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Our results demonstrate that lobaric acid, lobarin and lobastin significantly attenuated
TNF-a - induced expression of VCAM-1 in vascular smooth muscle cells. However, extracts
from bi-polar biological resources had no significant effect on the inhibiton of lipid
accumulation and adipocyte differentiation in 3T3-L1 cells.

Taken together, the present data indicate that extracts from bi-polar biological resources
such as lobaric acid, lobarin and lobastin have anti-atherosclerotic effect. These new finding

might provide a new therapeutic strategy for treating pathological diseases.
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(1) Lobaric acid
(2) Lobarin
(3) Lobastin

g AT

MOVAS-1 : C57B6, arota, smooth muscle; immortalized with SV40
3T3-1.1 : mouse embryonic fibroblasdt, adipose like cell line

oh. Ao}

Agarose (SeaKem LE) : Biowhittaker Molecular Applications, USA
Ammonium persulfate : Sigma, Chemical Co., USA

Bovine serum : GibcoBRL, USA

Dexamethasone : Sigma, Chemical Co., USA

Dithiolthreitol (DTT) : Sigma, Chemical Co., USA
Dimethylsulfoxide (DMSQO) : Sigma, Chemical Co., USA

DMEM (Dulbeco’s Modified Eagle’s Medium) : Lonza, USA

100 bp DNA ladder marker : Solgent, Korea

d-PBS : Invitrogen, USA



EDTA : Sigma, Chemical Co., USA

Fetal Bovine Serum (FBS) : Lonza, USA

G148 : A.G. Scientific, Inc, USA

RPMI medium 1640 : Gibco, USA

Hybond-ECL membrane : Amersham pharmacia biotech., UK
Isobutylmethylxanthine (IBMX) : Sigma, Chemical Co., USA
Isopropanol : Sigma, Chemical Co., USA

Insulin : Sigma, Chemical Co., USA

Kodak scientific imaging film : Kodak, USA

MTT : Sigma, St Louis, MO, USA

N,N,N’ N’ -tetramethylenediamine (TEMED) : Sigma, Chemical Co., USA
NP-40 : Sigma, Chemical Co., USA

Penicillin/streptomycin : Lonza, USA

Protein assay kit : Bio—Rad Laboratories, Inc., USA

Retinoic acid : Sigma, Chemical Co., USA

Skim milk : BD, USA

Sodium dodecylsulfate (SDS) : Sigma, Chemical Co., USA
Trypsin-EDTA : Invitrogen, USA

Tween-20 : Sigma, Chemical Co., USA

Westzol Western Blotting Detection Reagent : INTRON, KOREA

2. 7171

Autoclave : Tuttnauer Co., Israel

Clean bench : Vision Sci. Co., Korea

Microcentrifuge : Sigma Laboratory Centrifuges, Germany
Microplate reader : Molecular device, USA

UV-Visible Spectrophotometer : SHIMADZU, JAPAN
Xcell I'™ Blot module : NOVEX, USA



7F. AlEa

MOVAS-12 10% FBS, 1% penicillin-streptomycin (10,000 U pen/mL, 10,000 pg strep/mL), 200
ug/ml G4182 33l DMEM ®iA|(Lonza, USA)o| 37C, 5% CO. ZAS A njdaAct
3T3L1<2 10% Bovine serum, 1% penicillin—streptomycin (10,000 U pen/mL, 10,000 g strep/mL)<
¥3ate= DMEM ¥4 (Lonza, USA)ell 37C, 5% CO. Z7& frAshH et Alxe Al E)
%3 (microplate %= petridish)oll AXE 73 F  12A17F o4 COx AE wjg7lel A kA7

chFE Aol ol g3t

o

. Al AFEE (Cell viability)

MOVAS-1 AX¥, 3T3-L1 Al XZ 96-well plated] Ztz} welld 3x10° AM¥EZ et thok
g Ay zdom AXE wIdd Fod Ax AEES FAS7] A8 MTT Cmg/nb)E 25
b A7FEE 5% 2ol A AA TS wj et At s ls AlAS L 150 o] DMSOE 7}al
= I

3

%

Ol

formazan< &34l 71 ¥ microplate readerE ©]-£3}¢] 540nmolA I E=E

A

AEES vlaE Y
o FamAdo 22 9 AF3 Western blot analysis

A ZE 60 mm culture dish®} 100mm culture dish ©l plate®d 1x10° ~ 2x10° A2 & B3
stal ket A xdo® MEE wFstAan. wYd AXE 3gste] d-PBSE o]&ste] AlFH
slal Al EZ A lysis buffer (20 mM Hepes pH 7.0, 2mM EGTA, ImM EDTA, 1% Triton
X-100, 10% glycerol, 150mM NaCl, 20mM B-glycerophosphate, 5 ng/ml leupeptin, 0.1 TIU/ml
aprotinin) 50~100 w¢ ¥ I AES = Fo) icedl 30~607F WA T Fo ¥ (4T,
13000 rpm, 10&)3le] 5 A4S #H3l protein assay kit (BioRad, USA)E ©]&3slo] wajze] kg
2 23l o o).

Aol o] 8F 20~50 pgol GHEE AGYF F=S SDS-PAGE gelol A7 ds

o

Hybond-ECL nitrocellulose membrane 2. % overnight transferst&th g} A o] 274 %# membrane=
1IN 7E Fot Ab2oA 5% skim milk in TBST (Tris Buffered Saline with Tween; 25 mM Tris,
140 mM NaCl, 3 mM KCl, 0.05% Tween-20, pH 8.0)2 blocking buffer2 wEo] g3 &
primary Ab in blocking bufferE 14|37t &eF Ao HE3FAL S 4T A 124 7Fo] A A g
st el TBSTZ 63] A3 & HRP-conjugated secondary Ab in blocking buffer& 1A]- A

=
offt
3



2o Helstgdel. TBSTZ 63] A2 ol detection reagent (ECL)E 7}3F & Kodak scientific
imaging filmell =&A1A Ztzhe] g ddS 21389l

2}. Adhesion molecule &#

MOVAS 1 A¥E At & 1 -4x10* cells/well?] 52 3]1435l0] 96 well plated] 23
shar v Fst k. 124]7F viSF & =8 AE el =28 UdS R A & 2A% F
t st wiFE AEe] FSHEe AASAL dPBSE AIHE F TNF-a (10 ng/mhE
A sttt 8417 Foll ELISA assaye ©|&3dte] Alx fFWolA dd¥= AxFIAEAES
SR AZ g FT5HE AAS d PBSE 2W Al#H e & blocking buffer (1% FBS
in d-PBS) 200ul& 2o A<olA 30% non- specific binding*]Z1t}. Washing buffer (0.05%
Tween 20 in d-PBS)& 33] A& 3l3 primary antibody (ICAM-1(R&D)e VCAM-1 (R&D))
& blocking bufferell 1:5000.% s]41&te] 100 wA H7bste] Adeelr 24 3HgF WA skl th
1 % washing buffer® 53] |23} alkline phosphatase-conjugated goat anti-rat
secondary antibody= blocking bufferell 1:10008] & 2]4]dle] 100 pt® Z7}ske] AFo A 14
7 BFx] % washing buffer2 73] A&t Peroxidase substrate® 100 pl H7lske] =33
Al 71ar 308 S<oF A wj k3l vl microplate readerE ©] &3] 650nmol A FHEE T

St

5

A
ol

vl RT-PCR# Quantitative Real-Time PCR

RT-PCR (Reverse transcription-polymerase chain reaction)& ©]-&3F] VCAM-12] mRNA %
AT ATt FE9 total RNAE RevertAidTM H Minus first strand ¢cDNA syuthesis kit
(Fermentas, USA)E ©|&3}o] mRNA 2dAIFS 4390 WA reverse transcription step$l
total RNAE cDNAZR T=+= #AHoZ 53 total RNAE 2~5 ugd oligo dT primer 1 w4,
DEPC-treated water® ¥ olA] total 10 w7} = A HE F 65TANA 58 &k vEEAI7l & 4Tl A
2w WA sl eE. of 7o bxreaction buffer (final 1x), 10mM dNTP Mixture 2 pf, RNase
inhibitor (20 units/xl) 1 pf, M-MuLV Reverse Transcriptase (200 units/pl) 1 pl & H7F3F 59
42°C A 60, 70TColA] 5E7F vH-&A1 71 ol A/ ¥ cDNA mixture 1 & PCR ®H-&-ol AF&-3}9
ot VCAM-1 #dE& 2137l 98 PCRES 98t 1 ute] DNA® PCR mixture (ANTP Mixture
(final 300 uM), 10xEF taq buffer (final 1x), EF taq polymerase (final 2.5 units/100 ), PCR



primer, DW)E &&3}o] & 25 o] w848 25~303% w53l PCR cycle® ¥Hg3}&c) o w)
Z4zke] RT PCROIA &3 RANZF AMSEASS sty #18e] house keeping geneSl
GAPDHE A5t g7 PCRe A &del3 o)

-

a8 gl o]

o

7 2 A

AZZ 100mm culture dishol plate®d 2x10° AXZ EFlo] 24A7HE< ks A 7] T cheksl
Al zHAoE AXE wYsdn. & FEEE 23] A8 AXEE d-PBSE AFHII cell
pelletel]l buffer A (10 mM HEPES pH 7.9, 1.5mM MgCly, 10mM KCI, ImM DTT, 1mM PMSF,
0.196 NP-40)& 200p0 ¥ iceedl A 10 &< WA st AxTE Fset. 1 F A=
(1L500x g, 4T, 1088kl Asds FHsh Axde AFsArh Pelleto] 2000¢] buffer A’
(Buffer A without NP-40)& %1 dEste] thr] A4l (1,500 g, 4T, 102) stich oA &
S48 AASL 50 ue] buffer C (20mM HEPES pH 7.9, 02M NaCl, 1.5mM MgCl,, 0.2mM
EDTA, 25% Glycerol, ImM PMSF)Z Y1 Hog¥y 3 dwmAds 3537 95te] 408 Eot
icedll WABIHlom H 108 THHoE A

(14000rpm, 4, 102)8k 8 gzlo] ¥3rd 4508 23l

Ab AlERES X9 Oil red O 94 @ A3 A

3T3-L1 AIEE 1x10° cells/welld] %2 31X A 6 well plated] 253 F wldatich. w 2
A ARV 0% AR AFsas W, wWAE EstE wA(DMEM, 10% FBS, 1uM
Dexamethasone, 0.5mM IBMX, 5Spg/mé= ¥} <= 5, Lobaric acid, Lobarin, Lobasting s&X=¥ =2 A
2lg F, 37C, 5% COx AstelM 2 A3t wigesivt. 1 &, E3k44 w4 (DMEM, 10% FBS, 5
ug/ml Insulin)®@ LA 8} Lobaric acid, Lobarin, Lobasting sX®¥ 2 A2sdct 1 & 29 7H4
o= #3t FAAIS ARE wASEA 99 F¢ FUHH o= v ekt
Lobaric acid, Lobarin, Lobastin®] 3T3L1 M %2 #38& JA|s=A 5= FSlsls] 9ate] A
AFHE FafolA] FFHEE F9AEE BolFoz JAANIE Ol redO S4HE o] &3t
HA v kSl Aol wAE AlAS, 39% paraformaldehydeE 1ml/well® Fo] 5E7F 220 A
NEE 1A} paraformaldehydeE A AT 2mle] M2 4% paraformaldehydeE ¥ o]FA
t}. 49 paraformaldehyde™ A3} 60% isopropanols ©]&3ke] 33) washingdt &, ZF wello] <+
A3 v w7bA AAsEeh 2 3 2 wello] Oil red-O working solution(0.5% Oil Red-O in
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Figure 1. The effect of Lobaric acid on the cell viability in MOVAS-1 cells.
MOVAS-1 cells were treated with indicated concentrations of Lobaric acid for 24 hr.

Viability was determined by MTT assay.
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Figure 2. The effect of lobaric acid on VCAM-1 protein expression in MOVAS-1
cells. Cells were pre-treated for 2 hr with indicated concentrations of lobaric acid and
then were stimulated by TNF-a (10 ng/ml) for 8 hr. The expression of VCAM-1 on cell

surface was determined with ELISA.
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Figure 3. The effect of Lobaric acid on VCAM 1 protein expression in MOVAS-1
cells. Cells were pre treated for 2 hr with indicated concentrations of lobaric acid and
then were stimulated by TNF-a (10 ng/m¢) for 8 hr. Total cell lysates were subjected to

SDS-PAGE and immunoblotted with antibodies for VCAM-1 and B-actin, respectively.
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Figure 4. TNF a induced vascular cell adhesion molecule expression was inhibited
by Lobaric acid. Expression of VCAM-1. The data are expressed as a percentage of
TNF-a-induced adhesion molecule expression. Levels of the mRNA for adhesion molecules
were determined by real time-PCR. GAPDH served as a housekeeping gene. The results
illustrated are from a single experiment, and are representative of three separate
experiments. Expression of VCAM-1 mRNA is in arbitrary units, and data are normalized
to respective amount of GAPDH mRNA. Data are expressed as the mean £ S E.M of three
experiments. * Significantly different from TNF-a-stimulated cells not treated with lobaric

acid. (xp<0.05)
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Figure 5. Inhibition of TNF-a-induced activation of NF-xB and IxBa degradation by

lobaric acid. NE, nuclear extracts; CE, cytoplasmic extracts. (A) VSMCs (MOVAS-1)



were transfected with a pGL3-NF-kB-Luc repogRTer plasmid and pCMV -B-gal, pretreated
with various concentrations of lobaric acid for 2 h, and stimulated with TNF-a-for 4 h.
The results are mean + S.EM of 3 experiments. *p < 0.05, significantly different from the
group treated with TNF-a-induced MOVAS-lells. (B) and (C) were pre-incubated with or
without various concentrations of lobaric acid for 2 h, and then treated with TNF-a for 4
h. The whole cell lysates of MOVAS were analyzed by Western blot with anti-IkBa
antibody. Lamin A and B-actin were used as loading controls for nuclear and cytosolic
protein fractions, respectively. The results illustrated are from a single experiment, and are

representative of two or three separate experiments.
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Figure 6. Effect of lobaric acid on MAP kinases in TNF-a-stimulated smooth
muscle cells. VSMCs were pretreated with the indicated concentration of lobaric acid for

2 h and then incubated with TNF-a for 15 min. The whole cell lysates were analyzed by

Western blot analysis. A typical result from three independent experiments is shown.
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Figure 7. Inhibition of TNF a induced expression of TNF-a receptor 1 by lobaric
acid. VSMCs were pretreated with the indicated concentration of lobaric acid for Zh and
then incubated with TNF-a for 4 hours. The cytoplasmic cell was analyzed by Western
blot analysis. The results are mean = S.E.M of 3 experiments. *p < 0.0D, significantly

different from the group treated with TNF-a-induced VSMCs cells.
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Figure 8. The effect of Lobastin on the cell viability in MOVAS-1 cells. MOVAS-1
cells were treated with indicated concentrations of Lobastin for 24 hr. Viability was

determined by MTT assay.
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Figure 9. The effect of lobastin on VCAM-1 protein expression in MOVAS-1 cells.
Cells were pre-treated for 2 hr with indicated concentrations of lobastin and then were
stimulated by TNF-a (10 ng/m¢) for 8 hr. The expression of VCAM-1 on cell surface was
determined with ELISA.
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Figure 10. The effect of Lobastin on VCAM-1 protein expression in MOVAS-1 cells. Cells
were pre-treated for 2 hr with indicated concentrations of lobastin and then were stimulated by
TNF-a (10 ng/m¢) for 8 hr. Total cell lysates were subjected to SDS-PAGE and immunoblotted
with antibodies for VCAM-1 and B-actin, respectively.
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Figure 11. Lobastin inhibits TNF-a-enhanced expression of VCAM-1 protein and mRNA.

The data are expressed as a percentage of TNF-a-stimulated adhesion molecule expression. The
mRNA level of VCAM-1 was determined by gRT-PCR. GAPDH served as a housekeeping gene.
The results illustrated are from a single experiment, as a representative of three separate
experiments. The intensity of the bands was quantitated by densitometry. The levels of VCAM-1
expression are in arbitrary units, and data are normalized to respective amount of GAPDH mRNA.
Data are expressed as the mean £ S.EM of 3 experiments. * Significantly different from TNF-a
-stimulated cells not treated with lobastin (P<0.05).
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Figure 12. Effects of lobastin on NF-kB activation and IxBa degradation in TNF-a
—stimulated VSMCs. NE, nuclear extracts; CE, cytoplasmic extracts. (A) MOVAS-1 cells were
transfected with a pGL3-NFxB-Luc repogRTer plasmid and pCMV-B-gal, pretreated with various
concentrations of lobastin for 2 h, and then induced with TNF-a (10 ng/mlL) for 4 h. (B)
MOVAS-1 cells were preincubated with or without various concentrations of lobastin for 2 h and
then treated with TNF-a (10 ng/mL) for 4 h. Cytoplasmic and nuclear levels of NF-kB p65 were
detected by Western blotting to analyze the translocation of NF-xB. a-Tubulin and Lamin A were
used as loading controls for cytosolic and nuclear protein fractions, respectively. (C) MOVAS-1
cells were pre-incubated with or without lobastin (10 ug/mL) for 2 h, and then induced with TNF-
a (10 ng/mL) for indicated times. IkBa degradation was analyzed by Western blot with anti-IxBa
antibody. The B-actin protein level was considered as an internal control. The results illustrated are

from a single experiment, as a representative of three separate experiments.
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Figure 13. Effect of lobastin on the activation of MAP kinases and expression in TNF-a
—stimulated VSMCs. MOVAS-1 cells were pre-treated with the indicated concentrations of
lobastin for 2 h and then incubated with TNF-a (10 ng/mL) for 15 min. The whole cell lysates

were analyzed by Western blot. The relative intensities were expressed as the ratio of
phospho-MAPK to total MAPK. A typical result from three independent experiments is shown.
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Figure 14. Effect of lobastin on the activation of TNFR1 expression in TNF-a-stimulated
VSMCs. MOVAS-1 cells were pretreated with or without indicated concentrations of lobastin for 2
h and then treated with TNF-a (10 ng/mL) for 4 h. The expression of TNFRI was detected by
Western blot with anti-TNFR1 antibody. The B-actin protein level was considered as an internal

control. Typical result from three independent experiments is shown. All of Immunoblot band
intensities were measured by scanning densitometry (n=3).
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