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ABSTRACT

Objectives : This study aimed to investigate the unknown mechanisms behind the anti— inflammatory activity of
Hyeonto—dan(HT) 70% ethanol extract on LPS—stimulated RAW 2647 cells,

Methods : Cells were treated with Hyeonto—dan 1 h prior to addition of 200 ng/mL of LPS, Cell viability was measured
by the MTS assay. Nitric oxide levels were determined by the Griess assay, PGEs were measured using EIA kit, Pro—
inflammatory cytokine production was measured by the enzyme—linked immunosorbent assay (ELISA). The expression
of COX—2, iNOS, and MAPKs was investigated by Western blot, qRT—PCR, NF—«B/p65 localization and interaction of
the TLR—4 receptor with LPS was examined by immunofluorescence assays.

Results | Hyeonto—dan had no cytotoxicity at the measured concentration, Hyeonto—dan inhibited NO production and
pro—inflammatory cytokines such as IL—6, TNF—«, and PGE2 as well as the protein and mRNA expression of iNOS
and COX—2, Moreover, Hyeonto—dan inhibited the interaction between LPS and TLR—4 in murine macrophages. It
suppressed phosphorylation of extracellular signal-regulated kinase (ERK 1/2), c—jun N—terminal kinase (JNK 1/2)
and p38. Finally, it inhibited translocation of NF—«B in response to competitive LPS,

Conclusions : Based on the results of this study, Hyeonto—dan inhibited the binding of TLR—4 receptor to LPS and
inhibited the phosphorylation of extracellular signaling pathway MAPKs, These inhibitory effects are thought that
the amount of NF—«B delivered to the nucleus was decreased and the inflammatory reaction was prevented by decreasing
the production of LPS—induced PGEs,NO, IL—6 and TNF—a.
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Tost= F2 AEZE macrophageZ EHA  9low,
macrophage= ¥ ASolu WIHNESO] FH|gt=

cytokines, hydrogen peroxide, viruses, antigen 5°i ¢
3] &A3lE o] proinflammatory cytokines, nitric oxide
(NO)&} prostaglandin Es (PGE2)S AATCZHN B 4,
BE 5o 9% weg fuwn’

HEHH-S-S G343l cytokines, iNOS, COX—29] Td2
HAARIAFR] nuclear factor—«kB (NF—«B)ol| &) zZo| &
o 2uEw Qb NF—«B A< inhibitor of «B (IkB)
ool Adto] Yo AHE=T AT EA G2 AEoAe
cytosolo| Al NF—«B7} kB ¢ 2&sle EZAE FJH= &
e 28U macrophage”} LPSEF 22 A2o) 2]3)
AL A =9, IkB kinase (IKK)+= 1kB9] serine 32%}
A4S} Al7]31, 1AMSHE kB NF—«Bet 2]
=)o} proteasome®]] 23 EHF Y xBe} Hel® NF-«B=
AR o]F53}e] TNF—a, IL-6, IL-18, COX—-2, iNOS2]
promoter region®l] A3 24 Tkt cytokines?] EH|E
22T, 53], WHLF AP AL A&H o2 NF-4B7}
BAstE o] AZujfEde] Ee] WAHE Aoz e}
NF—¢B9| @45 JAF oA TIAFSEASE A5tz
3t At A& H oz o|RojXm girp?,

Toll—-like receptors (TLRs)& A|3E2] EHo| £X]3t= o
A AR FEAZ A AP HLASS 7P °A &
A8ttt TLRsZ 314 AGZA EAHES /AT ZA =27
HARRS-S =gt 929 B UA 2} TLRs7H AZ 280
o3 Edrd WIS 2719 34 85539 ‘1H7HX}E'(l
ZFA 7, @A7tA] SAE TLR familye] 31252
2232 1% TLR—4= LPS¢ Agsty I A==z ?l’o‘ﬂ
319 AZugo] et Aoz BuEo] ok’ TLR-49]
o5ty fE= d5 Iy 7|AE 71 EA AE ol9
o= thgst AgEoA 54 9T 3]'% Ao=w d#A
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Uk, TLR-4 ASAY AAY ek 479 e chore
Agiol S8 4 gom, chhel Mool oo} FAE 7|42
Soto] 9% AUE Holn YAH Fgo| 7Fsstete B3
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H &2 AHSSIEE HolgtH ™! 2 dAjdaL Fojrzte)
v &of wat A8 g 2A5te] Aol A8t

LR g AT =&ol AY l7lel A= LPSE &
HA 71 RAW 264.7 cell 9% 2HoA dETe] gdZ &

Bg FYstas AY
B3 e o},

AYAT, SolFt AT A7)

1. A=
1) 24 & =&
Az FAYE table 1,9 240l wet e & Bajstol

R ZTF9] 5H9] 70% EtOHZ 23] 87 22319, :q 7ot
\_—1—‘8}04 T%% 3.538 g (‘l“‘=‘| 61%)E
AUk, FEG| o7k FAA bt T, ﬁuﬁc, o’

L,
HEF S o4 TS THTable 1)
Table 1. The composite of Hyeonto—dan
Herb name Botanomical name Weight (g)  Country of origin
Gttt Cuscutae Semen 10 China
kT Schisandra Fruit 7 Korea
e Poria Cocos 3 Korea
111gE Dioscorea Rhizome 3 Korea
e Nelumbo Seed 3 Vietnam
2) Alof

Roswell Park Memorial Institute (RPMI) 1640 3} Bovine
serum albumin¥}streptomycin, penicillin< Hyclone®]| A
FA3FA} (Logan, UT, USA), LPS, MTS, 4", 6—diamidino
—2—phenylindole (DAPI)+= Sigma©l|A] Y435kt (St. Louis,
MO, USA). iNOS¢} TLR4, COX-2, f—actin, peroxidase—
conjugated
Biotechnology Inc. A 3ttt (Santa Cruz, CA, USA).
anti—mouse TNF—« antibody®} biotinylated anti—mouse
TNF—-a antibodies, Anti—mouse IL—6 antibody biotinylated
anti—mouse IL—6 antibodies: BD Bioscienceso|A T+
3ttt (San Jose, CA, USA), &7FHS =2 QuantiTect
Reverse Transcription kit®} RNeasy Mini kit+= Qiagen
A FASFAT  (Hilden, opx|ato g

fluorochrome—conjugated LPS¢} fluorochrome—conjugated

secondary antibody=  Santa Cruz

Germany),

secondary antibodies® Life Technologies Corp. oA =+
Q38R T} (Seoul, Republic of Korea),

3) Primer &H)|
qRT-PCRE 93 A&
(Table 2).

3t primer?] TS o33 g
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Table 2. Primer sequences for qRT-PCR

cDNA Primer sequence
iNOS forward 5'-GCAGAGATTGGAGGCCTTGTG—3'
reverse 5'-GGGTTGTTGCTGAACTTCCAGTC—3'
COX—2 forward 5'=GCCAGGCTGAACTTCGAAACA-3'
reverse 5'=GCTCACGAGGCCACTGATACCTA-3'
IL—6 forward 5'=TCTATACCACTTCACAAGTCGGA—-3'
reverse 5'-GAATTGCCATTGCACAACTCTTT-3'
TNF-a forward 5'=ATGAGCACTGAAAGCATGATC-3'
reverse 5'-CAGATGACCTAGTAACGGACT—3'
TLR4 forward 5'-=AATCCCTGCATAGAGGTACTTCCTAAT-3'
reverse 5'=CTCAGATCTAGGTTCTTGGTTGAATAAG-3'
p—actin forward 5'=CATCCGTAAAGACCTCTATGCCAAC—3'
reverse 5'=ATGGAGCCACCGATCCACA-3'
PR
1) MIZZ HiE
AAF A AzFe FaAEF 2P 2Ry Bdth

RAW 264.7H1Z+= 100 U/m¢<] sl AA3} 100 mg/mf Q] A
EFEulo]AlS H7}8ta 10% FBSE H7F3E RPMI 1640 Hj
Ao 37CY L&, 5% CO9 &3 di7] =Ho= wjgst
At

2) M MZE28 =7

RAW 263.7 NZ F&&2 MTS E4HLoE S35
RAW 263.7 MZ (5% 10° cells/m)2 96 well plated] 100 ul
of RPMI 1640941014 18412t et 0h3, HETS B
w2 Aejste] 2447 Weslsic. 2 AEPl 5 ng/nt 5
wo] MTSE 50 w # € T 247 59t W F
fomazon A S microplate readerE ©]-83F 550 nmo| Al
BAEE ZAsIFgoH, AZ BA4L AEZTE vjgs v A
g AEE 10022 3t F=H Y A Al A
E&5 o] &3 Attt
) NO Mg =5

AELS o7 22 A5 97]9 200 ng/me] LPS
£ 473U T 4] NZFF 24413t v st Griess
reagent(1% sulfanilamide, 0.1% N —(1—naphthyl)—
ethylene diamine dihydrochloride in 2.,5% phosphoric
acid solution)®} $33 WiFe FFHE FFe2 T
5 1087 Aeoi HXA5HTE. Epoch Microplate
Spectrophotometer (Biotek, Winooski, VT, USA)E o]&
st 570 mol A FFEE S8t obAAY s AR
Sk, AE7} gl viarelel obaAt 0-30 m€ Wol 245}
Hovl, o ge BFOD a0l ozl AP ofLA 3t
FH=E S5

w

g

4) PGE2AIMZF =X
RAW 264.7 AZZ RPMI 1640 HjAZ o] &3td]
1.5 10%ells/m(2 A3 % 24 well plate o AZsta,
5% COy&-27]o)| A 18A17F Bl<F 3ttt o]& vixE A A3tz

e

T 79

FAETS 77 oot 22 A2g F, LPS (200 ng - ml )
2 4] AzFE A3 Az 2RFdE 44 285t
NEZEE AAT 45dE St A5H) H PCGE:
AL AHEA rde] 7" YR EIA kit(R&D
Systems Inc., Minneapolis, MN, USA)E o]-&3}o] AzF3|
EAsH4h

5) Cytokine AiM2F =&

AAE7F B RAW 264.7 A|E9] B GHS LR

T AZEE JANA A5HE s H e, A5do 27
H IL-69 TNF-a9] B4%FZ AMEA vimgel 7129 Ui
2 ELISA kit(R&D Systems Inc.,
USA)E ol gete] ekl A eksict

Minneapolis, MN,

6) Western blot analysis

RAW 263.7 A|Zo] dETS =xd=2 AHyste 3087
HjeFst & LPS (200 ng - m¢ )E sttt MAPKE
LPS &= 1X7F 3¢ Ql4kst A= g Flstgom COX—-29
INOSE A= 3 24AJ3F S0 @S 2elstgitt

7) RNA £2] &
(aRT—PCR)
A A% A3ZE 2o} PBSE A& & o|%] EF(easy blue,
QEEA) 1 mE 7}ty mulslgt S2R2EE 200 WS
Yy wHksle] 13,000rpm, 4C°ﬂ}\‘] 1087 YA R g stqct,
AN 400 wol o|AZ 2RSS FHE 7isto] AR5k
RNAE A3t o17]A °‘°1Xl RNA®] A 2x(reverse
transcriptase), 1 mM dNTP 0.5 ug2 4]°] cDNAS 95
2Ath. RT-PCRE= AHEAF miw el 7|A| HHAHZ power
SYBR® Green PCR master mixS ©]&3}¢] Z3P3}F
ATEL StepOnePlus Real-Time RT-PCR System}
StepOne software v2.3 (Applied Biosystems, Foster City,
CA, USA)E AFE3}Y] p—actin mRNAQ] HHEES 7|&o0 2
A Id g st

I quantitative reverse—transcription PCR

8) HAG A MEH (Immunofluorescence staining)

RAW 2647+ chambered cover glasses (Nunc)ollA] 18
AZE &t wige =, dEDT LPSE Astart. Az
4% formaldehydeS AMg3le] AL20A 158 F9 23R
o, 100% MeOHZ 10 F¢ —20ToA A st =t
AL =9 BEL blocking buffer (PBS with 5% serum
and 0.3% Triton X—100)& AFE35}o] 1A]7F S<F blocking
stgom 4ToA 12 FAE stEE Bt Adstdtt 3%
40| S 2% FA = AL, o 270A 1A A st
At PBSE A& & A|Z3& DAPIE o|-§dto] thu] dA
steth 9] FFAEE FF A S AHESte] B
tH(Carl Ziess, Oberkochen, Germany), A|lZ2rof| AgE
LPS& AlexaFluor 4889t &3t LPSE ARE-she] W&3HEITH

9) SAEA

[ |

EABAL Scheffe’s testS @} ANOVAES Al3stgict
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2E AF2 33 o]} HHEHOR o|FojFon, APAi=
7} 3Fo] wa}l SPSS statistics 22 software (SPSS Inc,

Chicago, IL, USA)E AM&sle B2 + EFHA (SD)E
F3le] AF 2 P (0,054 A7 ¢4 Hrisk

pd s

m z2 3

1. NIZAZ L dig dET 55}

HAEcho] 3] Az AEL) gt IS &3] Y3
MTS A S A3t aTh NEE Ost =2 24417 B¢t
At Ad A1 AET 500 ug/mH oA RAW 264.7
Az g8l SAo] UehtA] gigton, 0|39 dHE T4
AY-E APt cH(Figure 1.).

1]

100 250 500

120.00

100.00
80.00
60.00
40.00
20.00
0.00

0

HT (ng/mL)
Figure 1. Effects of Hyeonto—aan on RAW 264.7 cells viability.
Cell viability was evaluated with the MTS assay. Data are means
+ standard deviations of duplicate determinations from three
separate experiments,

Cell Viability (%)

2, LPSE =5 NO A tig A= a3}

NOS| Aol dEtto] ujX|i Jabe Lobuy] 13 wjx 2
2u)E AAGY FEES GriessAFS AHE3e] Skt
LPS ulxejZe] wlte] LPS H2] Al NOS| AAe] 343
ZF7rtgt. e LPse @ Heid 29 5= 9EF
02 Zha7t dofdhg BIstgch(Figure 2).

3. LPSE §x=% PGE; A4l digt dEcte] a3}

PGE»9] A Aol AETho] n]X|& IS golxy] 943 EIA
kitS o] gste] Haks) Balstgict, LPS v|X a2 vlste] LPS
A A PGE,9] AAo] 243 Zrletdtt, dETS A A
23 A% AA o] Zrasts AL st AtHFigure 3).

4, LPSE 49 IL-62 TNF-2] 234 9 mRNA
dr3 o) g e oA a3
LPSE A=H thA A2 A cytokines] IL—-69 TNF—qa
o Aol dist dETe antg dotryct, 1 AF}, LPS
A2l Al IL-69F TNF—a9] HH]Fo] FoHor A53hS &
ol & 4= Qloith, AW thoFdt o] FETS FAlO A
23 39 Qo] Eo1EUT (Fig. 4A). TNF—a] AT

A AED AT A Tk YEHORE FoAE=AS A T &+
QJgict (Fig. 4C). H2°] qRT-PCR Z1}= B W cytokines
9] mRNASE A 9] dzF HA] LPS W & 2]td} B] st
Eo=x Aol &l FHltt (Figure 4B, D).
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Figure 2. Effects of Hyeonto—dan on NO production in RAW
264.7 cells. The cells were treated with Hyeonto—dan at the
indicated concentration for 30 min and then stimulated with 200
ng/ml LPS for 24 h. NO release was measured by the Griess
assay. The culture supernatant was isolated and analyzed. *P
0.05 compared to the LPS—treated group. Significant differences
between treated groups were determined using analysis of variance
followed by Scheffe’s test for multiple comparisons. Values are
means * standard deviations of duplicate determinations from

three separate experiments.
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Figure 3. Effects of Hyeonto—dan on PGE. production in RAW
264.7 cells. These were determined according to the manufacturer’s
protocol. *P { 0.05 compared to the LPS—treated group. Significant
differences between treated groups were determined using analysis
of variance followed by Scheffe’s test for multiple comparisons.
Values are means * standard deviations of duplicate determinations
from three separate experiments.

5. LPSZ =% iNOS} COX—-29] ¥aoj gt
FEThe oA a3}

INOS¢ COX—-29] T3S T Ayl mRNAGFOA HE
o] Jge gotrttt S mRNAGZEA iNOS2t
COX-29] HHHYEE Western blotH¥} qRT-PCRHS &
g3te] Aestglet. iINOSeF COX—2+ H] Aol A whal g}
mRNASZOIN 247 gfgron, LPs A Al §oxoz
destatt, AETGE HuFEoA LPS & A v
COX-29] &g oA =& (Figure 5A, B)Z mRNAS:
Z (Figure 5C)°IA JABtF o™, iINOS A T =&
(Figure 5A, B)¥ mRNA4=2 (Figure 5C)oll A JA|st T,
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Figure 4. Effects of Hyeonto—dan on LPS—induced IL—6, TNF—a production (A, B) and mRNA expression (C, D) in RAW 264.7 cells. RAW
264.7 cells were pretreated with the indicated concentration of Hyeonto—dan for 30 min before being incubated with LPS (200 ng/m) for
24 h. The culture supernatant was isolated and analyzed to measure IL—6 production. *~ { 0.005 compared to the LPS—treated group.
Significant differences between treated groups were determined using Scheffe’s test. Values are means + standard errors of duplicate
determinations from three separate experiments.
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Figure 5. Effects of Hyeonto—dan on protein (A,B) and mRNA (C) expression of iINOS and COX—2 in LPS—stimulated RAW 264.7 cells.
The cells were pretreated with Hyeonto—dan for 30 min, and then incubated with LPS (200 ng/ml) for the indicated time. Representative
Western blots of at least three separate experiments are shown. *P { 0.005 compared to the LPS—treated group. Significant differences
between the treated groups were determined using analysis of variance followed by Scheffe’s test for multiple comparisons. Values are
means * standard deviations of duplicate determinations from three separate experiments.
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6. MAPKs9| Ql4tsto] didk =] a3}

MAPKs&= AlZo| g3 31 9 Ao 7RI AEG A Aojo Fagh A4S vy, wahy AR A4 wAYZo
MAPKs Za3t=X €ot27] 8l MAPKs9] QA4S Western blotS F3l &elstdith 1 A3} LPSO 93 &43 E RAW
264.7 A A Lo HTS A 49 JNKS ERK, p389] Q4tsHE AAsh= AL &elskltt (Figure 6).

LPS § + i 4 +

HT

5
(ug/mL) 0 0 100 250 500

p-ERK

ERK

p-JINK

p-p38

B-actin

Figure 6. Effects of Hyeonto—dan on phosphorylation of MAPK family in LPS—stimulated RAW 264.7 cells. The cells were pretreated with
Hyeonto—dan for 30 min, and then incubated with LPS (200 ng/md) for 1 h. Representative Western blots of at least three separate
experiments are shown.

7. NF-« BS] 8 29 o 5] & dE=we] &3

7129 A4 INOS, COX-2, cytokinesTt Z-& A2A4 Qo] 2™ NF—«B7} Aol Bi=E¢lct LPS B A&
|8l LPS AgjZollAl NF—«Bo] & W2 9] o]Fo] F7tEqich, @ETS LPSe} o] Ag 9 39 NF-«B| o|Fo] &}
A 2= Ak (Figure 7). whebd] FEG] AF A4 Z4ol ol NF-«BY| 0§ = Alo] 4 714 F sz Bejr

LPS - + + + N

HT
(ug/mL)

250

pe65s

DAPI

Merge

T, - -t

Figure 7. Effects of Hyeonto—dan on NF—«B nuclear translocation. Cells were pretreated with Hyeonto—dan for 30 min and then incubated
with LPS (200 ng/md) for 1 h. Localization of NFxkB/p—65 was visualized with a fluorescence microscope after immunofluorescence staining.

Nuclei were counterstained with DAPI. Similar results were obtained in three independent experiments, and results of one representative
experiment are shown.
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8. TLR—4 4q g x| ax

LPS] 93 fEH%E TLR-4 7|do| gt FEche] avts
HAFFEYH T qRT-PCRYS B3l S3tsch. #8419
RS 94A17F B9t LPSE A3 3 delatgen, LPS
vl o] Wl F7hstch, dEW LPSE A AHg
Fo| A= TLR-4¢] T&o] mRNA $&EA ooz 7
25k (Figure 8A), T3 33 Aleko] B35 LPSE A g
39S ) AlE FHo| AFE LPS9| %o AEG A A] 7
23ttt (Figure 8B). o|2|gt A& Hol AET2 TLR-4
HHS A7 LPSe BAF R 2Hg5te] LPS7F Al
2ol A== AL Falletes Aoz Azt

Fold induction
= = = =
o =y = @ m -

LPS (200 ng/mL’
® Gl
LPS = + + + +

HT
(pg/mL)

interaction between LPS and TLR—4. Panel (A) indicates expression
of TLR—4 in mRNA levels. Cells used in the gRT-PCR were
pretreated with Hyeonto—dan for 30 min and then incubated with
LPS (200 ng/mQ) for 24 h. (B) Expression of TLR—4 on membrane
of RAW 264.7 cells and interactions between LPS and TLR—4 were
visualized with a fluorescence microscope after immunofluorescence
staining. Cells for immunofluorescence were pretreated with
Hyeonto—dan for 30 min and then incubated with fluorescence
conjugated—LPS (200ng/mQ) for 24 h. Similar results were obtained
in three independent experiments, and the results of one
representative experiment are shown. *~ { 0.005 compared to the
|LPS—treated group. Significant differences between the treated
groups were determined using analysis of variance followed by
Scheffe’s test for multiple comparisons. Values are means =+
standard deviations of duplicate determinations from three
separate experiments.

v, 2 #F
dugel FAA Y45 LA 43 W oA 1AL
LPSZ $E3 93 wdold salsteleh B 4age o

U NO= a3 252349 ofgh - #ofsh= WA
YolEd2A A Ao Fagt 9T o 222 A
Hp-S
E)

WAsHe A=A PemdE Zgdt”? Nox
L—arginine®] L—citrulline® & AZ = HA FA=EY, 1 7}
Aol A nitic oxide synthase (NOS)Z= 47
ot @43t ANz A INOSS LdE e 93
AE NO= MEZEA oY 22&4 5 E€5Ts S Eqt
ofyz} IL-18, IL-6, TNF—a 53 22 AEZ
9 COX-2¢t 22 4% WHEAEY AAES F25H9 1
=3 WouhkgoR A ekt AWE 2
COX-2%& B4AQ AeolA AR ga, =2
of #Tofdt= PGEE At U4, &
Al 45 N EEWo|tH, B2 NO% PGEE ¢
vhs 5¢F INOSeF COX—29] 319 W37 2 4] 2Hg-3tt), o4
Aol LPS A& FH NO% PGE:9] A4k F7hetct, 3t
A9 LPSeF FETE 7 A2 5t%E W NOL PGE29] A
AgFo] ZraslgthH(Figure 2,3). 71822 iNOSLF COX—-29]
9 A A 4Z3 mRNASE 20N ZAstgch
(Figure 5).°]83 a2 Hof FETS NO, PGE; A&
= INOSeF COX-20d AAE 538 2802 Jztdr,

AN ZE= ot 23 &40 =2 Q% F5 ¥hg B¢t
NOU PGsot &2 tE €54 dAY mz7iA 2 IL-62+
TNF-oE 48, ol o2 "INZEHE 7180 W
$g fEatt”. LPSE A2® RAW 264, TH A IL-6
o} TNF—q9| #H|7} F7Fath(Figure 4), SHATF, FETS
AA st IL-69F TNF-e2] AAHFI mRNA S@ o] 7+
23t} o] 8 FETY FHF &2 AAFA oA
o] IS Ag oz A eSS & 4 Qlot

MAPKs+= MEZQ] A=of o8l ¥kt AARIA}, AZ2E52
o a4 5& I v dlAE9] QLSS 55
Mzd Yol A Fog HRE A=t Fa3s 9 5,
A\ Ak 2ot 9 gz JAFTH?, o]2f3t MAPKsl=
extracellular signal regulated kinase(ERK), c—Jun N—
terminal kinase (JNK), p38 kinase (p38)2] 37}A] A&
AGH 27t EAst=t, ol&2 &84, 3 A=< 9
A3} E T inhibitory kappa B kinase kinase (IKK)2] &
A& wi7iEg o 24 NF-«BE o2 HAAIA B34 cytokine
% iNOS, COX—29] HdE ZAFT} Y, AR MAPK A5
A AZE Ao 2 NF—« B 43} Asl= Aoz
ekt th(Figure 6),

ASHHSS FslE= cytokines, iNOS, COX—29] 22
AAFRIAQ] nuclear factor—«B (NF—xB)oll &la) 2&o] &
o2 HuE ot LPse] s AlE7k A4S kB7} 9l
AFe} =jm NF-¢B7} f28]5 2 2819 NF—«B= A2 Sz
o|53ttt, NF—«BEAY F4a 3L p652 HYR9 ol%
St A Ut p65e] AAEZ E4olgtam RuE g,
AR gt A Z-E-2 NF—« BRElE JAst= A
S 2 yehgth(Figure 7).

Toll-like receptor= A¥A BHAE Gt AlZA
F2 93 E]o] 9l transmembrane signaling molecule=?
A7 HAE TLR family?] SAAEL 13222 gul3
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© 2 extracellular domaing %£3}4] pathogen—associated
molecular patterns (PAMPs)Y  micro—organsim—
associated molecular patterns (MAMPs)E <¢1&lste] XA
A W wheg doylyw FEA x| gAsE surad?
LPSE= LPS—Z3% YA (lipopolysaccharide binding protein,
LEP) 2¥5tn AL gAY AXAEL] CDA0T}
Agrsto 2 A Toll-like receptor (TLR)—42] &A1& &4
AT,

LPS2 #A=d" TLR-4& TLR-4-NF—«B7|d& &3
NO, TNF-q, IL-69 ¥&d F71& FTA7|L wj7iz=9
A7t WS AT webd oM ATAE RAW
264.7 AEZFo|A FEGY LPSS| TLR—4° Hidt =28
& Avsiar, dEwe Asds v MEEwe] 32w
LPSe] o] Solqe.2 Zhasidon (Figure 8), o1F 59
HEGo] TLR—49] Ade] HdT¢E & & ok, F7H8e=
FETGS LPSE A=E RAW 264.7 MEFof|A TLR-49]
HEE AA s, 21HBE dET] JHFA gl ol
TLR—40°] gt FAZQl 2H-go] T8 7| oz YzHr

o]t AtollA LPSE A=H RAW 264.7 ] A| 200 A]
AZHSo) 93| NO, PGE:, IL-6,TNF—e9} 22 FZ i
Ao wrdo] F7EITE. E3 NF-«BY & Y29 o]z}
TLR—49] &H| 9A] LPSA= o|F F7H= It BA 9 A+
E°llAl TLR4-NF¢B 7112 LPSA=¢] 9% dF8he2] +
f71dez Baugoqitt A 2% dETGS A=H RAW
264, TH| 2 A LPSE TLR-49 ZAEE JAstHtt. ET
LPSA=o] 93 f=¥ NOY 4L AAIStL NF—«B 714
& 24T oRA F4F S I AT, AETDY 319 ¢
24 mi7i&RHGENOS, COX—-2)9F QIAE=(NO, PGE2, IL—6,
TNF-g)oll et JAZ-Eo] 919 7|d& 3l Hehhe A2
2 5wty dEYo] €54 FEY o 9 229
SEY Aoz Aztet

V.ﬂ =

= =

dET] AEuhg oA BTE Yohus] He LPSE A
25k RAW 264.7 AlZoj|A NO, PGE22] A4, iNOS, COX—22]
WE G924 Alo|EFIQl IL-692F TNF—o2] BH|, AT A
71AE Lotr 7] o) AW AT A Tl el MAPKS] &
40 TLR-4 B4 JEE EHeto] BT LL AEL o

AT,

1. AEGLS LPSE 459 M ZfA NOS} PGE; 4
S % YEHoZ AR E

ox ret

2. dET2 LPSE f&49 iNOSe COX—-29 &dS
A £Z3 mRNAGE 25 AsA T

)
a0

3. AETS LPSE F=% RAW264.7 AEof|A IL-69}
TNF-o'2 &S A A5,

4, ETGL [ PSE S5 RAW264.7 A|ZA JNKS}

ERK, p389] 4t3tE A5t ct.

5. @ETS LPSE =% NF-«B9 & Y29 ol%
AA| st en A9 7140 TLR49 LPSe] Z3e
A&HA AAsHA T

rgh o

olZgt A= n|Fo] Ko} AETHE tfAA|Lof 2§51
LPS¢}t AAH o2 2830 2 A TLRA-NF—«B 7] 4 A 3|
st MAPKs®] Ql4tst 43S "olEg iNOS9 COX—-29
S A 5L NO PGE,, IL-6, TNF—e2] B4 A3
o2 F95 A0S vehy i

ABE

o] =R IHATATEY o]FEoF/|Z2ATAIA(NRF—
2016R1D1A1B03934552)7 2017A % AE[n]ef 2k <]
AEe s AT AGY AL ot £3qH 7| 2AFAY
(No. 2017-0062484)2] x| oJ3] =h= A2 o] 7+
A=y},
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