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Hodbgol] ARG AbHE 912 2005 69 aleloidtal FEAoA Auigk AS ARESHITH. LDLS a1y
ity oAl Aol A A NS P4 (111,000 rpm, 1AIZF 518)31e] LDLS AATE. HepG2 Al
= 3= MEFL3 (Korean Cell Line Bank, KCLB) o ZHE| H-oFuto} AL8-3}9t}.

AAld 1. A% AF (essential oil) AZHH T gas chromatography-mass_spectrometry (GC-MS)ol 2]3%t
AAz Ao F4

4 (essential oi

432 (SDE, simultaneous steam distillat on/extractlon) o7 FZE3A & Az

AAANE 100 goll 7T 4 LE g $ A7) WE 9ol Az ¢ A% FE3U. 58 HEL el e o
HZ (diethyl ether)E& AFESIQUTE. FE3 3 Na,S0,2 o] &35t &u] U =2S& 943 AASIY L, rotary
evaporator® 7¢t E&3lo] HEHoT AL HES BEIgon, o5 ASE GC-MSE BEAEg T AFEE NS
¢} GC= 42 Quatto GC/MS/MS (Macromass, Manchester, UK)®} Agilent 6890 N (Agilent Technologies, CA,
USA)oliar, GC #4 ZA-L& capillary column (50 m length x 0.25 mm I.d. x 0.2 um film thickness, AT-
1701, Alltech, PA, USA)S AH&ate] 1 plL 2% AFE 2 22 FU30I0. 22 255 400 27]e%
oA ®E 3CH 120CT7HA, 1 th52 % 5CH 200C7HA &eh7hA AR, dFS o574 7IAR AL
3G, SHUE Sae B3 1 L2 AASA Y. Injector®t detector &%+ ZHZ; 280C<9F 240C . 214

bR o REe Ausel Adx A FEE AT AR e Az

=

% A9 Total ion chromatogramst: MassLyn x 4.0 (MassLynx 4.0 SCN 474, Micromass, Manchester, UK)Z
4351941, o] AFEL Viley mass spectral database®} BWlm3le] FA 33T
I A3, AHzx do AR AES 4007 AEHA Fa3t A AF EZ22 linalool (82.5%),

fenchylalcohol (9.1%), bicyclogermacrene (3.7%), menthen—2,3—diol (2.7%) 13l eugenol (2.0%) o]z}
Ae WA (% 1.

[¥ 1] gas chromatography-mass spectrometryS ©]-&3to] 2dx Afo AR &4
Peak number Compound | Peak area (%)
Monoterpene hydrocarbons

1 Sabinene i
2 B-Pinene t
Limonene t
4 Phellandrene t
Oxygenated monoterpenes
5 2,3-Dehydro-1,8-cineole t
6 Carvacrol t
7 Epoxylinalool t
8 a-Terpineol t
9 Linalool 82.52
10 Borneol t
11 Citronellal t
12 Myrtenol t
13 Terpinene—4-ol t
14 (2)-Carveol t
15 Menthen-2,3-diol 2.66
16 Neral t
17 Anethole t
18 Geranial t
19 Citronellyl acetate t
20 Geranylacetate t
21 Damascenone t
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22 Eugenol 1.97
23 Dihydrocarveol t
24 Neroloxide t
Sesquiterpene hydrocarbons
25 Bicyclogermacrene 3.73
26 Caryophyl lene t
27 Germacrene-D t
28 Farnesene t
29 y “Elemene t
30 Cadinene t
Carbonyl! compounds
31 Nonanal t
32 (Z)-Jasmone t
33 B -Tonone t
Alcohols
34 Benzylalcohol t
35 Fenchylalcohol 9.12
36 Chavicol t
Other
37 Dodecane t
38 Iso-geranol t
39 Bourbonene t
40 1-Dodecen-3-yne t
Total area of identified peaks (%) 98.02

“t: Trace amount, less than 0.05% of the total peak area.

AAld 2. AZF v B AlEA g

roF AlEFQ HepG2e 3= A|EF 23 (Korean Cell Line Bank, KCLB)S ZH-E] o Hlol A3}, 9]
A3+ Dulbecco's Modified Eagle Medium (DMEM) (Join Bio-Innovation, Korea) ®iA|el]l 10% W] &A3} $-Efjo}
d2 (Join Bio-Innovation, Korea), 1% YA H-~EHEDLo]Al &M (100 x)E H7}ste] 37C L 5% o] A3}
B 204 v gFEigltt. S SRS AEE D7) A8t 175 FEkaAdA AXEE s, 2 ~ 39l
FHAA WA S 80% wASH T, 83 AskS wl trypsin-EDTA (ethylene diamine tetraacetic acid) &< (1
S AbgEle] BEE TS wol Wl B A% wAd AESE 1 x 10 cells/mL® ZA4dF] 6-well Falcon
HjeFRtel] 2 mLA ST e AETE 80% HAE AAASs W Hol @A FAAE HIleHA Fe
DMEMo 4% A 0, 0.005, 0.01, 0.025, 0.05, 0.1 &3 0.2 mg/mLE H2ld F 2427+ H<t
wjeFstdt). o]9} o] wjkw® M X RT-PCR (reverse transcriptase polymerase chain reaction)E $13F A
22 AF8skgla, Western blot #4& fslAE 22 27X Az A/ 0, 0.025, 0.05, 0.1 28 0.2
mg/mLE Zt7+ A€ a3ict.

AAld 3. AEWS] RNA FZ

HepG2 A¥+= wjA]ZS A A% & TRIzol Reagent (Invitrogen)Z 1 mL & ZF 8 wellol]l Wi mslo g ofg]
H O EgAIA YA EZZEE RNA FF Al5E QAT vk k2 5wzt ARl A 1 nl ¢ TRIzol
€9 0.2l FREFXES WA 1620 A Eoo] & F A2l 2 ~ 333 1 WAz 4T 153
7 AAEY (12,000 X g)atd 7Hd 91590 RNA, S3H5<] DNA, 18|31 71 ofgfgel duld Fo= 3
th. DNAZ} Sd=A oAl =AE=HA 9 o & FEE #31 F ofo)AZeddETS 0.5 nLy

= al
1027 WhS-A17A RNAS HAAZAY. 1 5 A A 5 <
75% DEPC-ethanolS 1 mL & 93 @ ¥ EZ5o0] & & thA] 4T A 587 9A%E (12,000 X g)atgrt. <o
Al TS HEa A2oA IAHES =9t} 0.1% DEPC =
4% 995.0 mLell RNA 5 L2 ¥ 3|4 F 260 nme}t 280 nmoll A FFEE SAIATE. RNAQ] FEE 260

_7_
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mol| A1l FFEgE X 40 pg/ml X (FAuF)2 ARSI, 260 nm €F 280 nme] H]7} 1.6013Y W &=54%k
RNAZ}L B oS dAES 2 3ssdct.

AXd 4. SHPuFEYetol= Zoln (Oligonucleotide primers)
£9

Q17 LDL 4+8-Al, HMG-CoA ¥ &4, 2 18s rRNA, 183l wp-$-~ LDL &4, HMG-CoA 3+
B-actin® FEH|QElol= EE& F 20 YEehd upe} 7).

[% 2] ¥ @ol] Ab8" PR Zetolm o] M

Gene Primer Sequence
Human
LDL receptor Forward CAATGTCTCACCAAGCTCTG
Reverse TCTGTCTCGAGGGGTAGCTG
HMG-CoA reductase Forward TACCATGTC AGGGGTACGTC
Reverse CAAGCCTAGAGACATAATCATC
18s rRNA Forward CGGCTACCACATCCAAGGAA
Reverse GCTGGAATTACCGCGGCTGC
Mouse
LDL receptor Forward ACTCAGGCAGCAGGAACGAG
Reverse GTCATTTTCACAGTCTACCT
HMG-CoA reductase Forward GTTCTTTCCGTGCTGTGTTCTGGA
Reverse CTGATATCTTTAGTGCAGAGTGTGGCAC
B-actin Forward TGCTGTCCCTGTATGCCTCT
Reverse AGGTCTTTACGGATGTCAACG

a .
Primers are shown 5—> 3.

A A 5. cDNA A

B 9ol First-stand cDNAZ AAF3}7] 913}e] PowerScript Reverse Transcriptase (Clontech)E ©]-&3}3it}.
=, WA oligo(dT)s primer (Promega, USA)$} Random hexamers (Promega, USA)E &4 4ol 1 nulL PR &

Ho| Wi FZ3 RNA (2 pg)9 RNase-free ZHFE HE 297l 11 pl7t 52 230k, 70 CTollA 108
Zot e F =A] S WAAAT. 5 X first-strand €5 4 ulL, dNTP mix (10 mM each) 2 ulL, DIT
(100 mM) 2 plL # Powerscrlpt Reverse Transcriptase 1 ulLE 713 & yslog ZFuF MYy, o1 & 42
TolA 904 70 CollA 1583 RESAI T,

A A4 6. PCR

b Az wde dobry] 918kl PRE At 2F F1A BEE dotrr] 9ate] PRE A A8
AtF. 1U Tag DNA polymerase (iNtRON Biotechnology, Inc. Korea), 10 mM dNTP 2 pL, 10xPCR Buffer
(iNtRON Biotechnology, Inc. Korea) 2 pl,  Forward Primer (15 uM)%} Reverse Primer (15 uM)E ztz+
0.25 pulL, =579 14.25 pL 283 Aol A3 first-strand cDNA (DNA templet) 1 pLS PCR tubeo] ¥
S ZF AQt}l. Human LDL F=8A¢F HMG-CoA SHdahE ZEES 95Tl A 587t pre-denaturer]Z] %, 95T
A 30%7F, 62ColA 30%7F, 72TColA 30%37F 22} 299F 26 cycles AAEFS HEH oz 72CoA S5EZF
extension ¥F-S 3} t}d. Human 18s rRNA+E 32?}%% 5(30ﬂ}ﬂ 1083 pre—denaturefﬂiﬂ 3 95CAA
30%7F, 60ColA 30%3F, 72ColA 30%3F 10 cycles AAFF L, HFEH o2 72T 587t extension HHe
S 3. Mouse LDL receptors £35S 94 C°ﬂ A —Er{ pre— denature/\]ﬂ B 04T 30%%F, 42°TColA]
30%%F, 72ColA 30%%F 30 cycles AA&SA HEHoR 72(3°ﬂ*1 587F extension HFHS-S 39T, Mouse
IMG-CoA reductase= &&= 94(3°ﬂ}ﬂ 4-r7P pre-denatureA]Zl &, 94Co|A 30%3%F, 57CAA 30%3F, 72T
ol A 30%7F 29 cycles AAERAIL, FHFEXHOE 72Tl 537t extension ¥HES 3FATF.  Mouse B-actine
ZEES 94T 4827 pre—denaturefﬂ‘l B 94TCoA 30%%F, 50CelA 30x%%F, 72CoA 30x7F 23
cycles AAstG 1, HAZHoxm 72To|A 587F extension WS 3t9itl. PCR AHEE 0.002% ethidium
bromide”} % 71%¥l 1.2% agarose gelol 80 VoA 30%7F #7955 3 & zpejAFoz fAAx @d HJL s o}

i FU

_8_
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<60>

<61>

<62>

<63>

Bt 2 W= FEE SigmaGel (Jandel Scientific) AXEgofo] oJdf £4] AP, WY EFE=EZH
HepG2+= 18s rRNAS 18]31 A3 (Mouse):= B-actine AM&3}Stt.

1 AT, A7+ ZHAIE HepG2el 0, 0.005, 0.01, 0.025, 0.05, 0.1, °]t} 0.2 mg/nl AHx HAHES
127135 ¢ A 2lakS w DL 483 2 MMG-CoA Y AAC] mRNA 28 4=FS RT-P(RE Lolr gl (&= 1A).
Az AR Age $e sEoAE A B Wit S vXA Fdrt. 1y, LDL 7812 mRNA T
] 0.05, 0.1, 183 0.2 mg/mL 2FAZx A4 Aol o8 =718kt (= 1A). W2, HIG-CoA Y
A9 nRNA HEE dASA ZaEdt. 0.2 mg/ml AFHAZ FF A2]7F DL 84 mRNA o] wX= g
S AT vwd A 63% F7FAZ AL, HMG-CoA FParE 37% ZAAZT (= 1A).

AA 9 7. Western blot #4

27t 2447 A x AFES A 8% HepG2E lysis buffer (10 mM Tris-HCl pH 7.4, 0.1 M EDTA, 10 mM
NaCl, 0.5% Triton X-100, protease inhibitor Cocktail)Z o]&3}o] 4T &aHA T QAR (14,000
rpm, 10 min, 4C)ste] wiAS Avt. A = on] U1 9l albuming EFEHOE 3FA
Bradford ¥ (1976)°2 AU, dZF DMAGBO0 ug)? B-mercaptoethanolE XEF3F sample
buffer (50 pL B-mercaptoethanol per 950 uL sample buffer)E 1:22 Zg3t & 38 FoF #AT. 1 o
& Bio-Rad mini-gel systemE ©]-&3}o SDS-PAGE ¥, 1& % 3y Coomassie Brilliant Blue G-250
(Bio-Rad Laboratories, 1993)& <A< 3931 ©E 3J} e nitrocellulose membrane (0.45 pum,
Schleicher&Schuell BioScience PROTAN nitrocellulose transfer membrane) o2 ¥H¥lZS Holatith, H]So]
ol @l (nonspecific protein) A% ¥EL& 0.1% Tween 209} 5% BA|E-FZ i3k PBSO| 1A]7HE¢H W3
Ao 2ZM blockings 3l 3L, nitricellulose Bhell Hold dwido EX Ao} wk-g-3}e] western blot=
ARSI TE. W2 enhanced chemiluminiscent (ECL) method& ©]-8&3te] x-ray &l 3%}

Western blot®A] A¥}= RT-PCRA] 2+ Ao} FAFSTE, =, 0.025, 0.05, 23l 0.1 mg/mL 24
Z AF A 93] LDL &4 @ do] A A F7FeFalar, ®EA HMG-CoA ¥ ask 72 dAsHA T
3ad (= 1B).
o

8. A% F2o] A% @ Aol

AeE FAAFol 1519 g9l 658 C57BL/6) AHAE L gIEnto] o 25 E 9]
b #7e] A&7l T W (randomized complete block design)oll &8 3+
Faboll 3-4 whE]¥ o] AF A3t AFFTIZE E9F B2 ArEo] AHAAIIH, wY
T FoEdth. Al 2% (20 £ 2° 0) 2 FE (50 £ 100 HHxHoew
T2 A3y, 2% (Plantago asiatica) S1E. ©|2F WAl 2FE<Ql B ARFE 12X P50
ol 7] YA dRkAolT (1, n=6), As%E A% A A7 Folo 1 (PAEO 1: 0.

0
=
/PH2/, n=6) B aEE AR R At Folt 2 (PAEO 20 0.15 mg AFH R AR/,

= eopdHE A AGAEHoR

(serum)< AHE 8] SA AFESEAY -20° Col B#AsIGIH. mpx]d

PBSE A& §F SA] AL s F -80° Col tha A8 93|

AAld 10, 84 & 7+ B4

7 ZA (0.1 )& 10 mLE chloroform:methanol (2:1, v/v) €Ho g (AL =3} N3l A A7
%_

5 100 pl 3z} ZFFE o =AHL A8EZ dF. 7+ (liver)™ A (serum)
T AW kite o] &3l a4 vAHoR ZH%,

TU=HE 2 XA

L FEY AAE AF (PAEO 1: 0.03 mg/mH¢2=/)E 1540 25 B¢ 4 F &3k
2B). 28y € FY2vHE =FL 25 F A ZAEAT (-17%; 24). 37 %, 1 8% Fd

-
SHEY AT e o] a2l vlaste] Z47h 29%, 46%7hA] AASHAl HAaskivk (= 2A, 2B). AL
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:rL
Hlarste] @A aetglont 259 35 A HH= FARAYE ¥ FAAE AT Redd (= 2B). 9
F FAzEHE sEF 7R 2% diEdd) vlaste]l dAs] dgton, 35w fARRE AEE Bel FAn
®20). FEASHE B SEAY sR7F k] AdE: ARE 3Fed FARE W A 210 R 20% ga
Shlth (&= 24, 2B). 4 & FEd2HE B S4AY vRe = A, 3Bk 2. F FAsHE sRe 4
A sEs AsE Adx Foli PAR0 1 Aol s dnbdolwty} nlaste] fo4 ZpelE UehlA] kA
WharEE AP Z QR Fow PAEO 2 A]wtE dnkdoliat waste] @A S| Wtk (= 34, 3B).

AA o 12. w2 7+ ) LDL receptor, HMG-CoA reductase, B-actin FRA 93 ¥4 9 DL receptor,
HMG-CoA reductase THild Wg RA

-80° Coll R¥d 7+& Adlo] AAALE FoWA dls=A] 2 AHolA dAH FHAste] A TRIzolE o
43} (homogenization) 3FATh [0.01 g2 A]E% 1 mL TRIzol Reagent (Invitrogen)]. =L TS In vitro%t
FAI YYPOR RTF PRE HA4 23S B4

TGO ZZAL lysis buffer (10 mM Tris-HCl pH 7.4, 0.1 M EDTA, 10 mM NaCl, 0.5% Triton X-100, protease
inhibitor Cocktail)E #H7}st & wuld e B4 93] 723} (homogenization)dtth. A2 (14,000
rpm, 10 min, 4° O)% & wMAS AAI [n vitrot L3t MHOZ western blotS AA S, LS

enhanced chemiluminiscent (ECL) methodZ ©]-&3}o] x-ray ZEol 733271},

Bg 2A2AE FE A, nEEe] AR AR THFA o8 @A BAHY) Gl B dgel e
Az AHE 3T B P4 Fold npyao e HEele] TelsH BN BUE f04 BAS T
ARz AHE TH FA vhol LIL FEA aRNA 34 B@ FFo] tET vk Hs A4 Eeda

4) i

T %

, A Tt (PAEO 1o als® Folar (PAEO 2)e &) o #okvh (& 4). 28vh LDL &4 v
A FFe AL B okF ZUMEg o) A §o3 Aol HoFX ,

Cod L4 nRWAT Bl $EE Az A Fof & dhzwel ds) A48 Bassinh (£ 4, 5). WG-Cod
FAdas ArE A FoAl 41%, aEE FolA] 46% FAaSST (2 4). EWE FE2 A AERE AR
A 11974 A AB] 72259 (= 5).

FAAZ

SAEML F 2w el Students (—testE o]&3la, v 1F e o
analysis of variance)& ¢ ¥ P < 0.05¢ w Tukey testoll <J3ste] 7} gt F24
Hie A+ EEAA (lean + SD)E HERAATH

e =] FEAHEA (one-way
< AAsY. 234

g 73

ol Awet v} o], & we] wEW FFV] FHHUE o8t 42 FH o|AUitEY Adx Fie &
sbsl 9l ZHY2EE A ZHgo] o] gl V|Aste FTHMASE dWstAY A sdke dd EE F
T e A ooF A 9 A 7IeA &4 ALE A ol&E F ds Ao e

=e9 ged 47

T 12 QIxEe] TRAMIE HepG2el AHdx Af A7t FelzeE A dodstes a4 HMG-CoA ZHdai (3-
hyroxy-3-methylglutaryl-CoA reductase) % LDLE dFol|A FFto& o]5A]7]:= LDL &4 (LDL-receptor)<]
mRNA @H& o] w X 98 (1A)3 LDL 4=8-3] L HMG-CoA FUE A9 dd Ido vz 93 (1B)S ek

% 2+ C57BL/6] wl9-2=o Adx AfF AT Fo47F 83 FFd2HE (total cholesterol)(2A) 2 FAAXY
Xel

Lhehdl el

C57BL/6] whg-2ol 2% A A+ Fol7h 3 F2dl=HE (30 2elar SAAE(BB) &&= vA

& vhehd ol

% 4% C57BL/6J mb-g-2=o =}d
S YEld e zolt),

% 5% (57BL/6] w920 Adx A AT

o

=3
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R

%

otk

o7} LDL-+84 2 HMG-CoA S &
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