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Our results evaluated that extracts from bi—polar biological resources including lobaric acid
had significant effect on inhibition of inflammation mediators in mouse macrophage cells,
RAW 264.7 cells. In addition, extracts from bi-polar biological resources were investigated
for their in vitro immunomodulatory properties. Our data indicate that Lobaric acid alternated
the production of nitric oxide (NO) and PGE2 and release of pro-inflammatory cytokines
such as TNF-a, IL-6, IL-1B and IL-18 in Raw 264.7 macrophage cells. We also found that
lobaric acid significantly attenuated LPS -induced expression of MAPK and NF kB in
macrophage cells. in addition, NLRP3 inflammasomes were suppressed by lobaric acid in
LPS-induced RAW 264.7 cells.

Taken together, the present data indicate that components and extracts from polar
biological resources have anti-inflammatory effect, anti-cancer effect, anti-obesity and
anti-atherosclerosis These new finding might provide a new therapeutic strategy for treating

pathological diseases.
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A & kB E A<l Lobaric acid, Lobarin, Lobastin® W<

re

+od

oq %Ntﬂoﬂ}ﬂl—-‘: A
At BEZAEANA AZFZEZD AA, AGAFAEZAA AW

AE Ao A FH3 in vitro AU HE o] &

Ol

o

7} AR
(1) Lobaric acid

(@) Bel FAYR Fd FEE
. AR

Raw264.7 . murine macrophage cell
o}, Aok

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

=

Z£

12 ol

o} A

i

12



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 II' Blot module : NOVEX, USA

2. 238
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RAW 264.7 10% FBS, 1% penicillin-streptomycin (10,000 U pen/mL, 10,000 pg strep/mlL.)
o] &3d DMEM (Dulbeco’s Modified Eagle’s Medium)®j #| ol A ®j sl o 37C, 5%
CO2 z71E A8t Axe AESEA (microplate = petridish)oll Al 22 £33

12A17F o] CO2 A2 v ef7]ol A Qb Zl 5 Thekgh Aol o] g&k it
Y. Al AEE (Cell viability)

RAW 2647 AIEE 96-well plateoll ZHZF welld 4x105 A2 &2 EFstn kst A 4o
2 AEE wded Fol AE AEES FAHY] AdA MTT Cmg/mh)E 25 ul HA7He F
5% Z31olA 241 7Hg e vl kst dth A ols AASL 150 po] DMSOE 7}éte] formazan
& 43|77 § microplate readerE ©]&3to] 540nmolA FHEE FAHdl] AX YFES

H] 2L &} v,

1}. NO (nitric oxide) A4 =3

Ao A AMEFQ RAW 264.75 1x106 cells/well
AZE7F F-2d A #Rlsta d-PBSE Al HE 5 F=d e fd 228 vdT v=2 A
g8tttk 2077 o wieFe & Wik sl T NO AAs%=E Ding (1998)2] Wxiol
et ZASEATH 100 w Fs s FHAtd 96 well plateo] &2 F ZF7Fe] wellol 100 0]

Griess Al ¢S 7}8lo] Microplate reader® 540 nmolA 3 E=E AU NOFE+=

rLl[o
r—{m
_oL
s
T
=
18
=
_PJ'
—?ﬂ
k1
&
=)
8
)

NaNO2& AR&ste] 2Ads 5 FHo2HEH AL AT Griess A2k S =< 0.1%
naphthylethyl- enediamine dihydrochloride, 2} 5% H3PO4-& <ol =91 1% sulfanilamideE &

FH EFE AOE YA WEO] g

o Famdel de] @ AFI Western blot analysis

AEE 60 mm culture dish®} 100mm culture dish ©l| plate®d 1x106 ~ 2x106 A|X& &+
st theke Agxdom AXE wigeldrt wide AXEE 358t d-PBSE o] &8t Al
Asta MEHAE 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 pf Y1 I HEES = 3 jceo] 30~60&7F WAs =& &



of A& (4T, 13000 rpm, 10:)3t A5 NS FH3 protein assay kit (BioRad, USA)E
o] gafo] vl k& A wFstt.

Ao o]&dd 20~50 pge dWAS HIGd FEel SDS-PAGE geld #7] dsdd ¥
Hybond ECL nitrocellulose membrane®. & overnight transferst@tt ©w@jizdo] HAX
membrane< 1A &< oA 5% skim milk in TBST (Tris Buffered Saline with
Tween; 25 mM Tris, 140 mM NaCl, 3 mM KCI, 0.05% Tween 20, pH 8.0)& blocking
buffer® WEo] g gk & primary Ab in blocking bufferE 1A]7F &b Ao A A g sl AL}
S ATAA 1247t A3ttt TBST=Z 63] A2 & HRP-conjugated secondary Ab
in blocking bufferE 1A7F B9t Ab2olA A st TBSTE 63 A% 3o detection
reagent (ECL)Z 7}3 & Kodak scientific imaging filmeoll =3 A1 A Ztzte] g4 vl S

SR A=
Z}. Total RNA®S ¥ 9 AZF
RAW 264.7 AMXE 60 mm culture dish ° plate™d 2x105 A X & EFs13 ksl Az
r
[6)

sto] Al A s}
I Trizol reagent (Invitrogen, USA) 05 mlS 7}8}e] culture dish vl H=7F Albd

Aoz MEE W MU ALEHEH F50S AAGT d-PBSE o

7FA] pipetting3Fil e-tubeol] & AT 58 ¢ o & HAEZ inversiondt ol chloroformS

200 W& 7Felal 156% < EE5AFALE A 108 A= Wx$ F 11600rpm, 158 &9t

AT AAEY . AEAs 2L e tubed %371 F isoprophanols A&z Fukow

7}&} 3 inversiond & Abol| A 158 W23 1 11600rpm, 158 < 4TC YAEF 9. A

SHE MYaLl pelleto] 93] AxHA ¥ AFEjolA 20~40 w0 DEPCZF Aeld dvt 33

Z5o galA AL olw] FZ% total RNAY UV spectrophotometerE ©]-&&o] 1 pg/ml
=

BAsta, -70Co| Wes B sk
v} Quantitative Real-Time PCR

RT-PCR (Reverse transcription—polymerase chain reaction)S ©]-&3}2] cytokines?]
mRNA Hd @S ZA3A F5F total RNAE RevertAidTM H Minus first strand cDNA
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Figure 1. The effect of Lobaric acid on the inhibition of nitrite production in
macrophages. Raw264.7 cells were pre-treated with various doses (0.01-100 pg/ml) of
Lobaric acid for 2 hrs, further incubated with medium alone or were treated with LPS 1 n

g/ml for 24hrs. The culture supernatants were collected and nitrite levels was measured
using Griess reagent.
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Figure 2. Effect of lobaric acid on p—ERK, p—JNK and p—P38 in LPS-induced RAW
2647 cells. RAW 2647 cells were pre-treated with the indicated concentration of lobaric
acid for 2 h and then incubated with LPS (1 ug/ml) for 20 min. The whole cell lysates
were analyzed by Western blot. A typical result from three independent experiments is
shown.
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Figure 3. Effect of lobaric acid on LPS-induced activation and translocation of NF-
kB in RAW 2647 cells. RAW 2647 cells were pre-treated with the indicated
concentration of lobaric acid for 2 h and then incubated with LPS (1 png/ml) for 4 h. The
whole cell lysates were analyzed by Western blot
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Figure 4. Effect of lobaric acid on the production, expression and mRNA levels of
TNF-a, IL-6, IL-1B and IL-18 in LPS-induced RAW 264.7 cells. RAW 264.7 cells
were pretreated with lobaric acid for 2 h proior to stimulation of LPS (1 pg/mL) for 24 h.
(A) The protein levels of TNF-a, IL-6, IL-18, and IL-18 were measured by Western blot
assay. (B) The mRNA expression of TNF-a, IL-6, IL-1B, and IL-18 was determined by
RT-PCR.
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Figure 5. Effect of lobaric aicd on the NLRP3 expression in LPS-induced Raw 264.7
cells. Cells were pretreated with indicated concentration of lobaric aicd for 2 h, followed by
treatment with LPS(lig/ml) for 8 h. Cell lysates were prepared, and the level of NLRP3

was etermined by Western blot analysis.
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Figure 1. The Effect of lichen extracts on the Nitrite production in macrophages.
Raw 264.7 cells were pre-treated with indicated concentrations of lichen extracts for 2 hrs
and then incubated with LPS (1pg/ml) for 24 hrs. Culture supernatants were collected and
the levels of Nitrite were obtained by the Griess method. Results are the means + S.E. of
representative of three independent experiments. Cell viabilitys were measured by MTT
assay. Results are the means + S.E. of representative of three independent experiments.
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