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The effect 80% EtOH and solvent fractions of Stichopus japonicus
on cell viability and nitric oxide production in RAW 264.7 cells.
The production of nitric oxide was assayed in the culture medium of
cells stimulated with LPS (1 ug/ml) for 24 h in the presence of the 80%
EtOH extract and the solvent fractions of Stichopus japonicus (50
ug/ml). Cytotoxicity was determined using the LDH method. Values are
the mean = SEM of triplicate experiments. *P<0.05; **P<0.01
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w2 A A EFQ] RAW264.7 AEE KCLB(Korean Cell Line Bank)ZX-E] &9kdto} 100 units/mL penicillin-
streptomycin® 10% fetal bovine serum(FBS)o] $F&-% DMEM wiX|& A}&3le] 370C, 5% CO, 7] 3~4Y

Ao R A wkstAr A 388U}, Lipopolysaccharide (LPS. E. coli serotype 0111:B4)% Sigma
ZHEE Fdste] Agl AL-g3sislt).

A& 1-2> AE =4 FH7HLDH assay)

RAW264 .7 11],‘?&(1.5><105cells/mL)—E‘ DMEM ®i=]o] 47] &8 Al&E(50ug/ml) 2} LPS(1ug/ml)E B2 At
24A1ZF ek g F wieF wiXE Ao] 3,000rpmoll A 5EZF YAIEE F3ith. LDH(lactate dehydrogenase) assay
= non-radioactive cytotoxicity assay kit(Promega)Z o]&3&}e] S ow, 96 well plateoﬂ LA Ha 3o
ALe wlF vlA] 509}t reconstituted substrate mixE 50ulE Wir, A-2oA 30% WHSAIZ] F 5002] stop
solution® Y- ¥ microplate reader(Bio-TEK Instruments Inc., Vermont, WI, USA)E /\}%0}01 490nmell A
FHEE S48t 4 AETd g B3 FFE S Feem, gET(LDH control, 1:5000)9] F3%
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RAW 264.7 A EXZE 10% FBS7} 7} DMEM wiA|E o] &3} 1.0 X 05 cell/mlZ ZA3 3 48 well plateo] H
Tota, 47 FEE AE 50ug/mbE LPS(1pg/m)E Bl A este] 24A1%F v kalgleh. A E NOY2 Griess
AJOFS o] gate] M EMUYN Fo EASHE N0, FEE SAsTH. AEF A5 100409 GriessA o 1%
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INF-a ¢} IL-18 283l IL-6 AL murine macrophage cell 1ine?l RAW264.7 A|3EZ DMEM H|A|E o] &3}
1.5 x 10" cells/mL@ 248 & 24 yell plate ol HZ38}a1, 5 % C0, 32704 18A)17F AvjeF T}, o] &
WA A A 50ug/mE ZAE APEE 500t 450409 LPS(1ug/ml) & T-F3 MEZE #ixE FAlol A&
sto] Aujtat Y oA wgeEsith. 6A17F 3 Y wiAE D42 (12,000 rpm, 3 min)dke] AT AE A
Ah(o] HFNS TNF-a 2 IL-62 Ao o]&).

IL-189 AZEE {3l A1d FES Aestar 641 9l = 150 mMASIHES(NaCl), 50 mM Egl2 d4H(Tris
HC1)(pH 7.6), 1.0 mM PMSF, 1&]31 0.25 % =Y (Nonidet) P-40S ¥E3Tst= 1 ml9] lysis buffer® o]&3}o]
4 Coﬂ’ﬂ 10 & WA 3, A4 (12,000 rpmoll Al 2 #)3te] ASAS . BE AlsE A" d7HA -20

olslel B3},
ASA AtolETrd el A& mouse ELISA kit(R & D Systems, Inc.)E o]&3le] AH3} 2™ standard o o

& mEIA ¢ g 0.99 ool ATt

AE <% 2> WA <E 4>o] el LPS @5 Aol e FEEY ARE I Y A Az
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RAW264.7 A|EZE DMEM wiA|Z o] &3}o] 1.5%10°cel ls/mL2 2A e T 24 well plate o H=star, 5% CO,3H&

7oAl 18417 A vl F 3FodT). o] % A E A AT 50pg/ml FEE AlE 50u09F 45009 LPS(1ug/ml)E $H-
St A28 wiXE FAl AP st dAuda s FHelA ulgeEth. 24A17F F prostaglandin E,(PGEy) &

ZA3t7] Sl vk wAE A2 (12,000 rpm, 3 min)3dte] FF NS AUTH PGE,S] 42 PGE, ELISA kit(R
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2 F 80% dEE F= il BIE dddZFzetels EIE U oEolMEolE EIE H$-7} PGE2
AR A @zl Holwit).

<A 1-6> iNOS 2 COX ¥H& o)A 4 AUt

it

RAW264.7 AME(1.0x10° cells/mL)Z 18 AlZF A wjekata 27 222 Az (50ug/)¢ LPS(1ug/) S SA] A7)
3ol 24A17F viFEE F TRI-reagent (MRC)E ©]-8&3F4] total RNAE & 3titt.

A Ee TRI-reagentE H7}ste] #2338 & FRZF¥ES Hr7lste]l 94 £2(15000 rpm, 15E)A AT, A&
oMol FHFo] o] ALZRFSE FHrbste] P4l £2](12000 rpm, 8E)AIA RNAS HHA]7]a 75%2] DEPC(diethyl
pyrocarbonate) *Z|H &&S H7bete] YAl (10000 rpm, 5 E)AIZ ¥, AZA|A DEPC7F AHE S/HT
of =it 260 oA FFEE S43te] RNAE A3, 260 molA1e] 5359k 280 moll Ao 3= H&
°] 1.7~1.9 W9 W9 #& 2t= RNAZ Ao ARSIt BE A3 RNase—free Z73lollA] o] Fol KT}

1ug? total RNAZ oligo(dl);s primer, dNTP(0.5 uM), 1 unit RNase inhibitor ZZ®]il M-MuLV reverse

transcriptase(2 V)& 70C 5%, 25C 5%, 37C 60%, 28]al 70ColA 10% heating AP o 2A WSS FTH]
A ATE. Polymerase chain reaction(PCR)< A %E cDNAZFE Z}719] primero 5ZA1717] 913+ 2 b cDNA,
4 uMe 5 3 3 primer(AEL oo <& 1> FF), 10x buffer(10 mM Tris-HCl, pH 8.3, 50 mM KCl, 0.1
% Triton X-100), 250 uM dNTP, 25 mM MgCl,, 1 unit Taq polymerase(Promega, USA)E 413l distilled water
2 HAAE 25 /L@i 9 b Perkin-Elmer Thermal Cycler& o]&3fo] AAISFSATE. oju] PCR 22712 94C/20
%, 55762TC/30 %, 72T/40 %, 30 cycleo|™, PCRell 2oJs}le] AAFE AHELS 1.2% agarose gelolA] H7|9%
S 4AA]8}al ethidium bromide® AA38t] 574 bandE &<213}5 .

Z I
Ao ALgE Zgolw MY

5 F/R | Zgol Mg A4 1D

iNOS F 5" -CCCTTCCGAAGTTTCTGGCAGCAGC-3* 1

R 5 -GGCTGTCAGAGCCTCGTGGCTTTGG-3" 2

COX-2 F 5'-CACTACATCCTGACCCACTT-3" 3

R 5'-ATGCTCCTGCTTGAGTATGT-3' 4

B-Actin F 5 ' -GTGGGCCGCOCTAGGCACCAG-3' 5

R 5 ' -GGAGGAAGAGGATGCGGCAGT-3 ! 6

A3E <& 6o YERRIY. <= 6> A= 7] 4 FEE0] ARV AR Ak el A iNoS B COX-2
KR

olAH FAX FFAA A7) FEES AETE INOS 9 C0X-29] HAS AAIEgS gRlstn duld FFEo Ak
A7) FEEe A®7F NS B 0X-29] AL oA tE AAHEES B3 skt

gl AEuigFe] Bt F HEE 433le] 2 ~ 3 3] PBS(Phosphate Buffered Saline)® A% ¥ 1 mee
lysis buffers 7}, 30 #~1 AlZF &<t lysis AlZL $ 12,000 rpmell Al 20 &7+ A8t Axd A& 5&
AAEAT. @d 5= BSA(Bovine serum albumin)g F53}3}e] Bio-Rad Protein Assay KitE AF&3}o]
At T). 30 ~ 50 wgol lysateE 8 ~ 12 % mini gel SDS-PAGE(Poly Acrylamide Gel Electrophoresis)@® W
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A Eel&te], o]Z PVDF membrane (BIO-RAD)e 200 mAR 2A)7F E9¢t transferdttd. 23l Membraned]
blockings 5 % skim milk7} $H+% TTBS (TBS + 0.1% Tween 20) &ollA] oA 2417t Fet AA8H3 L)
iNOSe] A4S HESY] Y3+ FAZE anti-mouse iNOS (1: 1000) (Santa-Cruz)< COX-29] 2d A4S HE
7] 913+ A ZE anti-mouse COX-2 (1: 1000) (Cell Signaling)S TIBS &MejlA] 3|4 &te] AFLo A 247+
U A7l & TTBSZ 3 3] AlA3ich. 2% &2+ HRP (Horse Radish Peroxidase)”} Z%% anti-mouse IgG
(Amersham Co.)E 1 : 500022 3]A&lo] AhoA 30 H3F ¥Hg-A]71 3 TIBSZ 3 3] AA3Fe] ECL 71&
(Amersham Co.)¥} 1 ~ 3+ 7F WHE ¥ X-ray DEol 7H33F3Tt.

ANE <% 7o YErSTE. <& 7>9 Aie <k 6>9 Aot vz AV FEEY AlE7F AR dud
Foll Al INOS B COX-29] IEdE AATS HolET.

=1

il

2

tilo

<A 2> Faldr FEE0] d9 24 W)
‘33

344 AE5d udy Aol A fElet AE HL-60(F ) 2 uyed Alx5 Hr-29(deh) & =AM xE
T2 (KCLB) o= H-H ol 100 units/mLe] penicillin-streptomycin(GIBCO, Grand Island, NY, USA)3}
10%2] fetal bovine serum(FBS; GIBCO, Grand Island, NY, USA)e] shf-3 RPMI 1640 wi=](GIBCO, Grand
Island, NY, USA)E AR&3le] 37C, 5% (0, F7]elA wjgstalon, Ad wjds 3~4del 3 WA

7 FEE AR A A gt SAYA 3= MIT assay'H (Carmichael 5, 1987)& ©]§38to] dolr
SFh. ZH AIE(2.075.0%10 /ul)E 96 well plate®] 2zt welld] 91, A7) 7t 32Z8e] A(100ue/m)E A7}
kil 3 UxF wjkdk oS, 3-(4,5-dimethylthiazol)-2, 5- diphenyltetrazolium bromide(MIT; Sigma, St.

S H7Vsta 4A 7 E¢F v wiekEtitlk. PlateE 1,000 rpmell A 10 7+ QAR g8
ZA 217 wMAE AAS S, dimethylsulfoxide(DMSO; Sigma, St. Louis, MO, USA) 150 wl= 7}3Fe] MTTE
o] e WA formazan FHAES &3lA7) 5 microplate reader (Bio-TEK instrumenis. Inc., Winooski
Vermont, WI, USA)E AF&3le] 540 mmoll A S3F =S AU, 2 A5 U3 Hi S35 S 7313 e
o, QE2H(FEEY AEE JI7EHA ofyd 49)9 F3% 73 vuste AX SA9A HAEE AT
ANE <% 8o e <k 5 HFxstd B, 7] FE2E8Y AlsE dASY g Aol A

}
RE 1 F4 oA £uE a 98¢ % 5 Ak,
%ﬁl,ﬂ‘f‘__}ﬂ

BE AP 33 o wihom olfojxlon, APAIe= 7t FEo) wet FHA £ FEHA (SD)E 6]
AF5E 95% 2 99%(p<0.05, p<0.01)olA BAA Foaks Brhstdt.

12 Fallak FE=0] 50ug/ml Fieoll AE 54S UehlA] #53 N0 A& JATS BolFs Ao,

E 2 WA = 4 FEat FEEC] 948 AlETRRIY S AdAIRS BoFE Aafeld.

ki
ol
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mmm NO assay
—+—LDH assay

1 120

1 100

-1 80

-1 60
4 40

LDH release (%)

41 20

0

LPS
sample

+
80% EtOH n-hexane CH,CI, EtOAc BuOH H,O

ek &k
*k
- + + + + + +

The effect 80% EtOH and solvent fractions of Stichopus japonicus
on cell viability and nitric oxide production in RAW 264.7 cells.
The production of nitric oxide was assayed in the culture medium of
cells stimulated with LPS (1 ug/ml) for 24 h in the presence of the 80%

EtOH

extract and the solvent fractions of Stichopus japonicus (50

ug/ml). Cytotoxicity was determined using the LDH method. Values are
the mean £ SEM of triplicate experiments. *P<0.05; **P<0.01

120

-
=
=]

o3
=

=
=]

TNF-a production (%)

0
LPS

f. *
_ I I I I * I [
Il 1 1 1 1 I 1 L
- + + + + + + +

sample - - 80% EtOH n-hexane CH,Cl, EtOAc BuOH H,O

Inhibitory effect of the 80% EtOH extract and solvent fractions
of Stichopus japonicus on TNF-a production in RAW 264.7 cells.
Cells (1.5 < 10° cells/ml) were stimulated by LPS (1 ug/ml) for 24 h
in the presence of the 80% EtOH extract and the solvent fractions
from Stichopus japonicus (50 ug/ml). 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
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sample

*
&k
&k
I . .
+ + + + + +

-+
- 80% EtOH n-hexane CH,Cl, EtOAc BuOH H,O

Inhibitory effect of the 80% EtOH extract and solvent fractions of
Stichopus japonicus on IL-1B production in RAW 264.7 cells. Cells
(1.5 < 105 cells/ml) were stimulated by LPS (1 ug/ml) for 24 h in the
presence of the 80% EtOH extract and the solvent fractions from
Stichopus japonicus (50 ug/ml). Supernatants were collected, and the
IL-1B concentration in the supernatants was determined by ELISA.
Values are the mean £ SEM of triplicate experiments. *P<0.05;
**P<0.01

[y
g
HN

120

IL-6 production (%)

100
80
60
40
20

0

LPS

sample

;-
£
ok
o e
I w ok
- + + + + + + +

- = 80% EtOH n-hexane CH,Cl, EtOAc BuOH H,O

Inhibitory effect of the 80% EtOH extract and solvent fractions
of Stichopus japonicus on IL-6 production in RAW 264.7 cells.
Cells (1.5 < 10° cells/ml) were stimulated by LPS (1 ug/ml) for 24 h
in the presence of the 80% EtOH extract and the solvent fractions
from Stichopus japonicus (50 ug/ml). 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
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Eds
120
- 100
= *
o 80 - * *
w0
o
E 60 [
) 40 + w
(D Kk
o 20
0 L L L 1 - L || L L
LPS - + + + + + + +
sample - -  80% EtOH n-hexane CH,Cl, EtOAc BuOH H,O

Ly
s =y

Inhibitory effects of the 80% EtOH extract and solvent fractions
of Stichopus japonicus on PGE, production in RAW 264.7 cells.
Cells (1.5 =< 10° cells/ml) were stimulated by LPS (1 ug/ml) for 24 h
in the presence of the 80% EtOH extract and the solvent fractions
from Stichopus japonicus (50 ug/ml). 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

w6
LPS (1 ug/ml) : " - 5 " % % +
Sample (50 ug/ml) - - EtOH n-hexane CH,CI, EtOAc BuOH  H,0

Inhibitory effect of 80% EtOH extract and solvent fractions of
Stichopus japonicus on the iNOS and COX-2 mRNA expression in
RAW 264.7 cells. RAW 264.7 cells (1.0 x 10° cells/ml) were pre-
incubated for 18 hr, and the iINOS and COX-2 mRNA expression were
determined from 24 hr culture of cells stimulated with LPS (1 ug/ml) in
the presence of 80% EtOH extract and solvent fractions of Stichopus

Japonicus (50 ug/ml).
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=97
LPS (1 ug/ml) = + + + + + + +
Sample (50 ug/ml) - - EtOH n-hexane CH,Cl, [EtOAc BuOH H,O
iNOS ma o R a @ oo
COX-2 W S S S e S R | 72KDa

B-actin S A RS R R SSRGS s 42 kDa

Inhibitory effect of 80% EtOH extract and solvent fractions of Stichopus
Japonicus on the protein level of INOS ad COX-2 in RAW264.7 cells.
RAW 264.7 cells (1.0 x 106 cells/ml) were pre-incubated for 18 hr, and the
cells were stimulated with LPS (1 ug/ml) in the presence of 80% EtOH
extract and solvent fractions of Stichopus japonicus (50 ug/ml) for 24 hr.
iINOS and COX-2 protein levels were determined using immunoblotting
method.
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