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Isolation, functional identification of bioactive
compounds from Lactuca sativa and edible plants, and
development of functional food materials for prevention

of atherosclerosis
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SUMMARY

I. Title

Isolation, functional identification of bioactive compounds from Lactuca sativa and
edible plants, and development of functional food materials for prevention of

atherosclerosis.

II. Purpose and Importance of Research

The purpose of this research is to isolate, and identify bioactive compounds from
Lactuca sativa and edible plants, and development of functional food materials for
prevention of atherosclerosis. Atherosclerosis is the main cause of death in the western
world. Atherosclerosis is increasing in Korea due to high fat diet, smoking, diabetes
mellitus, hypertension and obesity and lack of exercies. In recent years, atherosclerosis
and related coronary heart disease is the leading cause of death in Korea and tremendous
amounts of costs are expended for the prevention and treatment of the coronary diseases.

Cholesterol, one of lipid components in the cells, is essential for maintenance of
cellular funcions in vertebrates including humans. Over the past two decades, modifying
low-density lipoprotein cholesterol has been the major target for preventing atherosclerotic
cardiovascular disease because high cholestrol levels in blood is a major risk of
atherosclerosis.

It is very important to develop therapeutic agents to prevent atheroclerosis. Functional
food is a better alternative approach to prevent numerous diseases including atherosclerosis.
Functional foods allows low costs of prevention and therapy of atheroscleosis and other
diseases. In the present research, we attempted to isolate, characterize bioactive
coumpounds from Lactuca sativa and edible plants which inhibit acyl-CoA:Cholesterol

Acyltransferase (ACAT) and/or inhibits production of proinflammatory cytokines such as



IL-1f},. Leukotactin-1 and CK[i8. Ultimate goal is to develop functional food materisls
for prevention of atherosclerosis and related diseases using the compounds from Lactuca

sativa which inhibits acitivities of ACAT.

. Contents of Research

1. Establishment of system of screening for atherosclerosis related to cytokine
inhibitors.

2. Screening and analysis of atherosclerosis related to cytokine inhibitor in Lettuce
and other plant extracts.

3. Analysis of activity of atherosclerosis related to cytokine inhibitors in Lettuce and
other plant extracts.

4. Analysis of mechanism of proinflammation and atherosclerosis related to cytokine
inhibitors.

5. Extraction and purification of ACAT inhibitory substance, and determination of
structure from lettuce and edible plants

6. Efficacy of anti-atherosclerosis in mouse model

7. Optimization of extraction and selection of species of lettuce

8. Pilot production

9. Food processing properties of ACAT inhibitory substance from lettuce and edible
plants

10. Development of food model(s) according to the food processing properties of the
ACAT inhibitory substance

11. Production of ACAT inhibitory health functional food in pilot product form

IV. Results and Application of Research

For development of system for screening of bioactive coumpounds which inhibit



production of proinflammatory cytokines involved in atheroscleosis, we first constructed
reporter genes that were fused 5'-promoter region of human leucokactin-1, CK[8 or IL-1fi
genes to the firefly luciferase gene. We transfected repoter plasmids to human U937 cells
and established stable cell lines expressing reporter genes. We screened over 400 plant
extracts. Five extracts inhibited expression of leukotactin-1 and four extracts inhibited
expression of CKES. We analyzed effects of the candidate coumpounds on production of
proinflammatory cytokines involved in atherosclerosis and confirmed that all of the
comounds inhibited production of proinflammatory cytokines in dosage dependent manner.
Analysis of cytotoxic tests revealed that one of extracts did not show cytotoxic effects
under the conditions used in the study, which was identified as an extract from Rhus
chinensis Mill. Methanol extract from Lactuca sativa did not exhibited any inhibitory effect
on expression of proinflammatory cytokines involved in inflammation and atherosclerosis..
A lognoid compound, Manassantin which was obtained from the roots of Saururus chinensis,
was analyzed in this study. We showed that mannasantin B inhibed NF-&B transactivation and
also NF-IL6 transactivation. NF-&B and NF-IL6 are critical transcription factors which play
important roles in expression of proinflammatory cytokines. . We demonstrated that Manassantin
B uppresseed expression of IL-1[} in promonocytic U937 cells by inhibiting not only NF-&B but
also NF-IL6 activity.

Among over 400 plant extracts, we obtained at least five extracts including RhAus
chinensis Mill which exhibited inhibition of proinflammatory cytokine expression. Further
investigation is needed to utilize and develop novel functional foods and/or therapeutic
agents from such plants for prevention of atherosclerosis and related diseases in future.

Lettuce was extracted with methanol and fractionated according to polarity. Then
ACAT inhibitory activities of fractions were analyzed. The structure of fraction with the
highest value was determined through 1H-NMR(400Mz, CDCI3) and 13C-NMR(100M,
CDCI3). The spectrum compared to the value of literature reveal the identity as phytol.
The fraction of lettuce containing phytol showed the activity of anti-atherosclerosis in the

in vivo experiment of mouse model. A extract process was optimized and process aptitude



was inspected for the development of function food. The yield of phytol and [i-sitosterol
was obtained in ethanol of 65%. With this extract, lettuce extract powder of
Greenchol-1000 was produced at the concentration of 10 fold to lettuce. This pilot product
showed the ACAT inhibitory activity of 65% and anti-atherosclerosis of 60% when
compared to purified phytol in mouse model. Considering the food processing properties,
several food models were developed and pilot products were produced in the form of

powder, granule, tablie and a well-being bar.
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1

assayS F 33}t reporter= Luciferase vector’} A% ¥ o= pGL3basic vector

(Promega) & A}-&3tt)

1) Luciferase assay

AEZE 24 A 5 AEE A3 F cell& harvest 3t PBS buffer2 2%
M o]z v Reporter 1x lysis buffer(Promega) & 7}3tch. A2 o)A 58 7F vortexing
Shal 12000 rpmoll Al 1-23F fAEE 3 & ASAS A ZF tubeol &7t} extract

= -

20ul®} luciferase assay reagent(Promega) 100ulE £3%3% % luminometer (Turner

Designs)® luminescenceE® €& $ 10xo|A 18 Alolo] =AH3t =4 L sampled 3

ERE I E RS

ot

Y. AX 54 HAF
AZ =4 HAAblsE MTT, XTT, MTS, WST-1 %o] Qth. EdFoAs=
WST-1 kit (TAKARA)E A}&3tdY. olze 8+ Tetrazolium salt”’}

mitochondria$) S EALE A 8} A Z A E o] wk ] o] A

s

succinate-tetrazolium-reductase®] 23] fomazan XAz 3 H+= dgo|th. AEA
X F7F S7 e Al 559 mitochnodria B854 AA L Aol Zr7lslrE o] &
A 49 F7H7F fomazan M Ao A FT7HE FESH] Witol fomazan A Aeb v A

=9 "AFEA o] & AX Fobe HAHQd FES YEh A "uk ELISA reader
= o

ofo
2,
1o
o
,
ftlo
A\
2,
ol
ol
s
4
~
>
i)
oX,
o,

o,
rlr
=
I3

7F wtEo]UE= fomazanM A S

>
kel
ol\

>,

s
I
o
i
=
kel
o
ri
olr
I
o

2 25 #HEE = 9
Ad e ey Zoh 800 rpmol A SEAE HRE F pelletS resuspenddt
of ME Hfode derh WST-19] A% AZFE 1X10° - 5X10° 7Holth. 7 A%
He el A AA HE MESFE AAE ok sk 24 WHS WA 3 AA
Zboll = 180 plo] wix <} PBS 20 pl %S Yol blank® AM&3st 7 WA 1HRE = W
A A 90 ule WeTh 90 ulf] AE RHaE JFee] & EFe & F UM 2
AN A HEFFA 90 wE A WA oz A ¥ o9 g2 Wyow 128

sAetHA] HEF F WST-1& ¥al ELISAE 34 3tk (54 97 420-480 nm,



W2 600 nm). o RHE AojW L AREL A¥e FREZ &1 RIS
Ao sEw oo adze wAsd A5&dd AL A . o AFTAA

AZs=7r A Fol Auds

53
e
Ho
2
ftlo
offs
rlo
o
Q
5
(@)
=2
S~
)
fot
%
!
4d
g
=
o
=
Q
=
5
@,
(=
g
D
o
D
o
o
oo
ol
ol
&
N
5
@,
=2

2 50 wA ZF welloll H71stct. vk & platee] Z+ wellol 10 ple] WST-15 71&l
i Al 37T, 5% CO. 3follA 3A1zF HiFal&rh. ELISA reader® =74 374S
420-480 nm Afolell A, tE3FS 600 nm o] ol A S g

oy

Al TAA Z+ well2F-5 3§ 2o Ha 0D450 #(HZ=3d 600 nmold)S +
3Fo] th 2T (100% A=) el Hat OD450 Froll thsh Mg 7S A&Est=d o2 Het
A= oo g2 o AAkE

mean optical density in test well

x 100

mean optical density in control well

o] ME&2 iz vugt Algae] ME AEE st gtolth o= &
B pharmacological calculation program® quantal prohibit analysisE ©¢|&3}o] 2z}

AA 9] ICxake T3

t}. Stable cell line &9

Ao A%E GAT Aske] YL AN A%H R reporter gened W

ot

1) Reporter geneS &3} cell lineo] A

Vectorol] selection markerE ©] &3k cell line®] AH3t}. selection= hisD gene
of olajA o]Fo] H. hisD gene® product: histidinol dehydrogenaseo]™, ©]&-&

histidinol histidine . 2 catalyze3}t}.

,30,



L-histidinol + 2 NAD" -->  L-histidine + 2NADH + 2H"

histidinol cell membrane® & E°]7}4 cytotoxic agent =4 histidyl-tRNA
synthetase®] inhibitor® Zr-&3}A4 ®t}. histidinole] H7Fe wlA] sl A transfection

A7 cell& 718t} reporter geneo] A YF A Euto] MEIIT),

3. RT- PCR& %% chemokine A &4 A

U937 cell lineg 6well plated] welld 1X10° cell 0.5%4H] A & 18 hS starvation
Atk 2 Fofl wiA, wiA+PMA, WiA+PMA+2FES Aot =& Aot
well?] oFE FE%E 1 pg/ml, 5 pg/ml, 10 pg/ml, 20 pg/mlz s FAoh 1 &
RNAE F%3le] RT-PCRS 4339k,

7}. Total RNACI A ¢cDNA9 A4
WA RNA-§ microtubeo] 0.1-5 pge] total RNA$ Oligo-dTES ¥& oS 70T
o A4 587 W83k 3}t 5X reaction buffer 4 ul$} 10mM NTP mix 2 pl(final 1.0
mM), Ribonuclease inhibitorg i1 DEPC-water® 19 ulg ZtEth (A4 §-97F 20

ue ) 37ColA 583 incubationA] 71 ¥ 40unit®] M-Mulv reverse transcriptase

il

Y 42T A 1A 7F incubationdt Tl 70Col A ¥H3& stoprl 7] = L2oA 2

& FA

1}, PCR reaction
PCR tube®] 10X reaction buffer(with Mg”) 5 ul®} 25 mM dNTP mix 4 ul,
upstream primer 1 pl(10pmol), down stream primer 1 ul(10pmol), template(gAd 3k
c¢DNA), 4-5 pl, Taq Polymerase 25 unit& ¥ water® 50 plE 93Ut
94Col A 5%, 50-60CelA 22, 72Tl A 3¢ =S = pre-PCRE dgh £ 9
4Tl A 30xA 1+, 50-60TolAl 30FA 1+, 72Tl A 40xlA] 2+, 30-35cycle
o] 2oz PCRE st 72CollA 7TES® WS ko] stopAlZl F 4TolA Bys)

,31,



At

4. ACAT A &4 34 (in vitro test)

Algdl 10 w0, A9 7+ZE2 microsomal enzyme 4.0 pl. buffer 20 ¢ (0.5 M
KH2PO4, 10 nM DTT, pH 7.4), bovine serum albumin 15.0 ¢/ (40 mg/ml. fatty
acid free), cholesterol 2.0 £ (20 mg/m¢), H20 41.0 w< 432 F 37TColA 2083t 4
H] HF3-AlZIth, "k [1-14Cloleoyl-CoA 8 wf (0.05uci, HF% = 10 uM)ZE A7}
St thA] 37Co A 25687F B wkgA]7l & dHkS-olo isopropanol-heptane (4:1. v/v)
1 mlE 7}sle] WSS A XA 7|31, heptane 0.6 mle} 5812 343 buffer 0.4 ml=
A7ke & A4 EY g A 100 s F st
% liquid scintillation counterZ ©o]-&3lo] WAlsS =43t

- ACAT AsjgAd e ta3t o] ALty .
CPM (T) - CPM (C2)
% ABME = 100 X [1 ~ e ]

71719 Lipoluma 3 mlE 7}

=

CPM (C1) - CPM (B)
CPM (T) : Alg9 245 9385 v CPM (Count per minute)
CPM (C1) : &4 ¥ A

o{V‘

25 94 ¢€US we CPM
CPM (C2) : ABE Y1 34 29X <UYe e CPM
CPM (B) : N8 428 ¥4 &S w9 CPM

5. ¥&HAs £4d9 a5 2 dWAH AFS AT in vivo test
7h A" wE AE R AHolxA

CBTBL/6 vh$-2 553, #7& T9stel A 13 AEE 15U7 o] A5
1 7

o AS A1 F PSR sube s g HolE, 3% HFEyE

,32,
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Al z2Ad:dyE s % A3

1. 973372 AoEFA A 2 &4 A9 JiEd, AfEE 28 R &%
7b EH 73 #d fAAY AA A #E gAE JEEH fAAY A=

WA ST Aol ETRRlY] A Al EdS A6 flste], 3T FA

ZEnEE Feansd 22y st W4 F2de FA57] 996 AeH Ee

o
ol
-

2unl == pGL3-basic WE (Promega)©]il ©] vectors FAAe] HAALEAHES =
7] $13l Luciferase +3x5 #XH FHAZ x3sta vt WA #d AlolE
}91 #7421 Leukotactin-1(CCL15), CKi8 (CCL23) =¥ i interleukin (IL)-1
pel +7d A= human genomic DNA (Promega)Z4%8 PCR WHS o|&3te] L2 1
H F9E gESTH

pGL3-basic ®E | Lkn-1, Cki-8, IL-1f promoter ¥$1Z cloning 3o 19 1
el #2 Hxy ZZAv=EES AxsAY (2" 1 ~ 3). ofF FEAFElA
stable cell lineS 7] $13le] pREP8 W ¥ (Clonetech)E AF-&3}3ith pREPS M
Bl EBNA-13d22 7FA AL Qo A - Al 2ol episome FEHl= =471 7}
T8k, hisD 325 750 gle] Al # &k Al histidinol S A g]ste] WE]7} S0

= AERRS A3 = glt) Stable cell lineg YHE 4 9= pREPS #Eo) 18

N

—
=
x
)
N
—

A 22dd Zzhe] Fekav=oA Lkn-1, Cki-8, IL-1F promoter %2t
St reporter-d AFQl Luciferase”t &€ H9¢F 229 o] HATHozw 43t
T AR AAF A #E g ZEH FHAE Axs T o] Azl Zg
1 =% pREP/Lknl-Luc, pREP/CkB8-Luc, pREP/IL1f-Lucegl WAt (1
94~ 6.

[>

,3’77



pGL3-Lkn-1

6371bp

a9 1. pGL3-Lkn-1 Zg}2v]=9] A|Z. A}gl genomic DNAo|A PCR HHS o]&
3ol leukotactin-1 ¢ 5 T ERE RIS F2Y v o]F Luciferase FAAES
72 pGL3/ basic WE 2}  leukotactin-1 ¢ 5 Z2XEH FHE FF5o

pGL3-Lkn-1 F&}2v =5 A Z3F T}

,38,



pGL3-CKp3

7158bp

op

o] CKES ¢ 5 ZERE 22 F2Y 3t o]F Luciferase F322 7kA
pGL3/ basic ®WEI¢} CKE8 ¢ 5 ZzZRE RS F3Hete] pGL3-CKE] ZgAn=

& Alxsainh

,39,



pGL3-IL-1

7478bp

19 3, pGL3-IL-1f g~ =9] Az, A& genomic DNAGIA PCR WS o] &

7Hd

i

ste] IL-1f o 5 Z2REYH RIE F2Y k. o|F Luciferase 32k
pGL3/ basic ME ¢} IL-1f ¢ 5 ZRRE FAE gt pGL3-IL-1f Sty

=g Az

,40,



SV40 Foly A

f PREP8/Lkn-1Luc
EBNA-1 14562bp { /

N
AP}}&IH

R Rale
sv4p Histidinol

79 4. pREP8/Lkn-1 Luc Zet=v=9] A%, Stable cell lineg ¥H57] $13

reporter FAAES V7] &, EHAEA episomeFHE EA4ET = = pREPS

WE S o] &8t pGL3-Lkn-1 ZEFau|=o A leukotactin-19] T ZRE 9

luciferase 1 #7b g3 7915 pREP8 ME e 2=d3ste] pREP8/Lkn-1 Luc 2

gtan =g Az

,41,



SV40 Poly A

1
L[ pREPS/CKPS Luc \Luc
EBE

l - 14201bp /
\

II".l %

W\
H,
My
A olE1 B
'““-\.- ‘lc T >~ a—'—"df
SV4D Hlﬁlldll'lﬂ|

2% 5. pREP8/CKE8 Luc Z2t=v|=9] A%, Stable cell lineg WE7] 93+ reporter
FHAAE 7] F8l, ZRAXENA episomeF HIZ EA TG = pREPS WEHE 9]
43tk pGL3-CKE8 Zehw o] CKAE8S] Z2WE F-919} luciferase frdAH7}
F&E F9E pREPS #Hd F=2Yste] pREPS/CKE’ Luc Zet=m =8 A X3t

e

,42,



SV40 Poly A

e kit -
e IL-1

| PREPS/IL-1 Luc \‘«'—“*
"(“ 14521bp

bt
hy
AP[R)/colE1
., e
1"'\-\._\_\_\.-\-\- 'h""‘-\-.\_h ) _,_-o-'_d-‘
- -\—"l' _.-\._H_.:E__.— Y

svio Histidinol

138 6. pREPS/IL-1 Luc Zzt~v|=9] A%, Stable cell lines w+&7] 93 reporter

FAAE E7] 98, LFAEANA episomeF HE EA TS5 A& pREP8 WlEH & o]
239t pGL3-IL-1 S 2mEoA IL-19 Z2RE 399} luciferase A7 &

S H o
e

= pREP8 WE o] F24Y3}o] pREPS/IL-1 Luc Z&Avn| =5 7| %5t}

,43,



U. 5933 Ad FAAY AA A #H g2 & stable cell lined &3

1) AMEwjF

Ao Alg® AXFE U937 (human monocyte-like histocytic) Al3Eo]™,
Korean Cell Line Bank (Z=A:xF23) oA 4ttt U937 Al £= RPMII640
(GibcoBRL) #iA]°f| Antibiotics (100 unit/ml] penicillin®} 100 g/ml®] streptomycin)
9} Fetal bovine serum (GibcoBRL)®] 10% % 7}g w=]o| Al wjFsttt o] & &7
sb o FAAke] AR Al #E FAR stable cell line®] SHetr] flaf S =

=24 gt ~u =2 U937 A Eo| transfectionst i th.

rob
i

2) Transfection

Transfection & DEAE-dextran W< o]&3on, WHe tpsu Al HA
TS solution 1 mlel =227 = 05 nmol¥ DEAE-dextran 10 mg/mlS 100 plE %
o] Zgtal & U937 ME H7tsle] Ao 15% 7|vp# k. o] % chloroquine (100
mM)e] E3rE RPMII640 wiAE 10 ml H7bek$ 37 TollA 302 w8 AlHTh 1
oS RPMII640 WA &2 washing & FBS 10%7} ¥ RPMII640 wX| & 7135k
24 AZF Eob wjdetith HiAlE AAZ v Stable AEFE a7 9@
histidinol ImMo] H7bd wjA = H7sto], 3-49 vith Passinge °F 453t =338}
Stable AIZF5 gHskltt. Fyd 747 AxZs= U937/Lkn-1 Luc, U937/CKE
Luc, 28322 U937/IL-1 Luc 2 B9 3aArh

3) Stable cell line®] &4

ztzbol sy A EF7F AR FHEslsE XS el 7] $jél Luciferase assay

mlru

sl et 22 stable cell lineel PMA 10 ng/mlE A7+ 2 A 83 & A E

& 338t Luciferase assays T3ttt 23243 Zt7te] gyd MEXF+= PM

of o3 ZERE o] FRES FASIAIL, 24AF AFeAA M Ee &y

Bk 17 7 ~ 9% PMA°l ¢ U937/Lkn-1 Luc, U937/CKE Luc, U937/IL-1
g

Luc Al ¥ollA z}z}o] Z g HE 9

>

o

e ol Fa vk

,44,



[ ——ryY

C— Media

-##Jjjjh

a9 7. U937/Lkn-1 Luc stable cell line o 2. Az U937 A3Ee] U937/Lkn-1

Relative luciferase activity (%)
() ] =] E
] [y ] ]

[
n
1

Luc Z&2v =5 DEAE-dextran WH S ©]83}9] transfection 3FATh Stable A3
& Ad3l7] 98] histidinol ImMe] H71E wiA & H7lshe], 3-4¢ Wit} Passing
S oF 453t 3l Stable MEFTE FHeIAT o] F stable A|EZF7F &9 H S
=AE #23t7] 98] U937/Lkn-1 Luc stable cell lineo] PMA 10 ng/mlE A7 =2

23 3 M| ELE 393} Luciferase assayS 433 tt.

,45,
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[ =l

_ C— Media

&

._-é.,“IEIIZI—

=

=]

o=}

§ 75

-]

‘B

= A0

=5}

=

3

(=L

L M i

1] ] 12 18 24 36 th)

1% 8. U937/CK@E8 Luc stable cell line ¢ =#. Abs U937 Aol U937/CKE8 Luc
Edt~m =5 DEAE-dextran s ©]&3}o] transfection 3} Th. Stable AXZFE
A¥E37] 938 histidinol ImMe] A7FE wiX & H7Fste], 3-4¢ vlt} PassingS oF
4577 F3sto] Stable AXEFE FHEST o] F stable MEF7F &Y HA=AE
gkelsl7] 98 U937/CKE8 Luc stable cell linedl PMA 10 ng/mlE& A|ZFE = 2]

5 AEZE 3 438lo] Luciferase assays 3314

,46,



1257 o P,

— Media
] 4] 12 18 24 a6 i

17 9. U937/IL-1 Luc stable cell line ¢ 9. Abgh U937 AlEe] U937/IL-1 Luc

Relaive luciferase activity (°t)
[y | - E
] [y ] =

]
n
I

Zet~v =5 DEAE-dextran W& ©] 8319 transfection 3t TH Stable AlZFE
A¥E37] 938 histidinol ImMe] A7FE WX & H7Fste], 3-4¢ vlt} PassingsS oF
453+ 3ste] Stable A EFE gyt th ol F stable AEZF7F &8 HIA=AE
stolslz] &l U937/IL-1 Luc stable cell linedl PMA 10 ng/mlE AxbEE 283k

5 AEEZE 3 438lo] Luciferase assays 3314

,4’77



o A8 FEE TH9AE A- AR AA AW &4 EF #4 2

S

L

e

g

w oA AR SRyl A9 Geld] AHE FARE BA Aol EA FH%
o ZRREE 224 s U stable ALFE ol &3t A4 A3l B B4
Fastsit.

1) AEFEEY 5973 #d 4329 Leukotactin-1 AA} A& A
EZ9 &4

7h) A EFEE9 Leukotactin-1 AL A& A TREZA I

&e

2]
B AFoA AlgFE A ¥F+= Leukotactin-l EZEZEHE

53!

Jo
i)
it

U937/Lkn-1 Luc stable transfectants& ©] &3}t AIXE 12-well plated] 47+

lo

well o] 5 x 10°7/]&2 H3 & 12 A]7F serume] $1= wlA| o)A starvation A7t}
F MXEE 10 ng/mle] PMAS A& FEE Wae Alg F WA 60 959 &
(crude extract) & HAZE % 100 pg/mlE A Lo &7 2 gstAdrt 24 A+ & AE

-°

i

= 343519] luciferase assayZS F3ste] PMA| o8] =% Lkn-1 AAS A 33}
= BEE 9AE = Age I

ol

Leukotactin-19] A4 AsAE & A7 279 10 ~ 139 Rola gt}
PMAe°] 93] %% leukotactin-1¢] A S 100%= Al Fi AE FEES
Al A elste] vEld @48 vlal gte g ksl AdiAe &S g@As Y 1
g 4 oA HE uke} o] #7, 9, 10, 21, 25, 30, 39 o] FHAA Ao EFLQIQI
leukotactin-1¢] AA}d 93FS FUT. o] = #9. #1091 -+ leukotactin-1¢] A
A 23t A 2 AT A AsAle] e xS vrFa Jlon

#7, 21, 25, 30, 39 A& FAoZ AFS F3y3 )

¢

it

h

,48,



200 5

200 H T

PM&, { 10ng/m
1004H-4 - - - -4 - S S N g —

AL AT %ﬂﬂ

12 3 4 &5 6 7 8 89 10 11 12 13 14 15

Relative luciferase activity (%)

a9 10, AEFEE 1~15 A159 Leukotactin-1 HAF Ao mx]= 3k

1

Al

e

¥ 2 12-well plate?] Z-7+e] well o] 5 x 10°71& 2F & 12A7F serumo] ¢l )
Ao A starvation A 71tk o] % AEXE 10 ng/mle] PMAS A& F&&5 WA Alx

#1 - 15 samples #HF F% 100 pg/mlz Aol A AHZsFA T 24 Al & Al

of

Fe

= 3|4=3}9] luciferase assayS 3 3te] PMAC] 98] =% Lkn-1 BA S A&l

ol
rr

243 FAtarh
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1460 5

— T
&,
2 T
= FrhA (10ngsmi
B4t - (- _g___j
S T
ﬁ T
1= T T
A
= T T
2 504
o
-
[m ot
: ﬁ L =

16 17 18 19 20 21 22 23 24 25 26 27 283 29 30

aY 11 A EFEE 16~30 A189 Leukotactin-1 AAF Ao nmx= e A

[e

¥ 2 12-well plate?] Z7+e] well o] 5 x 10702 B3 & 12A17F serum©] = 4l
Ao A starvation AlZITh o]F AL E 10 ng/mle PMASH A& FE5E w9 A8
Z #16 - 30 sampleS HE % 100 pg/ml=Z Axo &7 Hgstgct 24 A7 =

3]=38te] luciferase assayE F3ste] PMAl oa #%=¥ Lkn-1 A4S A

il

A3

sshe B2 B
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1405

= T . ]
£
=S N I A Y 5 7 FMA (10ng/mi)
¢ T [ [
s [ hi
E 50 - .
u
o
n: ﬂ
: L

a1 32 33 34 35 36 37 38 39 40 41 42 43 44 45

O 12, AEFEE 31~45 AlE9  Leukotactin-1 A Ao m A= GEFEA. A
EE 12-well plate®] Z}zHe] well o 5 x 10°72 BF F 12413 serumo] §13=
Ao A starvation AlZITh o] AEE 10 ng/mle] PMAS A& F&5&E w39 A&
% #31 - 45 sampleS HF F% 100 pg/mlz AZo| A A stsivh 24 AzF &
MAEE 353t luciferase assayE 33kl PMAC 93 F5%F Lkn-1 AAAS A

ete =S BAEH
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2005

=
= T
£ 150- i
2 |
L)
]
2 T PMA (10ng/mi)
2 10 4H-4---2=----- I__:L_I__-_______L___T________
E T T l ™ T
=
B s0-
o
1]

46 47 48 49 50 51 52 53 54 55 5B 57 458 59 6O

a9 13 AEFEE 46~60 A B9 Leukotactin-1 AAF Ao | xE= FJdEA . A
I

Aol A starvation AZIth o] F AELE 10 ng/mle] PMASH A& F&& W9 A=

jus)

X E 12-well plate®] 7+7Fe] well o 5 x 107702 BF F 12417F serumo] 1%

Z #46 - 60 sampleS HE =% 100 pg/ml= AxZe] &7 st 24 A7 &
Aﬂ
B

B

£ 3|93to] luciferase assays T3] PMA o8 FE¥ Lkn-1 A4S A
!

rlr

B4 g,

ol

,52,



NE FEES 34ske] 0, 10, 30, 50 pg/ml

(29 14 ~ 18). 28yt Aol Holx] X F A Gl #7, 25 399 A=

v
H=
8
(E
o
e
e
i
flo
off
H
K3
o
M
)
o
fru
ae!
<
>
9,
Jo
H
i,

Leukotactin—-19] AALE
AL AAES FAFdET (29 17). o] AL FUAF #HoJst= Ao E T}l 9
=

,53,



124 7

3 — _
E,“IDD-

=

]

m

g T4 -

2

B

= a0+

=]

=

3

o 25

0 l l

Phls - + + + +
o o 10 ad ad

#7 conc. (pg'mil)

[
o

14. AEFEE #7 N899 Fxo wWE Leukotactin-1 AAF Ao mx&= 3k

1%

CMAEE 12-well plate?] 7Z+7Fe] well o] 5 x 10°/2 2F & 1247 serum?]

Sh

= WA oA starvation A ZITh o] A|Eo] Leukotactin-19 HAF A8 FAS =
ol TR FH #TH AE FEFES FAEte] 10, 30, 50 pg/ml FEE A2 3R

th 24A7F & AIXEE 35731, luciferase assays T oF3

,54,



5
o

Shis

'

rie

]

—

1%

rlr

Relative luciferase activity (%)

A A}
CAEZE 12-well plate?] Z+72Fo] well o] 5 x 10°7/12 23 & 1247 serum?®]

1505

T -
1
100 4 ——
Al -
0 '
Phis, - + + + +
0 i 10 30 A
#21 conc. (pomil)
15. 4EFEE #21 A7 sxo W& Leukotactin-1 AA} ZAlo] w A= g

_{

Hj x| A starvation A|Z1Th o] % Al Eo] Leukotactin-19] HAF A& A4S =
15W A& FE=5 348k 10, 30, 50 ug/ml == A2 &3

H=

TR B9

o} 24A13F & A EE 3|58k, luciferase assayE T3

,55,



140 4

2 T
.%“
T 100 —— 1
% 1
2
'C
2 504
®
-
o
0 '
P2 - + + + +
0 0 10 a0 50

#25 conc. (pymil)

O 16, AEFEE #25 A5 FXo mE Leukotactin-1 WAL &40l W= JF
A AEZE 12-well plate?] 2719 well o] 5 x 10702 #F F 1247+ serum©]
= A A starvation AlZITh o] % A Ee] Leukotactin-12] HAF A& &S =
ol FH =4 #25 A= FEES A5t 10, 30, 50 pg/ml FE=E A A
2AXN 7 3 AL E 343819, luciferase assay S 33+ th

,56,



125 5

=
— _ — -
= 100 —|_
=
ja]
=
g 75 4
o=
B
= Aa0A
@ -
=
5
o 25 -1

1] l

PmlA, - + + + +

1] 1] 10 30 a0
#30 conc. (pgmi)
O 17. AEFEE #30 A159 TEo WE Leukotactin-1 A} Aol wx&= 33k
BA A EZE 12-well plate?] 7Z7F2] well o] 5 x 10°/MZ 2F & 1247 serum©]

= WA oA starvation A ZITh o] & A|Eo| Leukotactin-19 HAF A8 FAS =
o Fu BA #00M 4% FH22 d4ste] 10, 30, 50 pg/ml FEE A 3

th 24A7F & AXEE 3573814, luciferase assays T oF 3

,5’77



1404

=
£ - T
.E
= 100 I
:
P
2
2 a0
"
-
(m af
1] I I
FhlA, - + + + +
1] 1] 10 30 a0
#39 conc. {pgimiy
a9 18 A EFEE #39 A8 wEo| WE Leukotactin-1 AAF Aol m = o3k
B N EZE 12-well plate?] zF7Fe] well o] 5 x 10°712 23 & 12417+ serum®]
= WA oA starvation A ZITh o] % A|Eo] Leukotactin-19 HAF A3 A4S =
ol FH EAQ #3991 AE FEEZS A 10, 30, 50 ug/ml FE=Z AP 3

o} 24X 7 & A EE 3|81, luciferase assayS 354 th.

,58,



th Leukotactin-1 A} A& &4 FHEAS] 54 g3 574

el A 3ol A Leukotactin-1 9] AAF A& A7+ $H EZS dad] Wk
a1 uk o] A o] Leukotactin-1 ¢ HALS A& st A
luciferase activityat= A4sEXE &7 s AE 54 AldS FaA5A
4 A& WST-1 kit (Takara)E ©]-&ste] sttt WST-1 kit¥ tetrazolium

salt7’ mitochondria®] Z &AL &3R8} AEAZANE FA o]

NE
succinate-tetrazolium-reductase®] 2]&] fomazan MA=Z 3] == HBE o] &34
AEEHE 543k 96 well plate®] 7719] wellell 1 x 10'¢] U937 AEE 2 3
=29 FEE Leukotactin-1 ¢ AL A& F43 X 5 pg/ml, 10 pg/ml, 20
pg/ml, 30 pg/ml, 50 pg/mls AHZletAth o WST-1& 7lalFi oAl 37 C, 5%
COz stoll A 1 AIRF wfdsl F=AT 1 & 3% 34S 420-480 nm Akelol A, o

Z94S 600 nm ©] oA ELISA reader® A*9] viabilitysS =483l # 30 +

it}

=9 B4 B w0l 50% ol de] AEES FAT ¢ Aoy AA A EA
0

ue 1

o

I 30 pg/mle] FrolA 30% oldel Ax SAS AT = AT (2

¥ 19). ol WA A B4l wla AEEAH UT F& FAL 5 vk

=

,59,



180 -
124 1
= 100 4
&
o
5 75
a0
25 1
I:I T T T T T
0 10 20 30 40 a0
#30 conc. { pg'mi)
a9 19. AEFEE #30 A5 MESAHA "= Fg B4 AEXEAHLS WST-1
kitE o] &3ttt 96 well plate?] Z+7}e] wellol] 1 x 10%e] U937 AEZ=E 23 # 30
FEEY FEE 5 pg/ml, 10 pg/ml, 20 pg/ml, 30 pg/ml, 50 pg/mlS A3ttt o]
F WST-1Z 7Fall a1 vhA] 37 T, 5% CO, dtollA 1 A7+ wjke] FAch 1 gs
S 420-480 nm Abolol A, ZE3HHES 600 nm ©]olA ELISA reader=

A E Q] viabilityE SA3FAT} .
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2) HEFEE9 CKp8 JdAIZAY A8 49 &4

7H AEFEEY CKES dAF Aa &4 SHEZD g7
ATl ARSE AEFE CKES Z2RHE 3 shgw UI37/CKES Luc
stable transfectantsE ©]-&3tth ¢ AdolA o o] MEE 12-well platee] 7}7}

o well o] 5 x 10°7/0& 23 & 18A17F serum©] §1= wlx| oA starvation Al 71t}

°o|% M¥E 10 ng/mle] PMASH 4% %&Z was) As F o 2000%9 &

i

(crude extract) & #HZF &% 10 pg/ml= Alxzol| A AHstAtt 24 Al £ Al

H

Ll

3]l43to] luciferase assaye 33kl PMAC] 9&] F=¥ CKES S A3 st
2SS gA8E 2SS S5y

°F 200 o TFE s =Y 2% 58y AHE oy 1Y 20 ~ 23 o Y
O 283 dF A E FEEY AA A A4S B2 2% A (& D

o
=
32

,61,



PMA (10 ng/mi)
11 —

90 - = T
501

70 < 1 1 :|—
B0 -
501
40 T
30

20
10 1

Relative luciferase activity (%)

g04 509 511 512 813 814 515 816 817 819 821 523

a9 20, EFEE (04~823 A5 CKAER HAAL &Ad wX= JFEA AXLE
12-well plate®] Z}7Fe] well o] 5 x 10°712 5 3 12417k serumo] $lE= vl A o
A starvation AlZIth. o] F AXE 10 ng/mle] PMAS AE FEE T #304 - 823
sampleg HZ %% 10 pg/mlE A Zo] A AHgstAdrt 24 Az 3 AELE 3535
o] luciferase assayE F33dto] PMAC] 98] F=9 CKi AL Adsts 24&

ER LTI

,62,



I
90 4
a0
70
B0
a0 - T [ T
40 1

304
204
104 ﬁﬁ
0

825 826 327 328 529 830 831 332 933 534 835 836

Rel ative luciferase activity (%)
i

a9 21 AEFEE 825~836 A5 CKAER AAL &Ad wXe= JdFEA AXLE
12-well plate®] Z+7Fe] well o] 5 x 10°712 5 3 12417k serumo] $lE= v Ao
A starvation AlZIt}. o] AIEZE 10 ng/mle] PMAS A& FEE <+ #325 - 836
samples #F &%= 10 ug/mlz Azl 37 AH2ledvh 24 AF & AxE 38t
o] luciferase assay2 35t PMAO 93] = CKES AL Asists =4&

2455

,63,



11 e
40 ]
s0d 7 L
70-
B0 - I

50 T
40 -
30-
20 -
10-

1L u

847 844 B45 546 847 348 249 B50 851 8532 853 954

Rel ative luciferase activity (%)

a9 22, A

i

FEE 842~854 A5 CKA8 HAF &Add WA+ JIFEA. AELE
12-well plate®] Z+7}9] well o] 5 x 10°7}2 #3 % 12413 serume] §li wjA]
A starvation AlZITh o] % AMEE 10 ng/mle] PMAS} A& F55 T #342 - 84
sampleS HAZE H% 10 pg/mlE A X A Atk 24 A F AEE 3538}
o] luciferase assayE F33dto] PMAC] 98] F=9 CKiR AL Adslts =4S

R LT
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IR e i e L e

90 4
80
7004
6l A
5001
400
304
204
104

Relative luciferase activity (%)

I__I'_|

T

-

a9 23 HEFEE 855~864 A& CKE8
12-well plate®] Z}Z+e] well ol

A starvation A]Z1t}.

=

samples #H=

o] luciferase assay® =3 3lo] PMAC

g5l o,

855 856 857 858 859 360 8961

5 10 pg/mlz A Eo

5 x 10072

,65,

&
T

862 BE3 364

AAh Aol WAE R

=
o
By
b

o]f AEZ 10 ng/ml®] PMASH 48 F3F& F #3055 - 864
A At Ak 24 Al



1 HEFEE9 CKB dAEd A& (%)

samples| A F (B¢ | sampler| M F (B¢ | sampler| A F(B)e
861+ 05,27+ g36e 83,054 g0%9« 35.93¢
g45¢ 96,13+ g57e 52.92a gaEe 34,584
Bsse 92,08~ 331 51,16 8230 28,90+
G644« 81,74+ 854+« 5111+ g3a0e 28.80+
gsie 81.08+ 834« 51.06¢ g47e 28.15#
garte G5.68« fl15e 48,50+ fdde 20,704
§lge §3.82¢ g13e 47,574 g42e 18,44+
gaE- 8,204 g25s 45,224 g33e 14.04¢
G286 TT.92¢ g559+ 43.6¢ g12e 10,58«
g51¢ T7e g56+ 43 440 8lle 8,28~
g28e T5.02¢ 848« 42, 445 848« 820+
g2ae AT 864 g60e 42, 2]1+# f4a+ 6. 14+
§35¢ 65, T8+ g50+# 4], 854 g58+ 4,474
§53¢ 65,08+ gl4s 4],24¢ gRE« 2.3
glve (087 §19¢ 39.41¢
G04e 58« gele 39.20# a

,66,
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) CKpES A8l & 42 dose-dependent # 3] &4l 2
70% ol AHFAAS VA= FEH EFE FAA 829, 851, 852, 861 F
ol W dAF AMEAHE SAsAT A He A5t 9
= (0, 1, 10, 20 mg/mDE H2lst¢la PMA %< 10 ng/ml& Al FAch WA
TZ7F 20 mg/ml A 70% HAEE A3 s 5 9
o] Hlszgk AsE&s B ow 1 mg/ml oAM= A A&l
ANZIA &S B9 & 5 Y (28 24A). o ® 8B1FEEL A9 TE ogF
5 9 10 mg/ml oA = ZFol7} F& &2 & ¢ AT (29

24B). 8529 79 20 mg/ml oA 80%°ldS A = AS &l T F dAew

[

o)

Rov &

=

e
it

rlo
ol

—_
o
3

13
2
=2
X
rir
SN
(=]
X
o

A e =29l 1 mg/ml AT 20% 7t AdEE AL ol s 4 ) (1
g 24C). TS0z 861 FEE9 Afole= F4sA Asste FEFS 2 Fa, 10
mg/ml | A% basal level 744 A3 st S &0 & 4 AU (17 24D). A

X mEol 4714 B BF A wE dEHor AAE AdAwn B
<]

wet FEo mE wug ZolE gl o dRew §19 Al U S B
Qory Fro W2 ANV PFo] ¥ AT naY
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ijimd| [ o i

Mo B2

A

=

=
[

]
I

PRBA, (i a b1] L]

Esi
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Hole FH =449l

pijimd| e = 1
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24. A=FFE #3829, 851, 852, 861 Al5E9 Fxo W& CKAE8 AL &/

A AEE 12-well plate®] Z+72] well
o]Z M ¥o 2 CKi’ #HAF A& FAHS
#829, 851,852, 861 A& FEHEZS 3FAsle 0,1510, 20 pg/ml

5x 100702 23 5 1241

sE2 77 A A 24A 3 & AEE 35819, luciferase assayE 533
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tH CKE8 WAL A8l 84 FREAY A 54 F3 54
9leo] AeA CKagel AL AslE A7+ 4

SHAIRE o] Zo] CKE8el #Ate Asfishs AAA ofyd cell
luciferase activity@ts #4ste AJAAE &7 Y3 AExSAZLTS Fqs9T. F
59 FTET CKERY A AslE F4¢ vx< 1 pg/ml, 5 pg/ml, 10 pg/ml, 15
Hg/ml, 20 pg/ml& Hzlatdom oAl o] WST-1 kitE ol &3te] NEEAS

ATk (19 25). 829 FEES) 49 50% o4 AEEe F F 5 A= ¥
E7F 1 pug/ml 7 5 pg/ml 9 ARo]lal ywA] & sRoAE AX Ao 47bst
AL & F7F AAT (ZF 25A). o2 8519 8619 AFE wIUIAE Ao &

= TEAAM SAS dEds A 2 F 5 ddn (2" 285BD). 1Ey 852 F

% 829, 81 1]
861 A HAdo o|gk Aze} wjFo] J2 3 4 i, 8527ko] S o] obd E A 9
Rhus chinensis Mill.) W AYE, I%
9l U937 AMxEoA AETAHS YE= sRidA=E F5Ao e AS A 91

E CKESSl AAME A8 A7E Ae e sk BURe oW i) o &
FAAE obd o Be APe B Felsjok @ HAAolh,
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p -]
m

No 829 Mo.851
E = 1004
o)
g = 754
o E
L] ]
= = 504
T =
o O 254
a0 T T T 1 L T T T 1
0 5 10 15 20 0 5 10 15 20
Extract {pg/ml) Extract {pg/mi)

(9]
w)

Ho 852 Mo.B61
3 1004 g
2 . - >
= T8 =
-] ¥
-] ]
T 504 =
5 =
O 254 8 25+
0 T T L] 1 t
] 5 10 15 20 a 5 10 15 0

% 25, AEFEE #329, 851, 852, 861 A RS AESA A= dF A AlE

kitE o] &35tk 96 well plate®] Z+7He] wellell 1 x 10%¢] U937 Al
EE Z&a #3829, 851,852, 861 FE=o FEE 5 pg/ml, 10 pg/ml, 15 pg/ml, 20
g/ml, A2sAT o] F WST-15 7hellFaL vkl 37 T, 5% COz stell Al 1 A3 wl ¢
d FAh 2 tS FFE 39S 420-480 nm Arolel A, tiE34S 600 nm ©]/dl
2 ELISA reader® Al 32| viabilityE 743
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F 42322959 F B Aol EAY A3 % $4

APl AxF FF F2 o] FURHG BAD Ao|EAAY A
Ad BAE wol=AZ BAG/I9 oA G0 Stable HAEFE o &3] Aol
271919 AN A 2L EA s

—_
~

AF F2EE9 Leukotactin-1 322 AA A& &% 4

B oA A€ A EFE Leukotactin-l ZTEREE ¥

Jot
i)
it}

U937/Lkn-1 Luc stable transfectantsZ ©]&3tt. AIXE 12-well plate?] 77}

well o] 5 x 10°7/|2 ¥3 & 18417 serumo] $lE wiX|olA] starvation AlZ1t}. ©]

¥ AIEZE 10 ng/mle] PMASH 25 F&&° %4 (01, 1, 10, 50, 100, 200 pg/ml)
Z A A sAd 24 A7 F AEXLE 35359 luciferase assays T3 3Ho] PMA
o 98 F%¥ Lkn-1 AFS Adlste 248 S e 48S st 4F F
Z8o] o8 Lkn-15Axe] AALEAY A& 1. 26 oA Bel (3 Qo) AF F
Z2L Lkn-1 AAF A Ao ¥ 9T v xx &)

2) FF FEEY CKB8 AR AA A3 &% &4

5og 4F FEE] CKE8 Fdzke] A Adjo] Ao de=AE EA454

t}. U937/CK@E8 Luc stable transfectantsE& ©]-§3Fo] 9} o] Ags Ay, 3+ 5
=2 Lkn-13% "7 2 CKES #d4ke] A Asfo] drE F3Fs vAA &
gt (18 27).
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@ 254
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1]
P il - + + + + + + +
o o 0.1 1 10 a0 100 200

a8 26 wEo wE AFFEHE9 Leukotactin-1 HAF Ao wX = R A

U937/Lkn-1 Luc stable cell lines 12-well plate®] 7}7+e] well o] 5 x 10°7

fu
ML
N

T 12417 serumo] = iAo A starvation A ZITh o] F AN Ed| AFFEES I A
3Fo] 0,1,10, 50 100, 200 wg/ml 3==2 ZZ A skt 2443 & A X E

luciferase assay= <3 5} 21t}
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_é..mu T ‘|’
g - T [
=]
g 75
=
2]
— 5|:|_
=4]
5
x
£ 751
_
0
PMA - . . . . . . .
0 o011 10 50 100 200
8F 53 Spmi)

O 27wk wE FFFEE CKER dAF &Aoo WX &= JEA]. U937/CKES
Luc stable cell lineS 12-well plate®] 77+l well o] 5 x 1P/ 2 2F = 124 7F
serum®] §li wWiA| Al starvation AlZITE o] % A X HFFFEFES 45t
0,1,10, 50 100, 200 pwg/ml s%== ztzF A2 a3tk 2447 § AEXE 3|55k,

luciferase assayS 433}
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1':":'?[\’, .
a0 - 1 —5

80
70
B 1
a0 1
40
30 1
20 1
10

Cell Viahility (%)

g% 280 ko wE AFFEE AExSACd vAs fF B AEFAES
WST-1 kitE o] &3tk 96 well plate®] Z+7be] wellol 1 x 10%¢] U937 AM2E 2
I AFFEES FEE 0 pg/ml, 1 pg/ml, 10 pg/ml, 50 pg/ml, 100 pg/ml, 150 p
g/ml, 200 pg/ml A 3FH Tt o] F WST-1E 7Fal5=31 ©hA] 37 C, 5% CO; sFollA]
1 AIZE s Fsl Ak 2 v §3 5% 3¢S 420-480 nm Atolell A, thx=3HE-S 600

nm ©]Aol A ELISA reader® A|EZ 9 viabilityS =438t} .
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v AF FEE AAFY €% 42 2 TH943 38 A EAAY A &F

24
B oAPAe 4F Auele 2E8E olgstel AAEL A Ak o AAF

of A Al 2415 FA oA Aol Ut

1) 4% #22AAE 2US-10002 o148 9% 42 £ 5943 @2

FF FEEAAAE] 2FE-10000] €5 FE B TS dH Aol Bl
Adg4de 2487 918l RT-PCRE Faakdrh. 5 x 10719 U937 AEE 1247F
ot serume] §l= WX oA StarvationA|Zl ¥ PMA 10 ng/ml¥} == 3|43 1¢
F-1000s F=EE=Z @A AHstadoh 1243 AEZE 3538k, RNA-Bee
isolation kit (Tel-Test, Inc)Z ©]&3}9] total RNAZ 34 3t} 3435 RNA 2 p

of

e

g5 M-MulLV reverse transcriptase (Fermentas Life Science)& ©]-83}¢] ¢cDNAE

FAdetArt. ol 22| primerg ©]-&ste] PCRE 3 dF3ith

TAEF-1000S G5 el T8 Al =791l TNF-a, 9 IL-1p < Aol
ot JFS W XA gkttt (19 29).

e 2UEF-10002 A5 FE 2 FUAs e vlg- 83 Alo]Ell INOS u
cox—29 A4 = oue JFe FEAZ EAEAT. U937 AEE LPS (1 pg/ml)

I 2UF-1000S F=EE sttt LPSol 98 fE¥ iNOS Y cox-29 AA
o] AL T-F-10000 ko] obFwl geS v AA kgt (2 30).

A FEE ANAED U100 AT S4E B0 A AelM Aed
WST-1 kitZ o] &3ttt 5 x 10°7]19] U937 AEES 124 7F 52t serumo] $lE ¥

ol 4] StarvationA]Zl ¥ EZ A3 1H=ZF-10005 0, 0.1, 1, 10, 50, 100, 200 pg/ml
o] FERE A SATh 24412 F Ax 5A4S SASAT FF FEE AAEFY

AA
I E-10002 AlE 54 &S FA Fko (29 3.
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PMA - + + + 4+ 4

= 0 1 10 50 100 (ug/ml)

INF-

— — — — — | T].-1[3

— — — — — — [-gctin

Oy 29, AF FEE AAE 29UF 1000 o] Aol =7 fHA TNF-a¢h IL-15]
Aol WA G B4 5 x 10°709] U937 AEZE 1243 E<F serumo] $li WA
o A StarvationA]Zl & PMA 10 ng/ml¥ =& 343 2dZF-1000S s=E=Z 37
g stde. 12 A 3 AIEE 3] 435t9], RNA-Bee isolation kit (Tel-Test, Inc)Z
o]-&3t] total RNAE 354 &3tk 33 RNA 2 pgs  M-MulV reverse
transcriptase (Fermentas Life Science)& ©]83}4 cDNAE §A3IA . o] TNEF-
a2t IL-1 Z+2te] primerE ©]83le] PCRE 438 3l th f-actin % A= internal

control& AR-&3}4 T,
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IPS - + + + + 4+

JHZ 0 0 1 10 50 100 (Uug/ml)

e | 1-NOS

----- COX-2

— — — — —— B-ﬂcti]]

a9 30. AF FEE AAE 29F 1000 ©] AlolEFFSl f-42F i-NOS ¢} cox—29]

Ao m = gk B 5 x 109719 U937 AMEE 12417 E9F serumo] §l=

1l A
o A StarvationA]Zl & PMA 10 ng/ml¥ &% 343 2dZF-1000S x=EH=Z 37
Ay etarnt 12 A7 3 A X

X Z 3]439), RNA-Bee isolation kit (Tel-Test, Inc)Z

o]&3te] total RNAE 3|4 3FSlth. 3]k RNA 2 pgs  M-MulV reverse

transcritase (Fermentas Life Science)E ©]&3l¢] ¢cDNAE A s TE o] & 1-NOS
9} cox-2 ZtZte] primerE ©]§3te] PCRE 43 3t} [f-actin A= internal
control& AR}t
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1] 50 100 150 200

Az FE =SAl JIE 222 1000 (pg/mi

Cell Viahility (%)

¥ 3l AF FEE AAE 29F 10009 AE SAC mA s G AL AEsA
& WST-1 kitE o]&3at%dth 96 well platedl ztzhe] wellol 1 x 10 U937 A2 =
Zral 1210009 =5 0 pg/ml, 1 pg/ml, 10 pg/ml, 50 pg/ml, 100 pg/ml, 150 p
g/ml, 200 pg/ml A& stA Tt o] WST-1& 7531 thA] 37 C, 5% CO; 3ol A 1
AlZE wi ke FAh ovhe 8% 3ES 420-480 nm Abolell A, tiEIEE 600
nm ©]ol A ELISA reader® A|X9| viabilityE &35t}
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vl A& #Z & manassantin® FHZ L FUAHZ FHA Alo]ESIQS =4
2 71z 24
Manassantint 49 x 9 |25 E FF3 Lignoidd+ F9 3kt ol 4hd
25 TooA 8 HAEE wreom A8 Ho] 2 ofxolth.  FoF tiAbHoel = A
WM x7t JEEd, AFdAE 4, , A5 &
W7 Qia Ho] Qth FREo= MMzt ~E zbrle] E3 gawue A8E] )

A, Ldste, A el Arka Frh ARAAFBUAANE AN

N
rld
e J
=l
K-
2
o
20
=
B
lo
o
e
i
ofi

o] 3}1}? manassantin ©] o Alo]E
k9] AALEA FL23% HAIA NF-xkBe A& A& ggoe] HuFo .
2 A2 o]21$ manassantine] @S frEolv EWASet AvdE FHte] A4
of @3S mA AORE diEo], o A7) 2] Yake] &

4 39tk Manssantin® A% 3809] o] 4F uhAk AGAIA wol APtk

i}
>
>
o
Ny
A
(s
lo
0
o,
s

1) Manassantin® 9Z#4%¢ 2L T35
qF B4

[e)
R
>
-
o
ft
)
L2
Lo
]
e
2
=)
N

A= manassantine] @SR B EU A St vl FRT Alo]ETIQIC R o
% IL-1B, TNF-a, GM-CSF, IL-6¢] HAIZAdS RT-PCRE ©]&3te], &
nAE e Y stk AW Sk wdd ARE ol&sidlon
manassantin® F%% 0.05 0.1, 05 1, 5 upM & A3t 28 32 o ZAxfoA
Manassantin & PMA 10ng/ml® f=% IL-169} TNF-o°] ZHAIEAS
dose-dependetd} Al A3 3}t H3 manassantine ICso d°] ¢F 50 nM o] &=
- vk oA IL-1pe gl Asl &4dES Flsdit tE AlolEFHeIQ)
GM-CSF, =+ IL-6%= PMAc°] 938} Fx¥ HALZAS dose-dependetdtAl A3 s}
At (19 32).
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- S Sl S S e W | [-Actin

oy 32, A% FEE manassantin® T3t W @S HL Aol ETRIS] A

%% 9 manassantin®® 30% A g
sith, o]% PMA (10 ng/mDE AH@dx 1243 3 AEE 343}, RNA-Bee
isolation kit (Tel-Test, Inc)E ©] &3} total RNAE 34 3}t 343 RNA 2 p
< M-MulLV reverse transcritase (Fermentas Life Science)E& ©]-&39 cDNAZ
FAdsteith. ol % IL-18, TNF-o, GM-CSF, IL-6, Z}7+¢] primers ©] 43t PCRE
o

3 &t} fractin f- A A= internal control® AF-8-31%3

0Q
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2). Manassantin®] IL-1j¢] AR d&Ho nI= G3F 4
Manassantin®] AFe]E7}0l A A3 4L gL BAs798) % a97F 2
IL-1f F3AE o] &3sted AgS 1 39t WA manassantin

171 Y& ELISA kit (Amersham

il

S AoR Hole
o] AfA oz IL-1p8 BB& Ad=AE
o] &3] AELoA WEAAE IL-1pe wwWAd Fe A3

i\

=
gel

1l

ol
of

Bioscience)&
Manassanting PMA| & %8 IL-1p¢ @A =S dose dependently 3FA #
& stttk (¥ 33). o] F  9olA wHE U937/IL-1 Luc stable A|E£FZ5 o] &-3}o]
manassantin®] IL-12] A& o] v A= J &S luciferase assays F3te] =43}

9lth. Manassantin® PMA 10 ng/ml & 59 IL-1p +Adx9 AASHS
dose—dependently &} Al A8 dt911, RT-PCRe A9} w4523k oF 50 nM ¢ F =9

A ICs #S BAY (21 34).
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s a

il

PAIA - - + + + + + +

Alan. 0 0.l 0 005 0.1 0.5 | 5 (uhd)

[
o

33. A= 3=Z%ZE manassantin®] IL-1F @A) Ao nx= g 24 v}
Fgt F%9 manassanting 30 A2 g ARgF U937 AlEZe] PMA (10

2 gktt. 24 A 7S cell-free supernatantsS 3| 5ste] IL-1p9 © =z S IL-1f
ELISA kitE ©]-§slo] F4 3t}

o]
ot

ng/mD) =
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= 100 T

z

=R

E =

E A0 S L

= o=y

ﬁ 251 L T .
0 — I__I-_l

IL-151us - + + o+ o+ + + o+

P + -+ o+ o+ o+ o+ o+

Ivlan. 0 o1 0O 0o 01 05 1 ERFHGY

a8 34, AWz F=ZE manassantin®] IL-1F Z2RE]Q] HA}o] mX&= odF B4

U937/IL-1 Luc stable cell line o ©t3t &

ki

= manassanting 3084 A g3}
PMA (10 ng/mDE A3 & 2447 & o] A EE 3|4 3o}, luciferase assay kitZ

oj&3ste] S FAHT
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3) Manassantin®] IL-1p¢] AA}d] vxE= 24 7|7 £4

H Aol o8t Manassantin® ARl E7FQD HAGA o w9 T g HAL
Q1 NF-kBe] &4 S Adfste 2le® ®Bal Hojx ot apAnt A& &4 4 u
M oA A A4S BRI 99 A oA Manassantine IL-1f FAA}<e] A3 &
A4S 74 nM FEolA ®9lth Manassantin®] #/do] NF-xkB &A% oje} th&
A& EAEAT IL-1 FAAke] A A2 S NF-eBS ¢
ol NF-IL67F dAb& ol vl¢ Fa 3 dARIA= defA v

WA NF-IL69F NF-kB 7} IL-1pe] #d#ke] dArd el SadAE &6t

ro

2
~
ol
rO
>
2
ki
o2
o
o
N
s

98] U937/IL-1 Luc stable Ao NF-IL69} NF-&B (p65)7} @3lsl= Zan=
E Z}Z} transfectiond}®] luciferase assays 3 3+t NF-1IL69} NF-kB (p65)
IL-1p8 FAAY AR S APA =2 F7F AAG. (19, 3536)

Manassantin®] NF-IL69} NF-&Bell & =¥ IL-1pe] fAxte] dAEA S
A et=AE B8] 8, U9I37/IL-1 Luc stable AT NF-IL69 NF-kB

iy

f

(p65)7F Hd = ZtAv| =5 7M7) transfectiondlal ©] % manassanting w24
A skt 19 35, oA H59] manassantine NF-IL6°] 9& =9 IL-1F
HA7re]l &S ICs ol oF 78 nM oleh= wig- 52 FeolA Az 353l (1%
35). T3 manassantin® NF-kB o 9|8 =€ IL-1f Fxx9 &4& 1Cs kol
°F 1.6 uMolAl Asfgrs gl (29 36). ¥ 2AgolA H%°] manassantine
NF-kB #7 oly}t NF-IL6¢ AAIE&Y & A3t om, =3 NF-IL69 AAE
e S AHF oz AfFE EAH.
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9
= 100 = .
T

it -
:; 15 ]
g - .
!
2 50 4 —1 =
E s
é 25 -

g le= &
I8 - + + + + + + 4+
pi5 + - + + + + + 4+
Ilan. o 01 0 o0o: o1 05 1 S [l

138 35, AAFSIAF NF-&B (p65) o & f=9 IL-1f F+d2¢ 3o manassantin
o] m A= gk A U937/IL-1 Luc stable cell line ol AAFIA NF-&B (p65)E
&= ZeAv =2 transfection 3T ©]F manassanting U3 HEE A2 3o}

24 N7t & AEZE 3451 luciferase FA S A st}
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100 - T
154 T
50 4 *

Relative Activity (%)

] L= 1 |l|
IL-15lne - + + + + + + o+
NF-IL# + - + + + + + +
IIan. o o1 0 00> 01 05 1 5 iuhi)

% 36, AAFeIAF NF-IL69 98] =" IL-18 349 2&do] manassantin® ®

A= of3F EA U937/IL-1 Luc stable cell line o A A}¢lx} NF-IL6E dss =
@} ~1H =2 transfection 3t} ©]F manassanting ©%3 =2 @l 24 A)7F

MEEZE 34389 luciferase 84S =A 3o},

o
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4) Manassantin®] A A&} NF-IL69F NF-xB &Ad v X = 33 &4

9 Ad Ao A manassantine  IL-1 FAxe] AAF &4 2L IL-1 =
= Adde #Adstdion, o= dARRIAS] NF-kB vk ot} NF-IL6I
o3k &2l ATt HARIAbe] &S HARIALe] HALRA TH 3 DNA 2359
o] =4Q3}t}. Manassantin®] ¢ ¥ 7}A T8¢ o= o] HgS FEXE HY) Y
WA AAEA 58S BA359 0. Gald binding siteE X 3F8l= luciferase 3 =}

2u=%E  Gal4d binding domain®} NF-IL6Fdx7F &% Zgxzvjz=e}

1o
o
)v
[o

cotransfection 3 ¥ manassanting * 2]3}¢] luciferase® HAAIEA T2 2454
t}. Manassantin< dose dependently 3}A NF-IL69 AA X458 A AC
(1% 37).

C}S- 0 2 manassantin®] AAFQI A NF-IL69F NF-&B¢l DNA Zge3S A
SF=AE 2ttt Gel shift assayE 33 Z ¥ manassantine NF-xB2] DNA
Agts g e ofFd JgS v X F gt 18y NF-IL69] DNA Adt52-S A5

3tdtt (28 38). = manassantin® A A}z NF-IL6¢] AAIEA %3 2 DNA
A5 7 4F S Fo IL-1p AAES ARTS & = AT (29 39).

91 AF A A manassantine s E 3t W AFA Abe]EFFQIQI IL-1H, TNF-

o, IL-6, IL-8, GM-CSFe] A& AalgdS gAstet. Tk IL-12] FdA A
3}

4 g

lo

e A ol o3t &AL ARl NF-kB <

il

NF-IL6°l °|3HS &<l sttt o] A5 §3te] manassantin] =& =74 g

?_
AzA] FREZO d Rez AZ4EH.
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ZBSLue -+ + + 4+ + + 4+

FaldMF-ILa  + -+ + 4+ + + 4+

Ilan. 0 01 0 005 01 05 1 5 (uh)

a9 37. A% FEE manassantin®] HAAFQIAF NF-1L62] AA} &4 g n]x+=
gk B Al U9STAIEe] Gald binding siteE X33+ reporterf-AAS  Gald
binding domain®} AAFJIA NF-IL67F §3E ZH2A~WE=E cotransfection gt ©]

manassanting 43 TEE A3k 24 AT F M EES 3|55} o] luciferase
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COmp.

N F-x8 ap-1 NF-ILG

10 SO« 10D« _1I]I:':.'
PMA - + + o+ + + o+ + + +
ManA O 0O 1 5 10 50 0 0 0 0

a9 38 A% FZEE manassantin® AAFSI A NF-2Bo] DNA A3 58 nx &=

o2
0%t
M

A AR U937 Mo manassanting Ths == A etal, thA] PMA
(10ng/ml) # g gtth. NF-B9 DNA binding assayZS 3}7] s Al EolA nuclear
extractsE ¥ 4=%tt}. 10, 50, 100 #12] unlabeled NF-&B consensus oligonucleotide®
specific competitiong Y& AF-&3th. Unlabeled AP-13 NF-IL6 oligonucleotides

+ non-specific competitor® A} 3} T
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Comp

MF=ILg BP-1 MNF-kB
10 S 100 O
———— o —

Fala -
Manm, O 0O 00501 05 1 5 0 0 0 0 LIRETRE N

N :::'t'l. -::

a9 39. AWl % FEE manassantin®] AAFIZ NF-1IL69] DNA 2% = n]x
= 98 BX Al U937 AlFE| manassanting TU¥E FEE AT 1, thA

PMA (10ng/ml) A3t} NF-IL6¢] DNA binding assayZ 3a}7] &l A 3Fol A
nuclear extracts® 3|43t} 10, 50, 100 ®l¢ wunlabeled NF-IL6 consensus
oligonucleotideE specific competitionsS 3] AF-&3}% T} Unlabeled AP-13 NF-&B

oligonucleotides¥ non-specific competitor® A}-&3}% ).
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2. 37 2 H8H=EY #5943 =2 29 BA £ 25 AT

b dF FEE 29 2 AA

x

. &3 FE29 A=z
3 (Lactuca sativa) 20kg= 100% wlghE 727 5 7Fsto] A2oA 24A1%F 5
80% Wlgt& 22525 7tste] A @ o] FE3 ), o#g 5 ASH-

al
ato] A5 FEE 120gS AU

e

2) A5 FEEY B4 # AA
THES F 209 oflHE oderE 272 B - &2 F, oA oEs FH
thate] n-sjibobAE cEEs 11 WE2 &g &vwlE AREste] TLC(Thin

Layer Chromatography; Merck Co. Ltd., 25TLC aluminiun sheet silica gel 60 Fass)

il

AA el HAA 7 AL, AZREe], UV Z(Spectroline, ENF-240C/F, specronics
corporation, USA)Z &3 T+ P = FiEs ZAEHATh 1Ea, 10% At

7
FEA F2 F, AEAA dREPIR vhdste] WAE S FEI Rks 21l

o

ol E &g £ 56gs &= CHCL : MeOHE 7:191A4 51 2 312 &3
Hog WA 7| Aste], AE7tA HAY aZetE 23 (Merck Co. Ltd., silica
gel 60(63~200um), 750g)E AAIStaL, 70mA =3ttt o] #H NS TLCE &Rls)
o 87/ ARES da, a7 2HA EZ diste] §ulE n-diholNE dEeSS
51014 312 WEkAl7]al, CHClMeOHE 10:12 3o, Au7ta A7 azvtE 1
& AAEEe], 6709 AEES AATh olF 4HA oA 100mgs Hdke] &=
bl EIRE S ES 3TolA 931® WIAA OSD Z§ A =ehE 279 (octadecyl
silicagel, Merck Co. Ltd., LiChroprep RP-18(40~63um), 50g)& A Alsle] A HA &
Y 70mgs E3, AA s
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¥ 2. 1H-NMR(400MHz, CDC13) # 13C-NMR(100MHz, CDCI3) & 3

g@ao 6H §C
1 4.14 (2H, d, J=6.9 Hz) 59.34
2 5.40 (1H, tq, /6.9, 1.4 Hz) 123.11
3 140.14
4 1.99 (2H, t, J=7.0 Hz) 39.85
5 39.34
6 37.34
7 32.66
8 37.26
9 37.40
10 36.65
11 32.76
12 25.12
13 24.77
14 24.45
15 27.95
16 0.87 (3H, d, J~6.3 Hz) 19.68
17 0.87 (3H, d, J=6.3 Hz) 16.13
18 0.85 (3H, d, J~6.1 Hz) 19.72
19 0.84 (3H, d, J~6.6 Hz) 22.69
20 1.66 (3H, br, s) 22.59

A

A 132 T @A 7% (CHCl)
"H-NMR(400MIz, CDCl3)
BC-NMR(100MHz, CDCl3)
IRv(KBr, CHCl3) : 3334, 2054, 2923, 2868, 1669 cn '

E/MS : m/z = 29 [M']
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. B3 FEE9 ACATY A3l &4 FAH(n vitro.)

ufol2 2 F WA (microsomal protein)-& 4 (10mM HEPES 939 % 17.3
mg/ml, pH 7.4) 8uf, 100mM DTT 0.8u0, 400uM BSA 4ul, & AZEN(E: O
Bl Z A} o] = (dimethylsulfoxide)=9:1(v/v)) 4ul, 1.5M <14k <ZH(pH 7.4) 8ul, 100u
M 14C-&#29-CoA(11.1 MBg/mmol) 5u0 2 & 152uE 7Fste] 30TCAlAl 5%k
WESAIZL &, HERE 200 & 7Fste]l EAS EgtEe] WS AAA 7] AL, o E =i
ol Dol el 2ok A F4t=90:14:2(Rf=054)¢] A7 &ri& ol&3te] &3 TLC= WA
LT Qo= E EESlY ZY2"HE Jd2HEZ ¥l=(cholesterol ester band)E& 33}
33 v}o](scintillation vial)oll ¥-& & EX-H €4 A4S #H7bste] WA S =4
stith. ACAT &4 2 S4¥ WA Z o gy E Aitd WA Es AlLtste] vas
/E/mg T A G2 ste], ACAT &4 Asles Wzt vlastch

I Ay ACAT A A=t tx2T 0% disted 2 A A FF=25
H 23 JFEY AAEe 91.6%EE FAstA

o o sdAe WFAE FTF =A

ul$-2(C57BL/6, 5578, 77, digtnlo]l o a)E Unt 13 A5 =2 157U o)

Aol Ag Ahe AR B Aol E

AN H, el el 2R npH A7 a4
o 24 E heparin HH FAINE olgetel ol AAstArh AAF Folo
8000rpm, 15%7F AA¥elste] P4e Belsta 24 47X -20ToA washela

>

5 2ed2d% ¥ =d2dAdels g9 HDL 33 S49 AHeshd
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OkEABAL hEIHFF)S o] gdle] &AZ WY (Sale et al, Anal. Biochem.,,
ZE=N 7 2009k EAA

E1
IS & Eske] 37ColA 5&3 WAG F, AGERAES dHEE 60F ol I

(300mg/d0)E st Atk 19

uY 205%9) & TA2HE ¥% F/4E fAd AW Holz FE F
FH2HE FFe 45 220 A DAFHIZAA B3 HoZH 4}
# sroz Zasdd.
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3) EgZAgolE F &H

g4 F9 EgZgAgiel= e opAMAE FAAW =AHE AJd AM
157S-K (o}ikAl k=2 3| AL, o stul=)& o] 83}
Chem., 21: 437-441, 1975)° & =AstAqct. g4, AFEada T4 72 20u09

2
fo
E
2
o
oL
2
w®

i

w0

LY
&,
a
5

£489 3me F BT FTCAA 1087 D ¥, AFRAAE gz 608
ool 54 550 nmel 4 FHEE ZHseArh

EelZednols B BF FREA U@ AA FRES v BFY FE
(300mg/d)E F3tel TR 1Y 4L oA EAE Hhsh o] ;AW Aol gl
utl 31.9%] EfZYAels FF F/HE f¥aych 24w Aol
FelsEE IR 43 30 Wb nAFH|TAN FYA o]

TTLE F2FHAH.
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X H= _ = — oo] "
E:I 6" §}-6 ° EE:I Eq /(‘] ﬂ-o = 32k R
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H
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4) HDL &% &4 9 LDL &% A

g7 o HDL $%e dFgd Z#2etd AM 203-K (o}AbA] k5= 2] 3] A} o
A =)S o]k f-lipoprotein (LDL, VLDL)S &A1 7 ¥ A5 ¢l& HDL
of Fe2EES AU 2ol EAA WHoeR gtk A A 02ms F
Egste] Ao 108 WA ¥, 3000rpmol A 1083 AAlEE skt EeE e,
AlekEela, BFd ZF 0.dmeoll EAAY 3mee Z E9ste] 37Tl 587 WA st
Aol BRAE Q22 39 34 500nmelA §HE=E S5

HDL e 2T F3d=o g AA 359 vl 2Fd F5 (50mg/dl)

o slAuje 25 ¥stel Y LDL &2 us WA oste] ekt
(Friedewald et al., Clin. Chem., 18:499-502).

42, ol mAlE wpel o], ;A MAo|Fo] Aol HF HFFU
HDL o] 27.8% frolH o= A9, IXWAo|2 Z4ad HDL FFe] 4
3 2282 3748 DARACIZANE o88 FANo|ZUT 124% F7}eH
ot
HDLS EF9 EZod ZH2HES W39 AAse 9F& 2=,
HDL9| 3Fo] F7lstdtes AL AF FE2E0 EF Zd2dHES AsAZ =
AdE As on g,

9 42, o Al wpep o] mx R olto]l Ak olte] Hls EF Wl LDL

Fakol 20) Apzkel feld o Fbekelm, nAWA R F7hE LDL Hake] 4FF
22 WS nARH N FAAe N fAF FEOR Fashelrh

_/':
LDL2 LDL EdH ¢ Hdd FHE & Yo dA 2L 933
fFutsle g, LDLo] ZadIdudes AL F ZHU2HEY JFo] FolETYE
A& v
AF2nE B2 JFEL FY2HSL d2H2gdA e §29

ACATE ATz, @5 HDL A& EoliL LDL FX & ¥Fo F
Zd=HE° & R F7ee A
ol % ZHZ2HEY FIE AT AAEZF, —‘;ﬂ—‘i%'i}%, JAZ,
AZANT =5 HANT 5 2 AIAA AFY 4% 2 A5 At

il

ftlo
i)
rle
_E
=}
AL
_>.:,

HJ
e}

[
g
nﬂ
olN
HE
@



AT

£, gt or gAEo drjE s o=l Mgl 5] fleH, #4F AF

o

AEY H7tHo EF EFUX2HE =9 HAE AT 4F EXAEZE AT

AT

4 I

,99,



(mg/dl)

120.0

100.0

80.0

o HDL

60.0

40.0

20.0

0.0
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gt A3l A 9 Phytol ¥2 € AF

1) Phytol9] A %.

7+ A& Z9] phytol?]

)

TMS3} 3 %,

KeX
=

, Phytol

e

)

=7 4200 A

phytol =4

T
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Fhatol

a0 \‘l a2
i - | ol

i B i 2 i f 8
o min ¥ —
B 6
10 47
4 | e
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i & 8 2 H H 8
Y min [Ten ]
]

1
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1 £ 3

719 43. Phytol standard®] %9
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19 44. Standard curve of phytol in GC analysis.
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v}, A3 (Lactuca sativa L.) EF3 Phytol 3 &4

1) 4% ¥%4¥ Phytol 89 £

A A 7H100 g, Blue Smooth), o1& 2 X]vH100 g, Red Smooth-1), 4E"H200 g,
RS-2), 24459 (200 g, Red Rough-1), A& %% (100 g, RR-2) & 7 A5 AA
5 80% MeOH 84500 m/ x 3)Z 2447k, 39 HbESleo] FZ31th dojzl 2zt
FEES AYESeta, 2ol w5995 EtOAc(100 x 2)¢F HoO(100 m) = &l
FE39 . ©]F phytolS FF3h= EtOAc +8S 7 5319, 2 BSE(369 mg),
RSE-1(255 mg), RSE-2(471 mg), RRE-1(531 mg), RRE-2(202 mg)S A4t}

7y B3 o2RE Z+Z BSE(34 mg), RSE-1(31 mg), RSE-2(24 mg), RRE-1(30
mg), RRE-2(27 mg)<S n-hexane-EtOAc=3:1(6 m/)¢] &uj=A o2 SPE (Supelclean
LC-Si SPE 3 ml/ tube)2 dA2l& dt3ivh. 1 A3, BSE(6.2 mg), RSE-1(41 mg),
RSE-2(6.0 mg), RRE-1(12.3 mg), RRE-2(63 mg)& AUtt. °] FolA, GCE 4
3171 f1sted, 27 BSE(1.3 mg), RSE-1(1.2 mg), RSE-2(0.7 mg), RRE-1(3.2 mg),
RRE-2(1.6 mg)s HAstdvh. 4 #8& H543sAA, 3dds =olix TMS3H
{N,0-Bis(tirmethylsilyl)acetamide, 95 %} 100 w/E 7}3F % 60 T2 ovenol A 50&
St WS AIZTE o 7]el CHCI 100 w/ (HPLC grade)& #7Fste] s]4 59l th.

N

’

2) A% EZ Phytol 289 GC &A.

Z} A& BSE(1.3 mg/200 upl), RSE-1(1.2 mg/200 ul), RSE-2(0.7 mg/200 ul),
RRE-1(3.2 mg/200 pl), RRE-2(1.6 mg/200 u) 2458 Z+ 3 u/E F3sle], FID7F A X #H
GC(GC-14B, Shimadzu, Japan)e] F7o Hi, EZFAA FAsATh 88
DB-5(30 m x 0.32 mm ID x 0.25 pm, J&W, Folsom, CA, USA)S Al&3t 1, %7]
E 2EE 200TelA 1027 A3 o, 10C/minY 4sAA HAF=% 320C
5%7F FX3tH Y. &8 ¥ phytole] 42 $3t9, GCHP-6890)¢ 42 % mass
spectormeter (HP 5973, Hewlett-Packed Alto, CA, USA)E Ag3l¢a, BEggo=

>

)

A3 column(HP-5, 30 m x 053 mm ID x 15 pm, USA)o]9je] RE B4 AL
GC =13 Tdsdtt. MSE o] &3t 70 eV oA 3Tt GCE 29 2z
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peak Al&2] FHFZA< oL GC-MSY library (Wikey/NBS)eo| #2418 wigto g 3+

AstATHLE 45. 46 ).

3) GCEAd W& 43 FFHE phytol &F £4.

28 AeAdoriy SAH=ES FAE7] fg A dEtow FFEAE
ACAT A& A o] =& diterpene 3}gE¢1, phytolS 8 B3k v gk A A3
ol A=, AF=HH phytold 0015 %] &= B/4AF bt vk 4F= 2 7%
of whab Ay weke] wE ot g@epxith webs Z Ao Mat Bk mE
phytol®] 3&& EAske], vl &2kt

Z} A& BSE(1.3 mg/200 upl), RSE-1(1.2 mg/200 ul), RSE-2(0.7 mg/200 ul),
RRE-1(3.2 mg/200 ul), RRE-2(1.6 mg/200 phel thsle], 3utE A gsto], 2+ FF 3
= At ZF FdEgS phytole] A=A V&7 2 AAtete] B An FAF 3 uT
Zy Alge 5o & phytole] &S BSE(6.05 pg), RSE-1(4.87 pg), RSE-2(7.42
ng), RRE-1(23.85 pg), RRE-2(2.97 pg)¢t 2ol Yetwch o5 72t A5 100 ¢ 2
phytol &< oatsle] 2 A3 BSEU6.1 mg, 46x10° %), RSE-1(19.3 mg,

w

1.9x10%9%), RSE-2(99.7 mg, 10.0x10 % %), RRE-1(86.9 mg, 8.7x10 % %), RRE-2(10.4

mg, 1.0x107%)< & 4 AUt (& 3).
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" Phytol Standard 1] 22 (BS)
| || / B .I

) — 'J L .,I_.qh- JI_J.t .
] 3 1o o "ﬂ e . N e
y S BHAONRS-1) | | jgnrms-z}
b1 | b / L

-: [] ] 1% axs .:l LD 1% e
1 nal

3 244 A0(RR-1) MR 20 (RR-2)
o i

1 10 & g " 1o L

i

2 45. 7t =% SPE AAg ¥, TMS3he EtOAc %39 GC s
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Phytol Standard
Blue Smeath 3 RIOF
Read Smooth (n -E-'E.-'- 14

Rad Rough =0}

Fed Rough A & &
- . R e
Red Kaugh N el

3 46, FFH TMS3HE EtOAc 3 GC spectrumE9 v
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o\

o

ol

% EtOAC F=3F% GC AA2E 3 435 &3 phytol 3

Supelclean LC-Si SPE
EtOAc fr. (3 mi)

Phytol 3%

Al &
] sample/total  samping / n-hexane-EtOAc (phytol / A &)
(mg/mg) (6 ml)

100 g 34 / 369 1.3 mg/ 6.2 mg 46.2 mg/ 100 g
100 ¢ 31 / 255 1.2 mg/ 41 mg 193 mg / 100 g
200 g 24 / 471 0.7 mg/ 6.0 mg 99.7 mg /100 g
200 g 30 / 531 3.2 mg/ 12.3 mg 78.9 mg /100 g
100 ¢ 27 / 202 1.6 mg/ 6.3 mg 10.4 mg / 100 g

- 108 -



4) 4% ¥4 phytol ¥F 4,

Ao wg o] ¢ M AW, A (A A /A FH) F Mol wE phytole]
Foll ol A, FA v 46.2 mg/100 gol AR 1, A Mo] o7t HXulg} HZH
A, Ao @& phytold] ¥R FF o] YehA &gkt

ol FEo w Aol 1 9 o] Fasw HAwh HXwel 9 o] FIF I
5] phytol &Fd oAM=, HlnF AutyP e FF7F 2 g2 YEg]
t AW, 2 ol dAX &3, AFHAME FXuET 2FAA RGO &
phytol ¥ZF#& B o F Fe W& TR §olFA FUTh

H

FoA 7ol whE Aol ¢ HAwpel HEwel ek AN, FUHAZIF o] FF

oF AMAEY ¥& phytol FFE 2= Aow Uehyta AEwe A9 ot uy
2, 2Ot e EFo] wad EEuT o 7-8 ule] 2L phytol FFL 2= Ao
2 et mebd 29A7ld) & phytol FFE FEIAAE SoldA Fe A
o2 Yy,

Z} EZZ4 phytole] &% 1 AF

1o,
in)
%)
2
=
1o,
rﬂ
o
=
sl
of\
r o

=
99.7 mg/100g2. 2 7} E-& phytol §HFS B, 11 o2 A5H F59,
“AM A Z2m70] 789 mg/100 gl 2 EL phytols HEHS, 1@, AXwp EF< “A
AW’ 7 46.2 mg/100 g& 2 A& & F3bA 9] phytol & UEAT 3 A A
np FEQ A FEAA e AEHH wEY FEQ, “AEEFA7el ZH7F 19.3 mg/100 g
T} 104 mg/100 g2 ¢ Ao 71 & phytol THFS H A}
A 24 A7 AHRE EUE fFete] 2 A, debEQl Vs
WHol 4571 phytols Weol gfalal A= okl weh, Mk o) Zwe] moke

sk, whebd g

utebA, phytol o] 2 AF& A2 2 AEE AN E, 4 FF A
A< phytol AEWHES - £ 4874 22 GC £4 % HPLC BAF 24 W

H 5 - BEAAT I

fu.?L'
pou)
o
f
£
X
™
v
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it 59 ZF3E4, phytold] HF A= ¥y &Y

Olr

1) & & o & phytold I+& £4
AA A B ZHEE phytole EHHoz FZ317] ¢sle] =82 AA

mf= 80% MeOH, 100% MeOH, MeOH-CHCI3 (1:1), CHCI3 4% ]

Fal

W~

olegfle] 3 4. oA Hie viel o] HFAHoR AoF phytole] FHLS 7
mg/100 goll Al 81 mg/100ge. 2 FE&ujo] wel =LA WetE Holx| ot} A ut

=
80% MeOH <F&<foz FE|S w= phytol 9ol F7F o FEFo] BolAX F
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==

4. F=E&E FF2FE F=% phytole] =
- McOH-CHCI3
FE=&0 80% MeOH| MeOH (1) CHCI3
1
phytol & 2
. 76 79 80 81
(mg phytol/100g )
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2) 28 &ujd @& phytold] FF& 4
FEFEAAANFES] MeOH FEES 3 F7]8vjz 2 F5E o, §7]&vjd
stk Bk olyet fr1gu] Fo FRzdo)

o}k Eu] dol® 9 column chromatography = phytols F&] A ¢ w &7 9

£ phytol ¢ #8l&S Aoz

-

FoE oy sta gloemz SRR Fujdole AL Hfetowm glstazt
ST
AbE3 f7]8 ]l 2 n-hexane, n-hexane-EtOAc (3:1), n-hexane-EtOAc (1:1),
n-hexane-EtOAc (1:3), EtOAc 5% AF-&3}3t.
obzfe] #F 5. ol Hi= mle} o] n-hexane W AHE3 AU n-hexane-EtOAc
@B, & AHEES W= oE &fol Hlal phytole] HelEuje] H=rh vhe e
, U8 3% &re] Afols ¢kol 7 &ujell e} Eujdole] &&o] E3ko
U, A2 el a2t 2 Zol7t gtk vt n-hexane-EtOAc (1:3)9} EtOAc <]
7 §-oll = n-hexane-EtOAc (1:1)9] Aol vls] S22 Ho|Ev|AEY ¢ 2
Ao R Fgels et metr g & Wl ZE n-hexane-EtOAc (1:1)E Al&317]12
3t A T}

i
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. Erfgujol] wE phytole] &

n-hexane- |n-hexane-

n-hexane-

o g n-hexane EtOAc |EtOAc(1:3| EtOAc
EtOAc (3:1)

(1:1) )
phytol &=
(mg phytol/100g 47 62 77 78 83
A5)
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3) A3 phytol 28 A9 column chromatographyd] €& &uzx7a &§

FrAAANEE &9 F= 2 &r E3ste] Ao phytol FHriE el tisko]
silica gel column chromatographyE AA|tR S wl, A4d3 &E58&uE stz
3tk o] Wl 12} column chromatography Al CHCI3-MeOH (12:1)2 Al&3}
Re wl, g FEEFo] ¢4 &F5o] U2 Fol phytol o] A &
gxo] Ugtornz FZ I phytold 1xk #eed wi$- HEg &v=z dd
= ATh

22} column chromatography*loll= n-hexane-EtOAc (2:1)2 A}&339S o
A4 A o= phytole] £, A= Ao AckHAh

4) AR Fgd 2710& 083 FFZHY phytole] £, FA
AFEAAAE 1kgS 100% MeOH Ao

H
ob
32
M
ne
2
)
off
Ay
it
o
3
S
S

g) = silica gel column chromatographys Hh

CHCI3-MeOH (12:1)¢} n-hexane-EtOAc (2:1) 31t}

mD¢} n-hexane-EtOAc (1:11) 2 &4 FE3Ad. 4o {7159 AdsHE (44
B

HEHow Fe AAst] Adojzl phytol> 250 mgl = 3|F&o] 656% ° &
Az o) =t vk olygE column chromatography® © 23] 7Fe =313} 7]

el F2 EAFEE e Aden, ARte vl d5E0a, fr1Eve] ARSHE

wekd oA P UMHE fvjFEF 38 2 chromatographyE Al&314
AF BAAZEZHE phytols EF3ed WS T TH2Z FAHJUT.
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AL AEF B S AEvAA EEd 59743 FHEA(phytol)®] in vitro,

in vivo activity test

1) &35 Phytol®] ACATY A &4 =A(in vitro.)

nfo]2 2% oA (microsomal protein)-& ¥ (10mM HEPES 9= F 17.3
mg/ml, pH 7.4) 8, 100mM DTT 0.8ul, 400uM BSA 4, =48 A 5L Y (E:Hn
el Z A} o] = (dimethylsulfoxide)=9:1(v/v)) 4ul, 1.5M 212+ 243 (pH 7.4) 8ul, 100u
M 14C-&# & d-CoA(11.1 MBg/mmol) 5ut % & 152405 7Fste] 30CelA 5&3F
HEEAIZL &, WS 200u & Vheto] &Aook steEe] mbES AAATZIAL, olH =Y
ol Dol el 2o A F4k=90:14:2(Rf=054)¢] A7 &mi& o]&3te] &3 TLCZ /A

wste]l Fel2dHE o 2=H 2= W E=(cholesterol ester band)& 7 ]

o

A5 vlo] Y (scintillation vial)oll €& 3 EX-H €4 4nlg #H7bste] A =

H
RU
i

SAth ACAT 42 49 AN Foz R At WA ZS Alststo]
/E/mg ©A g9 ' glo] ACAT &4 As=s o3 v wskioh

I A3 ACAT A Adze tRT 0% teted £ JA4 4P FF=5
g £ 3 Phytold] ANEE 92.7% LS &3 A ).

2) v 20 A dZFAA &dF &3 (in vivo test)

7h) vheze] Aol 24 B AR A3
uh-§-22(C57BL/6, 559, 3, Hdrto]e®ga)E Uit 13 ARR 15U o)
AbEEtel Ag 71 AR F, Ao, Aol AFEFEH FE3 Phytol

8
9 3% AAS wAWAolzor 7 v suhEld EREUT. 4% Aot AIN-T6
o

©%NE heparin A2® FAIE clgete] Ao ARttt AAF Dol A
8000rpm, 15%7F 94%elste] Pge Beeta 54 47X -20ToA wHshelaL

F ZU 2= &% EgZgAetols ¥ HDL 33 4o AHgstint
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. & FdxHE &F 54

7 Fo F ZUsHE FEFe FEFA2EHE S48 A1 AM 202-K (o}4HA
OFEABAL hEIHIFF)S o] gl &AZ WY (Sale et al, Anal. Biochem.,,

142:347-350, 1984)ll ol&f FAatoivh &4, AlFeaa, BFEH 7 20u9k EAA 9
BAES == 607 ol ¥t

3ne # E3ste] 37ColA 5&7F WA & AlokE

5

!

F Fdsde gFe B FRE 9 gA FREY v EE

)
A Holt A4

1>

2]
ZH2EHE FHFS FFANA FZF Phytole] H7E Aol A X2

I
9
R
o
—t
o
X
>
N
oY
B
2&4
3R
T
AN
01)3
ol
=2
>,

oh. Eg Aol s §% =4

157S-K (opikA| o521 8| A}, i &Hl=r)S o] &ato] F A% W
Chem., 21: 437-441, 1975)°] <] 3}
Fhgd 3mS F £kl 37TolAM 1027 I3 5 Al ofE ey
ol el 3% 550 nmell Al FFEE S8t

EfZgMgels g 25 FHE e AA FH=
(300mg/mDE Fake] T 17 48 oA ZAlE wie} o] AW Aol A4
olrnth 31.9%¢ EyIPAgol=E FF FUtE FIsirh AL A2 Frhd
% ZU2HE &% Phytolo] A718 mA WAool FoA Aol FAF &

h=

ToE AU
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KON < IS (mg/ml)

JX|eA0(F
+ Phytol
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A0 [R DX[ERIO IR XA
+Prytol

9 48, EEgAole & =3
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). HDL &% 5% % LDL &% %
g4 Fo HDL &S o Zy2~ebd AM 203-K (o}AbA| k521 3] A}, o)
A =)S o]3te] f-lipoprotein (LDL, VLDL)S &A1 F AZ9e ¢l HDL
of FUEHES 7] AAde 2o] 44 wHoRr F3rh 83 2]
S Z Egsie] Ao 108 WA 5, 3000rpmel A 10E7F dAEH Y. Eed
i

FEd, AlkERA, EEY 7 0dmlel EAAY 3ms F EFEte] 37TA 5

o
M

g AA FE=e v 2+ k= (50mg/mbet 3] vl
25 wotel 8t LDL 32 o WA oste] 3ttt (Friedewald et al.,
Clin. Chem., 18:499-502).
% 49, ellA EAlE wpe} Zo] ;A A olFe]l FAAeolFe HFH FFU
HDL ¥#o] 31.2% #Fo&Hoz 7
o A FZ3 Phytol& H7I3H
748t HDLS d59 &
, HDL®] 3tefo] F7hstdivte A& AF A4 &% Phytolo]l 8% ZH2HE
AL £ doE AL gn s 19 49 o] =AE npel o] mAH 2] o]
o] A2 elel vl FF Wl LDL #Fe] 2¥] o HgHoz Frshdla,
AgHol2 F7td LDL #%Fo] AFdA FE% PhytolS H7H3 A L4 o]
A AR FH FAG FFEL2 ZAE%T LDLS LDL Ze2H o] Wy
ez d@ Hell HA debe] TUASE fUsmR, LDLo| #A3Ate
A& Phytoldl o3 dF @ 2eHEo] & Uy Fe] ZFolEde S v
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A= (ZF EtOH F£E ¥ EtOAc +8 F5%) ¥ standardE 1mg# wuo
N,O-Bis(trimethylsilyl)acetamide(Aldrich Chemical Company) 100x¢ 7}3F % 60T <]
QB 0% H<t wkg A #HT o 7)o CHCl(HPLC grade) 900yt & H7}ste] &
A4 ANEZ AT

[i-Sitosterols A #st7] ¢l = Z EtOH F=&55 TMS3s% 2, phytole] 4
ZFS 9= EtOAc B89 %55 TMS3ste] A akaldtl. (B-sitosterole] 7%,
EtOAcE #9885 U, & #9do=2% FujE7] wio] A FFs ZA4357] 9
A EtOH FE===Z45E 3FS 733 th W, phytol A5 Wl o] v =

o, £¥& FotolM Bu FFS FAHs] EolstEE, EtOAc w8 EE T3t

TMS3F A171 zZ Alg &9 3u/s #38Fe GC(GC-14B, Shimadzu, Japan)® 4
stAY.  #HZE=7|=  flame ionization detector(FID)E  AFE3F% 3,  columne

DB-5(30m(0.32mm ID(0.25um, J&W, Folsom, CA, USA)E A&3lgct. o8 &x

rir

200CAA 1087 FXA g &o, 10?2/mine = F5AA HF &% 320CNA 587 &+
# &tdth. Injector®t detectord] & %E= BF 320C =2 FA sttt

$%E Fe vhge ¥ 6 9 7 3 2k FHEvle] A w27 F2

Aol A om v

e
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FEE0| EtOH F£&=2| 2 (%) EtOAc 28 22| 2 (%)
20% EtOH 5.58g (1.86%) 38.3mg (0.013%)
65% EtOH 4.83g (1.61%) 260.9mg (0.087%)

100% EtOH

3.529 (1.17%)

792.2mg (0.264%)

X7 FF 2o wE FgeWAFs EH g 24
FE 8 f-sitosterol (%) phytol(%)
20% EtOH | 2.60mg/lg (2.60mg%) Not Detected
65% EtOH |9.33mg/lg (9.33mg%)| 0.03mg/lg (0.029mg%)

100% EtOH

421mg/1g (4.21mg%)

0.06mg/lg (0.060mg%)
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time 21.61%°] %1
¥ %39 retention times Hwste] e FFEUAS ey, AHFaAS Y
(19 50, 51).

[i-Sitosterol®] A @I AL y = 213.78x + 2137932, 3 AEE R2 = 0.999%5= e}
%o, phytole] A9ole y = 241.23x - 24873, R2 = 0.99970]%t}. o] A& F3}

7t FE oA e Astesde] S vudlE A3, 65% EtOHE F&
Sl 2 AFEE S ul, B -sitosterol®] FE o] HYS oL} phytole] FE=Yo] FHU

__'i_
ol &Ml 100% EtOHY S & 4= Attt 23y AAEZ A Ed 5 P E2

ol
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Atk 12 FEF4A 65%T74 H2liter, 22 FZF 4 0liter7t AHE HAow 72t FE25 o
HAE o]l fste] SHAE A F F A w5715 ©] &89 10 Brix ol &
¥l

% Chlorophyll A%< AA3E WA 387 $13t9 10DEW v+
Dextring o838t em &3 F spray dryerE ©]&3to] 1Kgd 1011 FFFE+

Az EEE AR stddch a8 52, oA AAES = 5 9
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o] &3 FF AR 3} in vitro, in vivo

]

2 A EFE FEEAAF 2D EZ-1000
activity test
1) 3 Phytol®] ACATSY A3 A =A(in vitro.)
ntol A& & @ A (microsomal protein)&4(10mM HEPES ¢35 5 173
mg/ml, pH 7.4) 8uf, 100mM DTT 0.8ux0, 400uM BSA 4ul, & AZEN(E: O
Bl Z A} o] = (dimethylsulfoxide)=9:1(v/v)) 4ul, 1.5M <14k <+EH(pH 7.4) 8ul, 100u
M 14C-&# 2 U4-CoA(1l.l MBg/mmol) 5t 3 = 152405 7}ate] 30CelAl 53¢
HEEAIZL §, WERS 200u0 & TRebe] EAeh shREC] whES AAAI7]AL, o H 2
ol Dol el 2ok A F4k=90:14:2(Rf=054) 2] A7 &ri& ol&3te] &3 TLC= WA
L Qo= BRI ZY2HE o 22 WX (cholesterol ester band)E #3354
2% vholL(scintillation viaDel ¥ ¥ EX-H &9 4mS #H7tste] WAls S 54
AT ACAT 248 4% BAMAZ o= RY Ate BAMA RS Altete] J3is
/& /mg A 9= she], ACAT A s gzt vl
7 Ay ACAT 84 Ad=e dET 0% dsted & #Ax Ade A+ F
& AAE 2YE-10009 AM=s 64.9%US SAS AT,
2) wtg-2 A EFAA &F FA (in vivo.)
7h) mhg-2=9] Aol 24 9 Al AF
}$-2(C57BL/6, 553, 47, tidtntol e g 3)5 AWk 113 AR 15U o)
Abgete] AE 7Ie AR F, Aol A oE, Greenchol-1000 3% 3 7F
g nA Aol o ® 7b i subd RStk AF Aole AIN-76 Aol =4S
Fag oto B3 A AFEA AAGES st 4573 AbSEATH
Absrol Bk mhe2aE 1243bEeE AR H HelddH2R viH A7 A%
© 25 H heparin A2l FAZIE o] &stol dels AU AFHI ool A
8,000rpm, 153t f4ldefsted d4& westa 4 A7A 20T Batshglal
Uz E g, EdSgAdel= g HDL 3 S A3k
- 128 -
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W) F 2dzdE 3 54

Y 2HE 244 Ad AM 202-K (o}ahA)

il
(1)1_5
o
rlo
i
il

g4 $9 & FdzH

OFEABAL hEIHIFF)S o] gl &AZ WY (Sale et al, Anal. Biochem.,,

142:347-350, 1984)ell ol&l] Zgatsict @4, AlFEd A, BT 72 2008 T
B

2 60 ofiel

i
il
)
BN

s Z Egtste] 37ColA 5&IF AT 5, AtE

w

2 500 nmel A FFES =4k

= Zy 2

i
ol
o
rlo
=5
FN
2,
o
o
ki
-y
=
o
ml
2
o
o
[
1o,
I
S
=5
M
2,

(300mg/mD) & kol Faivh 19 53 oA EAR vhel 2ol wAW Aole HAHA
ettt 1A% Yol F7E

=

N
N
T
Jo

olRT 365%2 F FH2HE FF F
ZF ZY 2" E gFS Greenchol-10000] H7IE A WHolFoA A2 oL

o "3 10% +F ZA3A

% AF FFE AAEQA  Greenchol-10000] ZH2HE FFE FEFS

AT

f
n2

hass

2~
T
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157S-K (o}ibAl k=2 3| A}, oistul=h) & o] 83l a4 Wy (Biggs et al, Clin.
Chem., 21: 437-441, 1975)°] °olaf FAstdoh. 3, AlFE=D=, TFH 7 20p0st
F4hEd 3ms T EFteto] 37TolA 1027 WA & AFEPAE 22 601
olyiel I 550 nmel A FFEE SAHSA

EfggAgtel= e x5 Fdkol g AA FHE v
(300mg/mDE #stel vk 137l 54, oA ZmAJE wpe} o] mA Hole A4
olRtY 253%° EFSPA o= FF FIE FEsArh A AR Frhd
Z ZY2HE FFS Greenchol-1000 ©] H7tE LA W2 o]l A AFH o]+

3} §AE SEOR FaAN.
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F 54 92 LDL &% 4
% ¢ HDL 32 oA Z# 2~ebAl AM 203-K (o}2bA]| oFF 23] A} o
HDL

ol
5o
rir

Sl a)S o]&3te] fi-lipoprotein (LDL, VLDL)E HAA 7l & AlZolo
o] FH2EHES AV AAdet Zo] a4 WHow Pt I3 A 0.2
S Z Egtsle] Ao 108 WA % 3000rpmel A 1087 94 Egstgt. £y

, Eo ZF 0dmeell EAaAlY 3ms Z EFste]l 37ColA 5E

O:

B ASta AleF £ER3E xR dto] 34 500nmelA FF=E 57438kt HDL
FFe BTN FAE U AA FHE vl ZFEY F% (50mg/mD)et 34wl
T 28 wotel 7dch LDL %2 o WA oste] ekt (Friedewald et
al., Clin. Chem., 18:499-502).

1% 550 oA mAlEl mkep o], mAMFAo|Fo] Aol HF FFU
HDL #%Fo] 223% FHoZE ZaHULN, nAHAo|2 ZH4d HDL %o
Greenchol-1000& H7}3 Aol HE 2318 Aol 58% 7}
3ttt HDLS dFo] BHadt Z¥ 2 &

HDL®] st#Fo]l Z71etdth= 212 Greenchol-10000] 5 ZH2HES A3AZ

F Ate A& guth 29 55 o ZAlE npe} o] ;AW A o]Fo] A3
ool H3 FF Wl LDL o] 2u) o] F FJHoz Frtetdla, uA Loz
%7t9 LDL #%°] Greenchol-1000& 713 Aol A4 elT
FAE FFEo2 74T LDLS LDL Zd xS0 Hygd ez dy 9o
AA getEo]l FuMAsE felmz LDLo] #AsdtE AL 5 ZusHE9
ol ETh= RS ofn| gt

il

KeN
=

wate] AASE q¥e suw,

)

2ol

N
i
tlo

¢
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4% 9 NeAes) G594 24 79 2 A2V AF AY

7h AFe dEH s E29 £ - 383 54 13
AFE MeOHZ FE314 o] FEES 49 w2t EtOAc, n-BuOH ¥ H,0Z
ol F=5AT 3719 &8 F EtOAcEZ oA ACAT AEAo] A Au(H
8). EtOAcH 8)o] tjate] 84S =
5t 71 =2 248 vEd S3HE 12 0015%9] &2 T2, A

shetsE 18 A oo 54, W% 085, &84 203C 55 7Ix Aoz &

A&7} silica gel Column chromatography & HF

Y THALEDY 2B

3321 'H-NMR(400ME CDCly)dl Al triplet-quartet®] olefine methine(#5.40)
I} doublete® =% oxygenated allyl methylene(#4.14)12] 12 triplet®] allyl
methylene(i1.99)7} singlet methyl(fi1.66) signale] I At} &3k 0.84~0.88ppmol
A 4719 doublet methyl signale] TEHQAh ybell TAF g GoA v

shgHE

s

methine?} methylene signal®] #=H oz E u AW ASTRE 72
2 FAY F AAJHTH 56).

PC-NMR(100Mz, CDClel A& 2% 20709 signale] #3E 1o, olefine
quaternary(f. 59.34)3 mAFG oA 5709 methyl(h. 22.69, 22.59, 19.72, 19.68,
16.13), 9719 methylene ® 3709 methine & Asignale] #=HTh oS Fgs] =

o] S}FELS w©AF2070] o] n g diterpene 3HEEZ ATE ATH(1Y 57).

o] skt AF2HER dolHEs £ gt vluwd 23} phytol® TFx2H

sttt E 58).
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3 8. ACAT inhibition activity of fractions obtained from the Lactuca sativa L.

Fractions*

Inhibition rate(%)

EOACc fr.

n-BuOH fr.

H0  fr.

724

32.1

124

Fractions*

CCE-1 CCE-2 CCE-3 CCE-4 CCE-5

CCE-6 CCE-7 CCE-8

Inhibition rate(%) 55.4 82.1 384 321 547 521 566

Fractions* CCE-2-1 CCE-2-2 CCE-2-3 CCE-2-4 CCE-2-5 CCE-2-6 CCE-2-7 CCE-2-8 CCE-2-9 CCE-2-10 CCE-2-11

Inhibition rate(%)

708  56.1 565 916 572 468 394 386 354 349 31.5

Fractions* CCE-2-4-1 CCE-2-4-2 CCE-2-4-3 CCE-2-4-4 CCE-2-45 CCE-2-4-6 Ginsenoside Ro**

Inhibition rate(%)

45.2 93.5 134 512 32.3 435 89.2

*100ug of each fraction was treted.

*%50ug was treted.
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a9 57, AFERE 2y 35321 Y"C-NMR ~2#EY
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o A3 71FH A in vitro, in vivo AIZAHE nEHF AErAATF

2]

BEFEEY d A S S k] Hd FHEE dEdE 34 99
A HEFE FFE=7F 1L0AET} HES 45 FE=9 v55 243 F, 20, 60, 100T
ANA 7 &He] FHEE AV e FA5t i &% EE 9] ALbE F
g AF fFdle] dewAst 24 A bEA w3 AYPS sdlov, H4ES s 2
Ay Feds 48 2tE 8 A =ZphytoDS] Hdl FFE7F 212 nmF-
ol Al YEbU o] o= &ufel] ok 7Hd o] w9 A3 UV-Visible A
o] FHAE FAHol EVtssle] o2 WHS Ebe 23} gas chromatography® & ©]
43}o] phytol®] 3#S =A3lo] 7}s3le] gas chromatographyH < o] &3to] & <F

FEFEes 4 AderdAM Ad@ ¥, 4 AEE N,O-bis(trimethylsilyl)
acetamide & ©]-&3}9] trimethylation 3+ %, GaschromatographyZ ©]-&3}] phytol
slekS =43k} phytole] ##E 93k gaschromatography 8% 1S 743 7]
=olH ZF Rk 200CoA Al&ste] 5% §, &9 10 TH F7Fste] 320TCT7HA] &
= 0 ARE Bt ey o] w, injector =%+ 360C, detector &%+ 360T
a8]3 flow ratee= 0.8 ml/min, split ratio= 76:1 ©]%t}.  gas chromatographe=
Shimadzu(Japan)® GC-14B model©] % 11, detectori= flame ionization detector 1.2
M A8F columne DB-5 fused silica capillary colummn (30 m * 0.25 mm 1.D., 20
pum film; JMW Scientific, USA)$Ith.  internal standard 2+ [i-sitosterol(Sigma,

USA)S AH&-3Fit

7 emolAq 24A7E A2l F, 60TolAde] LEAL wolM AF FEBE AW
Aol A Qg Ao W AL T 5 Am, o WaE 2wr} Hopxld

=
X
rlr
&
A\
3
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M
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=
—
o
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(@
=2
X
s
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&3t phytol®] & FAste] Adst

20,000 lux®o] W& FAF 3 & AFFEE A 4 44 A fAbg A9
= uetio] oF 24X 37 A] 518 Ao mig dojom, 2443t o] ¥ == phytol
o] A&HA Fhrh(2¥ 60 ~61)

220,000 lux)ell o)gh FFEE S phytole] @FWst= o= XA
AzpolmnZ o] A4S v o]ty #13l phytol £F S Sigma(USA)elA 93k
phytol®] B <t Adel dis) A3 stttk (¥ 62)

9 ZAH20,000 Lux, 72A17H) 9] W& phytol®] W3S GC-MS detectors AF-&3}o]
Ak (29 63) FH2l A9l phytol> 2702 E2l¥ peakz #ZHAE d©), F
ZALS, 22 peak 7} #F FHY L ol dgk EAS 3FH (29 64,65,66) phytol
S 72h FeF 20,000 luxel ZAFsIS wioll, phytole] C1¢] oxymethylene® A7)l
A protono] WolA A, Aol o]Fo] 9f ¥} o] HWolwEA, AEE Hls A
o7 oAARAY. 28I} EAo| Cl~C4rtolo] conjugated olefines FAdste] %7
o AT FHE o] F= For AAN

447221 phytole] &A= [M]T 296914 H,07F ol [M-H0l 278,
[M-H:0-CHs]" 263% 2] fragmentatione ®.o]A| %k AF3l¥ phytold] Z4-$ EA%
[M]" 29501 A1 ®ojxl [M-H:O] 278% WERA] 81, [M-CHsOH | 263%°] vt= i}
Ebykth. &3 phytololl A =LA YER Y, Base peak 7141 CH37F & base peak
87 Uetues Aox #FHIA ole @AY EAelA e o]l oA
fragmentation®] W3} 742 Aoz o AX

whgb A "o oajA A7kt HE 313k upel o] phytol¥ phytol isomere 7

ZAE A zEEFe wlsiA sl aA HAacshe wrd, 2o AAHA = BAE
2057 WEtu= AbstE @ E 9] phytol HlElH o2 Srtete ddS 2S5
Tk, Aol HaryE phytolo] Hell ]3] AbstEo] SAAE Z H
ste = Rom oAA, meo] FEF Ay JAEAE YEd Ao

=
oo 4FFERS QR enl F AEHY 5L FYA0R mes 2 W, yEF
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252 {20,000 lux)ol| CHEH &-5-E2 32| phytol Alfielzt

Ohr 1hr ohr 24hr 48hr 72hr
AR Khour)
a9 6l AFFEEC 20,000 luxe] S A & AFFEE U9 phytol W
3}
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- 146 -




-y
"
I ‘
phytial
| Fivtal sheardand
L3 | 4
|I piinl isomer
n, ‘ |
— l'l‘-\___ Do / "'I b
L 3 i B i 0
w
EERE
B 70,000 Lus
12 hoixs
nedilivesd Pl
. piylol isomer .\, phrvtol
iz — l_ — & — _i - 0 -

a9 63. ¥(20,000 Lux, 72~ 7Hel w2 phytole] GC-MS spectrum ™ 3}t
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19 64. phytole] EIMS spectrum
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Phytol®l| 20,000 Lux, 72 h ZA} ¥, ¢)’3=]+= oxidized phytol9] 13

a9 66. F32AH20,000 Lux, 72A17F) 59| phytol®] o
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g A5 FTH9AGEDY HEHYF HHYF model Tl <

A AE ANAE AT

7}ak

= AE g A

dEZA I AAR

ofe ol

&t 7)ol =

o 7+

@A) (malto

Njo

spray drying

)e] g% zpo]& oldte] IF

p=2
[¢)

dextrin, glucose, xylitol

spray drying

)61—
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=
=

HEA o= B 7] (grinder)
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Fo] tablet FEIZ 71F 3
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lactose, glucose 52 11 A|e} Na-stearate

¥} tablet FE & 7Heetdvh.(2d 70)
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vl FEHALEZDY T3P AE wE JFERE AT

}F522 Pk A2 @Aol 23% well-being barel Az

EZ I/HE FARER 31 FF2F9 HHE FX3= well-being bargE AZ
st7] flste] @ml, dAw g, 3 &5, 1Y 55 ARESte tdd vl xvtEs g
2 7ko] 943 HH = 7FFo] 7bE

=
2 727" BEE ALEEe] well-being barZ Al

2g]2 Granola barE A Z3}7] st LEHS o] &3 Granola
bare] YAIFE S&35Fe] o7 W AR Fo 7 A v& dAgE A

e B9 Fustgh olwAl stol Qojr AANE ol ] FFFEEL W
=

3) well-being bare®] 713 % ZHA}
QEHS FABRE 3} granola bar?t well-being bar, 18] i A
7}ale)l AE 71 5A48S 43He well-being bare]l B35 AALS &3 o] AT}
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diuretic, digestive tract, circulatory system, sedative, respiratory tract, female
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