (2, d, J = 16.0 Hz, H-2,6), 5.92
(2H, s, H-4)

“C-NMR(125 MHz, acetone-ds) 184.3 (C-3, 5), 148.5 (C-4', 4"), 146.6 (C-3', 3"), 141.3 (C-1, 7), 128.3
(C-1', 1"), 122.6 (C-6', 6"), 122.0 (C-2, 6), 116.4 (C-5', 5"), 115.2 (C-2', 2"), 101.8 (C-4)

AA e 4-8 1 1-(4-3}o| = A D)-7-(3,4-T] 3| =E A 9 d)-1,6-HEl] ¢l-3,5-T] 2 (SFE 8)
1-(4~hydroxyphenyl )-7-(3,4~-dihydroxyphenyl)-1,6-heptadiene-3,5-dione

Yellow needle
EI-NS m/z : 324 [M]'

'H-NMR (500 MHz, acetone-ds) : 7.59 (1H, d, J = 16.0 Hz, H-7), 7.58 (1H, d, J = 16.0 Hz, H-1), 7.54
(9H, d, J =8.0 Hz, H-2", 6"), 7.20 (1, d, J = 8.0 Hz, H-6'), 7.07 (1H, s, H-2'), 6.93 (2H, d, J =
8.0 Hz, H-3", 5"). 6.90 (1H, d, J = 8.0 Hz, H-5'), 6.67 (11, d. J = 16.0 Hz, H-6), 6.66 (1H, d, J =
16.0 Hz, H-2). 5.95 (20, s, H-4)

PC-NMR(125 MHz, acetone-ds) 183.9 (C-3. 5). 160.4 (C-4"). 148.7 (C-4'). 146.4 (C-3'), 141.4 (C-7),

140.9 (C-1), 131.0 (C-2", 6"), 128.4 (C-1"), 127.5 (C-1'), 122.7 (C-6'), 122.2 (C-6), 122.1 (C-2),
116.8 (C-3", 5"), 116.5 (C-5"), 115.3 (C-2'), 101.7 (C-4)

<AAld 5 FrE A8 3>

2 ago) Es] AR AeS sty 8, Aa' EES ol&ste] Ao 2F &4 o3k A
Fel7F dojg u S7tEE dEde] Sdd o-SMAS TdHES Elskglth

a-SMA A" BRS Fdsy] fete], @Adste AR dEe] fARSE MEF Aol 2 ol shghE
1~8(10pg/m)& A stadct. ol AEE shfete] didS FE3 §, o] SDS-PAGE(sodium dodecyl
sulfate polyacrylamide gel electrophoresis)S F33la, YolEZAEZZ o= wWHH (nitrocellurose
membrane) &2 O] FAIZ T, o]F a-SMA 1A FA|9F WEEA|Z|I A 22F A9} whgA|F ow oo tig AT
= A]71E(ECL chemiluminescence kit)E o]&3le] 1l 7] A¥e & 4o YERQT. dxao=2=
FE A glE o), AV FEE £ EE9 &ulE DMSO(dimethyl sulfoxide)dl = FHA= AL&3}
031;]__

% 45 Faushd, 2 3o FRHE 1-80] o-SMAQl WES Al dAEtE = AS & Y, AV 3%
EEo] ARSI HEeEy ABAR F&eA ol8d F s ASE FAHAT. =S AY] SFE 1-8
o] a7t AFW, BAUHEAAFY, YHSAIAFY 53 FARIHEALZ, F3 U S5, 22X, Ui 2 2|



[0139]

[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

-

(ADME)7} o £<& 33E<2 se= 3
pzs

w FEEe] HEg

<AAd 6 1 AFuzolE FEAS TGF-B1 mRNA 23

rBL
¥,
=
>
>
]
X,
12
2
A\

TGF-B 12 =2 &gl ok A3l S71Es tix4Ql AolEFIRlo|th, o]& $8l], EAste g Mxzet A4
o] FAFSH MEF A Eoll A TGF—BI mRNA & 2 Ax A4S ZHzE 2JdEld PCR(real-time PCR)H I 2] FE
A o] Mol (reporter gene assay)® H7Falith. Hgh A8t &0 A B ATHEAAF
1 AFPEEZ A9l TGF-betal nRNA ¥ JAaTES =|deld PCRE Fr7islgich. Ao o]&3h
(primer)¥E th23} ZTH(PCR A¥E-S 163bp oAHH).

&
lmﬂ

SL’

e
2o P

TGF-betal mRNA F: 5 -TGA ACC AAG GAG ACG GAA TAC AGG-3
TGF-betal mRNA R: 5 -GCC ATG AGG AGC AGG AAG GG-3’

wEh, PR 7S 98T 30%, 60C 1%, 72T 1%L 1R Z(cycle)E 3t & 40%0|Z

22 wgARY. 1
A}, AFVEA AZF IGF-B1 nRNA BR oAl I} Hol g AT 4 AUTHCE 5A ).

npR kA 2, Q17F TGF-betal §42F TZwE e LS sty 9d 48U-ZF o] Eo] MEF A XS okt
FBS(fetal bovine serum)$} 3FAAZ £dHx Fe AEuSuAZS 647 Tk WA AT o] F, oFAY3
(wild type) T2 XE WI-TGF-betal(lug, control vector: pGL3 vector)E& X33t FA|HEtolA 2 XEH HE
(luciferase reporter vector)& MEF Al2Ee] 22 ERR] 2000(1ipofectamine 2000, invitrogen)& ©]-&-3}o
ANaA M (transfection)dtal, 24417 & ZF TEREO S st FdA ¢4 285 A7 Y8
o B-ZHEAGA (pCMV-B-gal 0.5ug AH83)2 &4 54 (luninometer ©]-8, Luminoscan Ascent; Thermo
Electron Co.)3to] TGF-betal® T RWE A4S wAsP oW A7) AxEs = 6Bol JeERAAT. FA H oA
ool A AElS EdlAAA 24417 Fo] EAE o1 Promegacl A AZ3I JES o] 835 tH(dual-luciferase
reporter assay system, Promega, Madison, WI, USA).

o

lm__oﬁt

A7) &= 5B g xEE #

[H

v 25 E (promoter, 1100 bp)9t FAH ol = 2 ELH
ZF= TGF-betal 2ZE & [AALEA Frl A% AFutEA Al TGF-betal
=

A FgEE 1 AFs AT dFT A

a1sbE, 917F TGF-betal A}
(luciferase reporter) TP =
A Al mse] wEEe], F=d da &

ﬂ*{ﬂm

32
AN 70 AAFBLE Folsle] fED BEA 4R OF FFF LE $F F5E 2o 9@ 14

o] A¥& @%*—l%o‘i:ﬁ%ﬂ]*ﬂ "1"%451913P. APEsES TS E(F)ERH A5 557 & FH ICR mouse(27
+1 71(12h light/dark cycle)”} =4

= w2 on ARe B2 AAFE
23] 1Iml/kg(FF-Al o) &Fo =

23] A+ Folsta, 54 vz

¥
£t dEA]S 1P E FF
& ol
. AE

2 Hl e

T =
AT Tttt AAat(normal control)*‘l %-’F-’F oduks o
(negative control) AIGSIEAE Fos 5 diAlEE
A A FE2ES Y4852 3t 4758 F ARAFI

hH] 0.4% FLE2 H7}sle] Ax)H A]?‘ﬂ ol vty &
. ,

X
A
e o o o
W = ;9‘
jﬂ o
TN }:01’ o [UQ
ol -E on 2
L o%
fi
P 2
o
sl =
e S
¢ ﬂw =
1] —
o — &
>~ o
2 %
b3
-,
>

(AU et
B e Jo

d
)
&
1o
oX,
Mo
o
LI
Ho
i,
>
>
bl
B
X
=i
ol
o
%‘2
L
o
N
)
>
>
jal°
Lo
Sl
0
rot
-
—
e
el
>,
>,
N
:\E
loby
o
o
2
i)

%
o
i)
o}
o
M
o
ol
K
)
BN
N
fo M
Y
N
N
Ho
ox
E .
1>
2
-
-3
=
Y
ot
An,
2
2
iit)
B
-3
oft
i
>
R U

U S A=)

A F AER gt oln|Ed A Y o] =(alanine aminotransferase, ALT), o}ANZH0]E oln| - E A
#lo] = (aspartate aminotransferase, AST), &7tebel XEZ~3}ebAl(alkaline phosphatase, ALP), ¥ ~H|=3
EfZyAg = 24 Al (Bayer, USA)S ©]83l4] ADIVA 1650(Bayer, Japan) o2 FA3Ilth. 24 @44hd
Z~(lactate dehydrogenase, LDH)& 24 A]2F(Siemens, USA)S ©]-&3&Fo] ADIVA 1650/2400(Siemens, USA)O &
Z4sgom, oo Y AIAES AMFFE A FAF(CCl, control) S 7|Fow 2 AT Ak FAE 4E

2 Agkste] F 59 E7|E3ATH

_22_



[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
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X5
A& ALT AST ALP LDH TC e
R - - - - - -
CCly HZr 100 100 100 100 100 100
AU FT 78 71 76 81 98 81
Hdg &5 F55 72 83 99 93 92 87
(0.4%)+CCl,
A da w5 FE= 51 42 68 61 72 76
(0.4%)+CCl,

Ao xR IR ofm Al Hojg Aol b oflm|E A A H o] = (alanine aminotransferase, ALT)9}
z2 9] 37} P we o
adH A vk, 53] ALTE el ®o] EAIsiH ASTE A% 3, =4+

Zow fFo] ke 4L e
of ol 1 Hol4o] QAT

&l
2
Y
Y
&
o
.

23t} A| (Alkalinate

o1 (CCly control ) K.t}

(Lactate dehydrogenase, LDH) 9] 4%

7]
HEE ALt S AoR B4 e,
ek

axgdol 3294t

22 E|o]E olu|:-E Wy g o] Z(aspartate aminotransferase,
o

27 % 5E

| =
A E=dl, AR T (CCly control)dll HIB] HLE &+

Ao wEg 89 FEES Fo 72 399 A% Aashe

AST)+= b

- 3
gadl 519 e ol 94 dEE i 27%7} o #ad A
Foly o] fAAse 7202 YETH

phosphatase, ALP)¥= H&Ho] IHA|EZA HlFe] Z AV HEr}
duetH, A= 2Eg &7 FEEY FoL
S % 4 gt wEk, AN g5ArEs
o g For FZujuel a4 FXU A5e
FEES FA% o] 7% A AT v,
UER )

flo

o
ox
=0
2

e, &= FY 28 =(Total cholesterol, TO)I E

o] e T o] 8o FHE o|FARE Al stE

Hol ZAE 7S ASHAA FE=EHET SEAME =Y
olel 7] & 58 Fastd, F Fd =8 E(T0)

s WA gk zlo=

7F oF 28% HE ZFASE ASE e

deRAT Hag wE F FEES T

w3, BEgsdAd=ee] 45, 35 dE &5 FEEwl

Al 8-1. FAH=A

o E
] “ét?w” TE e FEE 2 39
AAFES ZAS A, 233 2. Og/kg
Aol B AESHIT

AN 82 : YT 2 dxPe B o

IOU}E]W w Ak, iz
12 2.0g/kg?l TR z}q AT ;o:k

riglyceride,
AHS wrory dHk-gAJo

o= Tv—

w0 AAd 39 FRA LE &F

z7 549 49
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& - CCl13717F A

u] Al 3ebA(CCly control) 2HE 2 9
g 79 A9, AdslEA: T ET X

A slEF 2 (CCLy control)TRT} 24% A= F
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[0166]
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A7) 54 A2 C57BL/6] AHAE W”oi TE 7 A(EA) A= AT A flete] AAld 3
of AxF wE £v FEE Y IFFE 1S 2.0g/ked] FER Fog Ao Sujvhs RS iz 5
S2HEH 87 & IS AFH 5k GPT(g utamate-pyruvate transferase) % BUN(Blood Urea Nitrogen)2] <l
Y ¥=Z Select E(Vital Scientific NV, Netherland) 7]7]E o]&3&}e] =A 5}03‘:} I A%, =43 B
Ae AoR dHX PTet A=A #ANE Ao 4] BUNS| 49, w3t vkl A HThE
Zpol & HolA| e¥skth. wE, 74 FEENH 1 AS dFHste] SRl 54@-% A4S AH Fg o
Ao R A8 s AlFgstglon So|dk ool wEE A ittt

Abgdl 10 okata AAd>

2 2 SIFHE 1(AF9EZ A) 200gS FE 2~ 175.9g, AR 180g B F2ol=A4 Ak 327 £33
th. o] E3FE] 10% Ad XS HAA -, EEA 14 WAAE SHAIFAL. oJAS ARAI7II 7]
AR 160g, &4 50g 2 2Eolglak u}.zLﬂg 5g HIMEIA ¥ EFES HAAZ WHEY.

w2 EgtE 1(AFER A) 1g, ASHER 0.6g R ofAIEBA 0.1g& SHTl ESiAAM 100me=
REEITE. o] &S Wl ¥al 20TCellA 30:E3E 7hdske] E AR

<AgA] 2 1 HFE AxA>

2ol Axe 39 FFF WE $F FELL 0.15.0 FH6E W
W, Aolz, 77, ZaA R AFE Axs A% FAE AFEL Az

2-3. 22X 9 SF(gravies)d Ax

W o] AAe] 3¢ HFH WE S FEHES 0.1-1.0 TR AZ 2 KFo Hrlele] A7 2HE A%
1 858 A=

2-4. AIE(dairy products)? A=

B owge) dxe 39 Y wE 2 0.1-1.0 FY62 S0l A7, 37 S/ ol gato]
B 9 ololaags e g fAES Azt

<At 30 &8 AFd>
3-1. okAQF= AZE

£ wge] AAd 39 A= wHE Fw FEw 0.5g8& EvHE B F $24 1,000meel 7heked A S8
opfFAE Azt
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=y
EH]
nglj E: fA f H
| = I\
= \
i | = B |
= xa % " '|I
| = c qll | ll
o B ol I
] = LV, A T ] -ﬁ-f‘l LLAFTRTITITN Y A l
B i = ~ - = . =
-5 S
= MeCN 38%;2mL/min |
¥ - [
1 $ il
{ = '---‘-]?,-b l'.'i.! 3 I\ 1
{ = I."',,'Tr.-:?.‘ iy S" i ?.‘_g il N l:_" T T
A FRY B:CiHSAHFY C: HADRAHF
1: HFOIET A 2: HFOIETB I:HAMERBC
A:HFOIRE D 5:1-(4-0l0| SR A|-3-0 B A0 &)-7-(3,4-C| 5} 0| = 2 A| 1| 'R)-1, 6- R E}C| -3, 5-C) 2
62 5-BRO| SBA-1,7-H| A(4-B10| SFA|T] &) -4, 6-FELE|H-3-2
T: 1,7-H|2(3,4-C] 0| =B A H| F)-1,6-F EFC | H-3,5-C| £
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