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Anti-inflammatory Effects on 80% Ethanol Extract and Ethyl Acetate
Fraction of Acrosorium yendoi Y amada in Murine Macrophage RAW
264.7 Cells

Chang-Sik KOT, Woo-Cheol Hyunf, Ji-hyun Kim, Yeong-Jong Ko, Sang Mok Song, Mi-Hee Ko,
Jong-Chul Lee, Chang-Sook Kim and Weon-Jong Yoon*
Biodiversity Research Institute, Jeju TECHNOPARK, Seogwipo-si 63608, Korea

Abstract - This study describes a preliminary evaluation of the anti-inflammatory activity of Acrosorium yendoi Yamada
extracts. 4. yendoi Yamada was extracted using 80% ethanol and then fractionated sequentially with n-hexane, ethyl acetate
and butanol. To screen for anti-inflammatory agents effectively, we first examined the inhibitory effect of 80% EtOH
extract and solvent fractions of 4. yendoi Yamada on the production of pro-inflammatory factors and cytokines stimulated
with lipopolysaccharide. In addition, we examined the inhibitory effect of 80% EtOH extract and solvent fractions of 4.
yendoi Yamada on pro-inflammatory mediators (NO, iNOS, PGE,, and COX-2) in RAW 264.7 cells. In the sequential
fractions of n-hexane and EtOAc inhibited the NO and PGE, production and the protein level of iNOS and COX-2, and
protein expression of pro-inflammatory cytokines (TNF-a, and IL-6). These results suggest that 4. yendoi Yamada may
have significant effects on inflammatory factors and may be provided as possible anti-inflammatory therapeutic seaweed.
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HEHESo] LofubH ofe] 71| 5 w7l QA= o] thEol A=

oW olut Alate] Ao Qs &4k 249 o o] 2 Qlsto] 55, WY, SR 7E U 75 A 59 o]
o3t A 22 0] w4 Bkgole), A% W A9 7, U TH(Park et al., 2007). THAAEQ} e ASA LSS
3JehA = BRA 2R £AF SO0 R HE QIS BT ¢ nitric oxide (NO), prostagladin Es; (PGEy), tumor necrosis
3 dofub= 1344 WY Hhgol Ak, G5 Whg-o] 2tE=sfAH factor—a (TNF-a), 121l interleukin—6 (IL-6)5 A% "7l
THADRS, FobEls WY, WA, 71 G, o Ak SR8 Bu)dtth(Lazarov et al,, 2000), TNF—a W IL-62} 7
o= rathe Ylo] o dSHeS 2EY 4 Qe o < FSHANNAES I S/d9te] AlEQutel EAjsk=
SAS] S Thefet v Aghe o B A &stk=d| v 5 Lipopolysaccaride (LPS)ol| &J3}] & =™, LPS= RAW 264.7
cell?} ZH2- thAA|E Em T3 (monocyte) o A F5HH7H ¢
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Murine Macrophage RAW 2647 A|3Eo|A 12539 (Acrosorium yendoi Yamada) @] 253} ofdoAH|0|E Hal & thet 3td= avt

L. phospholipase A29] &A]J 0 & Q3| arachidonic acid’}
prostagladin © & HHl= 2P 9 NO FATA o= o]oj =]
FItHKim et al., 2004), YHHA]Q1 NOS| P42 HHHE|okE 5
o|AY TS AAAN = F83 4TS ST Weis et al,
1996) H5/JEellA iNOSO]| &J8f) A E NO= EaFaHd, F
Y GRS S5l A5E A= A= U A
9JtHRyu et al., 2003, Mu et al., 2001). COX= COX—1, COX—2
o} o] £ FF70] o] ahE EAeln M2 OhE FHRR R
ATk, COX-1:2 QA W2 3 frA|ef ol 2ol
6§8}11 COX—2+= LPS -+ interleukin—1 (IL-1) 9] A=+ &
3 s, W H COX-2+= AZNA| PGE-E A4t
A &2 0] HEHES-S- ¢ © 71t Dubois et al,, 1998; Lee et al,
2003; Smith et al, 1996),

At 'de) APk sllxfr HiEhlat 7] o] ohek -
wjof glom Aol it F5slet A g d-s0] slaFe
Sat, A5t e ol 2 B4 S 7RIkl B g Qi
(Gonzalez Del val et al., 2001). +2-52-59](Acrosorium yendoi
Yamada)2 %A E-5(Rhodophyta), H|tHEE(Ceramiales),
12} (Delesseriaceae) o] <51, 1930 Yamadao]] Jaj
A W E I THLee, 2008).
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A, RN FAF S A A=A B8R 9
o -5 2Rlst] ffal] 7154 Bl aLak /ol whet Ak
o2 g £33 &8 53 AARsIGiTh olgA Ak Al
=5 LPSE A= RAW 264, <73 i
QIAIQ1 NOS} PGE, 2] A/ A At U o5 38l iNOSet
COX-2 Thill] Wl o] A5 SelskSint, &3t d54
cytokineQl TNF—a % 1L-62] A4 oA aak5 AFsIGITh
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AFERAR 2 AFA] T2 e Sleoll A 20134 39
250l sl THE F2EE U =T B EEHD
K-192)& &5 o183 Fee AR 5, AlRE =4
T TR w7 2 Bafsto] vlAE et gk - 4 Cof HakshA
FEE ARE ARSI,

gL =& 9 E£3& AF

A BIAIEH230 g) AlEE 80% oflehE2 o851 4
ol A 24417t 50 33] METH e, 11 5 4SS B4t
e FEk oekE 5220 g)= AUtk 12]aL 80%
ke 322 2.2 H23] Feto] 5 400 nlo] A=A
& p-hexane (400 ml X 3), ethyl acetate (400 ml X 3),
buthanol (400 ml X 3)& $=x}2] 0 & E.3] Ul k=235lo] 7}7}9)
HIES 3H S & =4 AX30] n—heaxane, ethyl acetate
4 buthanol 12|11 ZAFEE A%} 7 BEE-2 s &=
L3A1A 0.2 um membrane filter (Advantec MFS Inc, USA)Z
Aletal At a5 9 RYE2 AT e 2 HES
thpd AtA 20 CoA] BstHA] &2 d-tof ATt
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American Type Culture Collection (ATCC, Rockville, MD,
USA) 0 2 2 E] AF|(murine) THAA|EZZQ] RAW 264, 72 <)
5}0q, 10% fetal bovine serum (FBS), penicillin (100 units/ml),
9 streptomycin (100 g/ml)S A7}5}10] Dulbeccos Modified
Eagles Medium (DMEM; GIBCO Inc,)ol|A B35ttt ol&
N2 37CollA] 95% air, 5% CO,7 K5 57| 211 5} 25} Al
(subconfluence) | A] v &FaF3] ow, 3utc} Ay uljefst Tt

Nitric oxide (NO) assay

RAW 264.7 A2 10% FBS7} 21715] DMEM 2|2 o]2-5}
0] 1,5 X 10° cells/ml 2 2 A3} & 24 well plateo]] HE5}L, Al
Ao o] A&} LPS (1 ug/ml)E FAlol A 2]sto] 24A17F ufjoks}
Atk AAE NOQJ 92 Griess A|2H1% (w/v) sulfanilamide,
0.1% (w/v) naphylethylenediamine in 2.5% (v/v) phosphoric
acid]Z o]-§-sfo] A|szujFel] Fof| EAch= NO, o] FEH= =
it AlzHf ) 452 100 nle} Griess A|F 100 S 23t
3}o] 96 well platesof|A] 104 59FHFS-A|7] 3 540 nmof|A] &
FEE 24319t A E NOQ| %R sodium nitrite (NaNOy)
£ standard2 B|w3}T}

N 254 H7HLDH assay)

RAW 264.7 M| 3(1.5 < 10” cells/ml)S DMEM Hjx|of| A A] ]|
o] K29} LPS (1 /)& 4] #2]alo] 2441k vy 5 3 vl
& HiAIE €of 3,000 rpmoflA] 527 Y s3I}, LDH
(lactate dehydrogenase) assay+=non—radioactive cytotoxicity
assay kit (Promega)& 0]-&5}0] 24301, 96 well plated]
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A Elate] A2 uje ui=] 50 nle} reconstituted substrate
mixE 50 W5 Far, A2oA 302 WA $- 50 ul€] stop

solutione Y- & microplate reader (Bio—TEK Instruments
Inc., Vermont, WI, USA)E ARE-3}o] 490 nmoj|A] S4 =& =
goreleh, - Almatel thet Bt S8 2 Fokgled, of
ZHLDH control, 1:5000)2] 4= Zk} v uste] A=A

& letsic

Prostaglandin E; (PGE;) A4 A &% H7}
RAW 264.7 A|3E DMEM 2| & 0]85}0] 1.5 X 10° cells/nl

2 ZATHZ 24 well plate of] FE3}aL, 5% CO.3-27]0)| 4] 18

AZE A ek shiTE, o] % viX|E A ASKAL Ao Az}
LPS (1 ng/ml) S A et =2 BiAE A 2lsto] 7wt
Y 2200A wfgsIGlTh 24417 & PGEE 57517 Slel
i< iR S @422 (12,000 rpm, 3 min)dto] 4F5oe A
Qlth PGE,9] 242 PGE ELISA kit (R&D Systems Inc.,
Minneapolis, MN, USA)E o]-&5}o] Ags}% o standard
o thet EE=TA19) "Gk 0,99 o]A4folqich,

iNOSY! COX—2 W& A &% H7Hwestern—blotting)
HfjoFo] Bt A|ZE 424 3}o] 2~33] phosphate buffered
saline (PBS)Z A& 3t & A3 83 W1 [50 mM Tris—HCl
(pH 7.5), 150 mM NaCl, 1% Nonidet P—40, 2 mM EDTA, 1 mM
EGTA, 1 mM NaVO3, 10 mM NaF, 1 mM dithiothreitol, 1 mM
phenyl methyl sulfonyl fluoride, 25 1&/ml aprotinin, 25 £g/ml

leupeptin] & A 7}5}0] 30571 4 Col| A L3471 T 4, 15,000
rpmOf|A] 1557 A4 Eejste] Alxzat 7 53 AlAS

=
A == bovine serum albumin (BSA)S ¥EZ3}5}
Bio—Rad Protein Assay KitS ARE-51o] AeFs}eict He)
2] 90~30 £gS 8~12% mini gel SDS-PAGER 14 E2]5

o3, o]& PVDF (polyvinylidene difluoride) membrane (BIO—RAD,
Richmond, CA, USA)9]| 200 mA=Z 2A|7F %<t transfers}ich,
1231 membrane®] blocking2 5% skim milk”7} $+-G-% TTBS
(0.1% Tween 20 + TBS) Z-Moj| A Ao 4| 24|17t F2t A A5}
%t INOSS] W S HES] 913 YA 2+ anti-mouse
iNOS (Calbiochem, La Jolla, CA, USA)S COX—29] 2H& okS
AESH7] Yot 34| 2= anti—mouse COX—2 (BD Biosciences
Pharmingen, San Jose, CA, USA)E TTBS -2-2Hoj|A] 1:1000L.
2 5)Afsto] ROl A HAIR) 5 TS 38 AHSIIEE
22} 3}A| == HRP (horse radish peroxidase) 7} 23+ anti—

rbl
Lol @

mouse IgG (Amersham Pharmacia Biotech, Little Chalfont,
UK)E 1:50002.2 3]|A5}0] AReofA 305 7F WheA]7] &

TTBSZ 33] AJ5}o] ECL 7|2 (Amersham Biosciences, Piscat—

away, NJ, USA)T} 1~35 7F kS & X—ray T Eo| 754319

H354 A E7FQI(TNF-a, IL-6) B4 A &5 B7}
RAW 264.7 A Z(1,5 X 10 cells/ml) S DMEM Hj| S 0|85

o] NS 243 T 24 well plate of] HE3}L, 5% CO8-
7104 18417 A uljSF BISIE,. o] 3 uiA|E A AT RAW
264.7 A= 108 H=2 ZAE 2255 A|7 50 ple}450 plQ)
LPS (1 ug/nl)E 3t =& BRI S Al ol A 2fahalaL Zuj
S5 2oA HieFEEGITE. 24 AlE - i WA S AR
2](12,000 rpm, 3 E)5}o] Hoj A Al 9] pro—inflammatory
eytokines VY WS ST, BE AR A M
—207C o]s}o] ®35}9Ith Pro—inflammatory cytokines =
<2 mouse enzyme—linked immnunosorbent assay (ELISA) kit
(R&D Systems Inc,, Minneapolis, MN, USA)E o]-83}o] AJ=F
19121 standard of| Sk EEITA] r'ZkE 0,99 040l ek,

S
)

Ail= 3 o] ZHA 2l A9 H|o]EE mean +
standard error 3L 2 eIt AlFT Alo]9] EAIA £-9]
A AL student's t—test EAYHLS ARLSIFCH* P <0 05,
P <00D.
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F2E50 ARAIR 230 g2 80% &R &3 T o3t
Holzl F2ME e w5310 2355 20 g2 3T,
al A ofehs 323 2 g2 18T SHRFE
HEl A7) Tof| 314K n—hexane), A EOIAE|O]E(EtOAC) L&
11 BekS(BuOH) 5-& 4214 08 Kalsto] slal 204 504
mg (25,24%), odotAlEO|E Z-ollA] 220 mg (11,01%), Feh&

A 151 mg (7.56%) D ZEARR] & 20| 4] 1,123 mg (56,19%) 2]
Sl ES At oehE FEE0l it 74 AR E F R
2 o

T A
T80| 7.56%%2 7P Wkl & =] 56,19%=
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]

HtHScheme 1),
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Acrosorium yendoi Y amada (NO) Oﬂ EH‘:} _Ll:‘%x"f_j'%]_ ‘ir‘iﬁm‘o’] Qﬂ*ﬁ]—ﬁ—l—'—]‘% %'_]—0}_17 ] '?']EH/\ _]
0 BOR st 3 AJ3E0] AP NO Q& Griess 419k 0] 85101 Alzujogel 5
b ol £A415H= N0, o) Welz Zstae). 1 Ash0m o &
n-hexane layer (25.24%) Aqueous layer iﬁ‘:" @]/‘\_]_—IL} oﬂEElo}/q]Eﬂo]E .E_Q%oﬂ A I;H X301 LPS U=
Buin Aol v]3) 2o NO A oA AT PS5 9ot &
with EtOAc (1:
BOAC iy 11.01% A 3] o obHlElo| = Bl A2 50 ug/nl ] ol A Al
O

L 54 BHE BolX) RO $4EHNO A oA ATIE o]
xtraction
I WIBOR(D 2glel(Fig, 1), Tel 3 7 B4l & gopeo]= &
BuOH layer (7.56%) Aqueous layer (56.19%) _
SJgo) 49 i oA 0 NO A ol BHS HAL L

Scheme 1. Systematic purification using solvent partitioning 2 Q)th(Fig. 1-B).

from A. yendoi Yamada.
A2 5400 A= |F

LDHE= M5 A3 A2z Qtofl A8k B4R A] pyruvie
acid &} lactic acid 7+2] 7+ 2] o] Hoiste] Zuf k8-S s}
o, LDHE gk 22)o] wta|d uf o} Fo 2 Zejuet dF
LDH7} ARk, RAW 2647 AJ3(1,5 X 10° cells/ml)o]] A|E
ORI} LPS (1 pg/ml)E SA] A 2fsto] 2417t vlefet & LDH

Nitric oxide A4 A a3}

RAW 264, 74| 32+= LPSe]| &Jaff A=5]aL, oA A=4 A
I A5 i7iEE Q] NO2) A4 o] F718HA| = (Yamamoto
et al., 1994), GZo| $HkE 24| ol NO AYAo] F2 517
SojUHA 7] dEe FESkL oShA7]ET Hofgith

LPS&E AJ=% RAW 264.7 A|3ZoA AAEE= Nitric oxide

(A) mmmNO assay —s—LDH assay
120 4 120
100 100
£
= 80 | 180 =
2
g a
Z 60 * 160 3
g B
(=3
40 140 =
e =
20 e 4 20
0 0
LPS R + + + + + + + + +
sample - - a b c 80%EtOH n-hexane EtOAc BuOH H.O
(B) mmm NO assay —e— LDH assay
120 4 120
- 100 -4 100
£
5 80| {8 £
E 8
= "
= 60 | + - 60 %
& =
2 4t 140 3
20 1 20
0 + 0
LPS - + + + +
sample - - 12.5 25 50

Fig. 1. Inhibitory effects of 80% EtOH extract and solvent fractions of 4. yendoi Yamada on nitric oxide and cell viability production
in RAW 264.7 cells. The production of nitric oxide was assayed in the culture medium of cells stimulated with LPS (1 xg/ml) for 24
hin the presence of 80% EtOH extracts and solvent fraction (50 £g/ml) of 4. yendoi Yamada. Cytotoxicity was determined using the
LDH method. Values are the mean + SEM of triplicate experiments. *, P < 0.05; **, P < (.01, A: Inhibitory effects of 80% EtOH
extract and solvent fractions of 4. yendoi Yamada on nitric oxide and cell viability production in RAW 264.7 cells, B: Inhibitory
effects of EtOAc fractions of A4. yendoi Yamada on nitric oxide and cell viability production in RAW 264.7 cells, a : 2-amio-4-methyl
pyridine (20 uM), b : dexamethason (20 uM) , ¢ : NS-398 (20 uM).
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assay " o-§5to] Al EAS BRI AT, F2EE) A B3 TS NOE AY/dstH, A/ NO= s, Al
< FEE 4 2ElA AlEssgdo] UeA] ohttkFig LA, RASA) S 22 Aol felet 28-S vrEdith
1-A, B) 2|3 G oAl INOSeE COX—2¢] o] A4 NOLt
PCE= E3 T, 75 2 55 59 27] g5k &4

Prostaglandin E; 234 A &3} Al Bt ofuzl Al 7R o] AR S EAEte] 95 A

74 9 Y9 dE5TAlol 554 HekS 51l §li= cytokine SAA T ATE A= A 08 U A Qlth(Tezuka et
ol TNF—a} IL-62] ¥l A A7 AL}, COX—2 B4 AHS al,, 2001; Kim et al,, 2002), 2559 80% oehd 255
71918}z PGE»2] A4 A& &3l pro—inflammatory factor 9 5elEo] ofgt A% miZHSIRFR] NO, PGE2AY/3 <A &/do]
9] Z71& Feutehs WIS 24T 4= 9l 7Hs o] = INOS}F COX—-29] o A= QI A Q1A &RIs17] flsted]
(Yoon et al, 2007). RAW 264.7 cello]] 1+-2-53-9) 80% of|gr-= ] 220 4 9] EHE-S- Western blot analysis® £H15}%
FEE Y 1 EEE50 pg/ml) 2t LPS (1 pg/ml)E FA] A28t T}, RAW 264.7 cellof] LPS (1 rg/ml) 9} 5-2-2-5-9] 80% of k-2
o] 2417} vjSFSt & PGE2ELISA assay kitS ©]-&35}¢] PGE: FE25 9 I BIEGO ug/m)E 24A7F A3t T iNOS,
A A DS g1t Axt, offHotAE|o|E fel o] 71 COX—22] ¥l 0411] Ao solalgit) 11 AT R e olo]

=2 PGE, A4 A T4S ECHFig, 2-A), ESH o EobA| 80% A[Ehe &5, 34t E odopAg|o] E E&ZoA] INOS
Elo]|E B3 EoA] - 24 0 2 PGE, A4 oA SAS 2 2 COX-2 1 A &S Ho|il 93-S & 4= o m(Fig.
AE ERIE 4= QU chFig. 2-B). 3-A), oHolAglo|E B3l Eo] 9= FEH w oE4

O 2 iNOS ¥ COX-2 ¥ oA &S B & 4= Qlth(Fig

iNOS ¥ COX-2 XA oA a3} 3-B).
INOS+= HAofl= A2 Yol 2814 ghon) Atk f-=xH

(A) 120 -

@
=
T

sample - - a b c 80%EtOH n-hexane EtOAc BuOH H,0

(B) 120

100 |
80
40 +
o - m
: 12.5

PGE; release (%)
@
=

LPS
sample

50

Fig. 2. Inhibitory effects of 80% EtOH extract and solvent fractions of A. yendoi Yamada on PGE; production in RAW 264.7 cells.
Cells (1.5 x 10° cells/mL) were stimulated by LPS (1 zg/ml) for 24 h in the presence of 80% EtOH extracts and solvent fraction (50
pg/ml) of A. yendoi Yamada. Supernatants were collected, and the PGE, concentration in the supernatants was determined by
ELISA. Values are the mean + SEM of triplicate experiments. *, P <0.05; **, P < (.01, A: Inhibitory effects of 80% EtOH extract
and solvent fractions of 4. yendoi Yamada on PGE; production in RAW 264.7 cells, B: Inhibitory effects of EtOAc fractions of 4.
yendoi Yamada on PGE; production in RAW 264.7 cells, a : 2-amio-4-methyl pyridine (20 uM), b : dexamethason (20 uM), ¢ :
NS-398 (20 uM).
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(A) LPS - + + + + + +
Sample - + 80% EtOH n-hexane EtOAc BuOH H,0
INOS = —— A W | 140kD
COX-2 — — - | — — — T2kD
(B) LPS ; + " ¥ .
Sample - + 125 25 50
iNOS - 140 kD
cox-2 . — —— - 72kD

Fig. 3. Inhibitory effect of 80% EtOH extract and solvent fractions of A. yendoi Yamada on the protein level of iNOS and COX-2 in
RAW264.7 cells. RAW 264.7 cells (1.0 x 10° cells/ml ) were pre-incubated for 18 hr, and the cells were stimulated with LPS (1 g/
ml) in the presence of 80% EtOH extracts and solvent fraction of 4. yendoi Yamada extract and solvent fractions (50 ¢g/ml) for 24
hr. iNOS and COX-2 protein levels were determined using immunoblotting method. A: Inhibitory effect of 80% EtOH extract and
solvent fractions of 4. yendoi Yamada on the protein level of iNOS and COX-2 in RAW 264.7 cells, B: Inhibitory effect of EtOAc
fractions of A. yendoi Yamada on the protein level of iNOS and COX-2 in RAW 264.7 cells.

(A) 120

TNF-a production (%)

sample - - a b c 80%FEtOH n-hexane FEtOAc BuOH H.0

(B) 120

S
=

TNF-a production (%)
@
=]

<]
=)

0
LPS - + + - +
sample - - 12.5 25 50

Fig. 4. Inhibitory effect of 80% EtOH extract and solvent fractions of A. yendoi Yamada on TNF-a production in RAW 264.7 cells.
Cells (1.5 x 10° cells/ml ) were stimulated by LPS (1 ¢g/ml) for 24 hin the presence of 80% EtOH extracts and solvent fraction of 4.
vendoi Yamada. Supernatants were collected, and the TNF-a concentration in the supernatants was determined by ELISA. Values
are the mean + SEM of triplicate experiments. *, P <0.05; **, P <0.01, A: Inhibitory effect of 80% EtOH extract and solvent fractions
of A. yendoi Yamada on TNF-a production in RAW 264.7 cells, B: Inhibitory effect of EtOAc fraction of A. yendoi Yamada on
TNF-a production in RAW 264.7 cells, a : 2-amio-4-methyl pyridine (20 uM), b : dexamethason (20 uM) , ¢ : NS-398 (20 uM).

Pro—inflammatory cytokine (TNF—w , IL-6) A4 9JA| &3} A |29kt o] 9152 ot go| Kalw o] Srh(Piguet

TNF-a2}t 22 T} 7164 cytokine GARZ|oA WHAE  PF et al,, 1991, Burrell R, 1994), RAW 264.7 cellofl 4] 25
Bk opet g ollA] 1 Hd Fwrt S7HEHDinarello F909) AT/ cytokineQl TNF-a2h IL-6] ol n]2]=
CA., 2000), 573 R THg A5 Aok Sl 5 Aol ofup 7= ELISA kitS o831 2ARSHIT. RAW 264.7 cell]
= Aol T8% 4TS Jrt, EATNF-a7F QIR 95 LPS (Lug/mhoh 7242831 80% of[eHE 52 4 1L 28
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(A) 150

IL6 production (%)

0
LPS - + + +
sample - - a b
(B) 150
=120
=
s
5 90
E]
3
s 60
Q@
=
30

c

80%EtOH n-hexane EtOAc

+ + + + +

BuOH HxO

LPS
sample

: - 1
- - 12.5

+
50

Fig. 5. Inhibitory effect of 80% EtOH extract and solvent fractions of A. yendoi Yamada on IL-6 production in RAW 264.7 cells.
Cells (1.5 x 10° cells/ ml) were stimulated by LPS (1 £g/ml) for 24 h in the presence of 80% EtOH extracts and solvent fraction of 4.
yendoi Yamada. Supernatants were collected, and the IL-6 concentration in the supernatants was determined by ELISA. Values are
the mean + SEM of triplicate experiments. *, P <0.05; ** P <0.01, A: Inhibitory effect of 80% EtOH extract and solvent fractions
of A. yendoi Yamada on IL-6 production in RAW 264.7 cells, B: Inhibitory effect of EtOAc fraction of A. yendoi Yamada on IL-6
production in RAW 264.7 cells, a : 2-amio-4-methyl pyridine (20 uM), b : dexamethason (20 uM) , ¢ : NS-398 (20 uM).

= A 2f8lal TNF—a} IL-62] A8 4| 24
NF-aQl -5 o dopA|E|o]| & #2lEo] 7H
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