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Effects of Baicalein on hydrogen peroxide productions in RAW 264.7 mouse
macrophages stimulated by peptidoglycan

Wansu Park

Department of Pathology, College of Korean Medicine, Gachon University

ABSTRACT

Objectives : The aim of this study was to investigate the effect of baicalein (BA) on the production of hydrogen peroxide
in peptidoglycan—stimulated RAW 264.7 mouse macrophages.

Methods : Peptidoglycan—stimulated RAW 264.7 were incubated with baicalein at concentrations of 50 and 100 uM.
Incubation time is 30 min, 2 h, 12 h, and 18 h, After incubation, The production of hydrogen peroxide in RAW 2647
was measured with dihydrorhodamine 123 assay. Berberine and gallic acid were used as the comparative materials,

Results : BA at the concentration of 50 and 100 uM did not show cytotoxicity on RAW 2647 for 24 h incubation, For
30 min, 2 h, 12 h, and 18 h incubation, BA at the concentration of 50 and 100 uM significantly inhibited the
production of hydrogen peroxide in RAW 264.7 stimulated by peptidoglycan (p {0.05). In details, production of hydrogen
peroxide in peptidoglycan—stimulated RAW 264, 7 treated for 30 min with BA at concentrations of 50 and 100 uM was
93.91% and 93.52% of the control group treated with peptidoglycan only, respectively; the production of hydrogen
peroxide for 2 h was 93.8% and 92.71%, respectively; production of hydrogen peroxide for 12 h was 94.86% and 95.93%,
respectively; production of hydrogen peroxide for 18 h was 95.37% and 96.48%, respectively.

Conclusions : BA might have anti—oxidative activity related to its inhibition of hydrogen peroxide production in
peptidoglycan—stimulated RAW 264.7 macrophages.
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H ] =Z2to|7H(peptidoglycan)= O (gram—
positive bacteria)¥qt otzt IS/ +t(gram—
negative bacteria)7}A] Z}sh= thi2o Al AlZH L
TR F2 BARA, WEEIAT 32 T A9 ool
Z N-oMEZFFZA (N—acetylglucosamine; GlcNAc
T NAGA)T} N—opA g B&tAH(N—acetylmuramic acid
: MurNAc T+ NAMA)o| HE]=Z3H(peptide bond) 2 A2
H 2 F AR A AldtS E35k= 7| 58T ofy 2t
AHA 2 ES HGAE =8t Gl daixE & A
QATHI aggd 59 el fgste 439 "AA
AlA "M wEHLEHE AY w3 =
1(nucleotide—binding oligomerization domain 1; NOD1)
I NOD2&= HE =227 EAA] FEES Hst= A
o2 g U}, o|FA AFA PEHE=ZEL BE EEHE
(bacterial peptidoglycan—conserved motifs)S ¢124135}H7
¥l NOD1# NOD2:= &xtd o=z &2z} 7}ubd|(nuclear
factor kappa—light—chain—enhancer of activated B cells;
NF-kB) 4%, $AHEE 43 ol Q14kStE 4 (mitogen-
activated protein kinase: MAPK) A%, €91 QAHHE
(type I interferon; type I IFN) Al & 9] &AJSIE E3to] g%
Yhg-2 3 ohast AlZ vhg B o7 AEE A5,
ARHoRE NFALREE 7HA= F9FA AlEFRI
(cytokine) - ZAEEYE FZFT(neutrophils) @ THAIANE
(macrophages)2 §213H= A2 7}121(chemokine; chemotactic
cytokine) « AT A Z o] 2Jst g4 HEFO| = (anti—microbial
peptide) - EFd1  QAEHE - A AAZE(reactive  oxygen
species; ROS)9] AT ZH-SHAHL(adaptive immune
responses) @ A7}A8}a-& (autophagy) & FFHH Y =
Ao 3 Mot EZ2(phagocytosis)T #HHIE ZF
3to], AlZ o] Y& & (endocytosis) - Ald+E-H] A Al (bacterial
secretion systems) - 7|84 E4(pore—forming toxins) -
Al A 3 (outer membrane vesicles) 5= Z3lA, HE
Zagtolzto] AZUE 98 = oH, oA Y€ A
=) W =Feto|zt 27-& NOD13 NOD27} {148k, 4
Zo=Z NF-kB 9 MAPK A=Z9] &43}= E3slo] CXCL8H}
e AGEA §AA 9 DEFB1Y} 28 &3 Ho] A%} 9
WEZIIE SUFoRA Fdd]l YIS WIPEIGo
AARGD # 5 G, Bolat AL, Wewdetolzt =
AbEo] g2 Y 5ol3 IgG A9 ExA = Zgiith=
BIE o]foA uh It 2006@%E Myhre 59 Hilo]
oJstd, e =t IFFAAY AL Fa &
S 2A, AFSAATY AAGZAAY IFF T WE5LE
A2 £ ATt AFSAFI} vV 2 AFFYFE 9
AE s =¥, LAH02 A9 AAJHGA A (innate
immune system)7} ZH%538le] ¥ YA (pathogen) & ¢1A|8}1L
2335t AASAY, FLAAIAE(antigen presenting
cel)9] ZH-gof oJsto] AZHAA| A HZ(TAHEZL} BA
Z)o| HHA Y FEI AFEeEZN EAFU 5L 7t
A= BolA A7 AL, HEA & HAA=RE T4 -
AEE $FAEEC] AAEE W FdFuhgo] AHPHTH Y,

A, A, vtolglA 59 WA 9 o $A-eR o
St AMHIGAA S HExH] HIAE7L Aot

gAANEZE AA o] Fdste uAE S5t HAEFH
& do|AT, FHoRE =53tE AEU YAE T
QA= MM 22 T2 5to] AAY Aol Fagt
716& st HAAY AA - et dAEY AAE
A3A B4 - AZ(reactive nitrogen species; RNS) - Z-AJAE
AZ - Ao]EFIel £9o] dZ91AH(inflammatory mediator)
£ dFo 2 A - HESHA Hed, olEA dFe R waEE
= E5UdAEe] WEE sFAEZEC Aty AEHA
(oxidative stress)E usle] PAarzx R o] £4F 9 G223}
o Ao 2 ofojz|= HAHgo| e 5= i}, §3] shol=
ZA 5 EA}o|E(hydrogen peroxide)= HYA o &3] &A=
== dAAIEZ Y A2 AbstEH(oxidative burst)oll &J3fi4]
gFos Qe Q] Sg4LFAY, Best shol=
27 HEAlo| B 2AH #HAA| Y AAdE ETH oA
A5t AEAE fEste] FH 2R oY AL 48}
AEYAS GUsHE BAEE U 4 Yo, agm
2 fe =gttt 22 A8 AFSHEJIAR A=
QA ZY slo]E2d HEA|E RIS 2Ht= &
A2 FAFeR QA3 A2 ASAEH A B}
85 43 5 = A8 T 5 U Aol

Aol Ao B ATEe BI(EFZ: Scutellaria
baicalensis root)®] FRAAE F9 sl wpo|ZE
(baicalein; 5,6, 7—trihydroxyflavone)©] ©]&UARNAZ]
o134 E4 2l polyinosinic—polycytidylic acid® AF=HES-
b2 A A 2] HFHSS AAIFol| et Bt vt 9l
o}, ESE vlojZg|Qle] g EZH Z 2 XHlipoteichoic acid)o.2
FEEE thes QAN ZY sto|E2d HEA|E TYA
AL g5t AAIFe] diAE Bu?Vg b ok 2y
Hel=ggol7te 2 FUEE diA|2Y sto]22 7 HEAL
o|& Aol gt vtolZ 1Y ZH-go A= oFA 7R B
35k ut gik, & AollA = vlojdHRlo] HEEFetolgte s
AFHEe AH AN Z(RAW 264.7 mouse macrophages
cell line)9] 3to|E2A4 HE o] Ao n|XLe IgFS =
Abste] ot Aa-g Agl7lof o]o B ast= Hiolth,

I As 92y

1. A=

RNE

2 A AHEH AoF 5 Hbo]Z# ¢ (baicalein: Cat No
465119), H =W (berberine; Cat No 200275), ZZAt
(gallic acid; Cat No 842649), ZMx =7 HE|=F
gto|7H(Peptidoglycan from Staphylococcus aureus; Cat
No 77140), MTTA|2F(Cat No M2003), DHR123A]2(Cat
No D1054) 52 Millipore (Billerica, MA, USA)ZF¥ ¢
ato] ARgatgon, A ZujgE 34 Dulbecco's Modified
Eagle's Medium (DMEM: Cat No 11965118), heat—
inactivated fetal bovine serum (FBS: Cat No 16000044),
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Penicillin—Streptomycin (Cat No P4333)5& A ZIAqxt
o] A E]YAH(Thermo Fisher Scientific, USA)Z ¥ T3}
A8},

2) 7171

Age AMFE F8 7|7l AlZH|7](NUAIRE, USA),
E#2ZA N (Jeiothee, Korea), =H &A1 7 (CK2, Olympus,
Japan), Y4E2]7](Gyrozen, Korea), ZA2Y%5 3 (Gudero,
IlshinLab, &34 217](TRIAD LT
spectrofluorometer, Dynex, USA) S°]|t},

Korea),

2. 9

1) MZZ

2 dFoA AREH AEFE oA gidAEZQd RAW
264.7 mouse macrophages©|®, 3dH=A|EZFL3Y(KCLB,
Seoul, Korea)o|l A &t

2) MIX HHQE

A Z] ujgke AYATTO o wel AxstPeH,
AZEL 37T, 5% CO; ZZ°)A 10% FBS, penicillin
(100 U/mL), streptomycin (100 ug/mL)°] #7}¥ DMEM
Hi A 2 v FE] it

3) MZMZEE ZAMTT assay)

Hio]Ztg|9lo] RAW 264.7 mouse macrophages®] A3
REL 1AL YT dobr ] Jste] AFATY o
w2t MTT assayS AAISHATH

4) MIZL Sto|=E22 HEA|E M8 =55

AEY stol= 22 HEALo|E(hydrogen peroxide) 4L
APA5 ) o] wel dihydrorhodamine 123 (DHR)
assayS AA|SFATE. 96 well plateo]] well @ 10,0007 2]
AZEE £33, 2443 &< A s}stgict, g3yt |
A|Zo| DHR (10 gM)°] &7 vjz& 3083 At | #iAE
AASEE, 218 HE| =FTo|7HO.5 ng/mL)d vlolZ|
Ql, HEHR, 2894 5F wiRol got 2 wellel]l At
308 - 2A17F - 12A17F - 18A17F B&F viekst & P37
(excitation filter 485 nm and emission filter 535 nm)Z&
o]-§3t] A xY slo|=27 HEAO|E TS S5
sto|E2A HAAGARS HaEEEE oln L 4
Astazl =X W 2", 24 55 AFste AgE
AHgstgon, 28 . Ao d3PE Fxsly
100 pMY] F=2 AYo|A A=t

5) SAIXz|

BE AYE 33 o) vtEHE F B+ FFHAHMean +
SD)E HAIHeH, dx2t 2zt
LHIH S (ANOVA test) 2.2 5§
FoE2 0,052 HAsHA

AR o4 Bastgon,

m Z2 3
1. Hlo]Z#2lo] RAW 264.7 mouse
macrophages®] N ZAE&] ]3] FF
Hlo]ZH|21(50, 100 #M)& 24A17F 5<¢F RAW 264, 7 mouse
macrophages©] 23t & RAW 264.7 A|Eo] AE2E&L X

AR A3}, 50, 100 £MO] FEONA FAT (A ZujFH Tt 2]
3t ) tE 22 101.5 £ 10.4%, 98.1 + 10.01%=2A

#
-

Cell viability
(% of normal)
S

1
20 | |

: S i : :
Nor BA50 BA100 GA100 BE50
Figure 1. Effects of baicalein on cell viability of RAW 264.7 mouse
macrophages. Cell viabilites were measured using a modified
MTT assay after 24 h incubation with baicalein. Data represent
Mean = SD. Nor, the group incubated with media only. BA50
and BA100 mean 50 uM and 100 uM of baicalein, respectively.
GA100 denotes gallic acid (100 uM). BE5SO denotes berberine
(50 uM). # o< 0.05 vs. Nor.

2. "lo|Zd|219] 30+ uljofo] He|=Fefo|Tto =
A= vk RAW 264.7 HAIA|L 9] sfo]lE
A HE Aol Ao v = FF

“HE|=Zato]7H0.5 ug/mL)’ o2 = ¥k RAW264.7
mouse macrophages©] vFo]Zg|<1(50, 100 uM)2. 2 308
B A F A2y stol=2A HE A= S AT
A3}, 50, 100 uM9] sE=oA 2L (PE =Feto|zet A
g3t &) oin] 2+ 93.91 + 4.25%, 93.52 + 3.1%=2A &
%t JAIE Yetdth(Figure 2), 2722 AMEE 24
AR2 956 + 4.07%2 723 ZAE Yehfa, Hawde
104.88 + 4.39%2 528 715 vech

3. vho|ZHIQ19 2417 vjgo] He|=FetolTt
o7 = vk RAW 264.7 AN Z9] 3}
o= WA olE B ulAE FF

“BE|=Zao]|7H0.5 ng/mL)’ 0.2 A= ¥ RAW 264.7

ANz o] Blo)ZE|<1(50, 100 WM) L2 2A|17F B9t A3k &
AZY slo|l=2d HEA|E S 4% A}, 50, 100
UM oA dzZ(HE| =Zo|zkgt A s &) v &
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7+ 93.8 + 4.39%, 92.71 + 2.95%2A 22t A S et
Wolch(Figure 3), 2o 2 AHSH ZgAib2 97.94 +
4.271%=2, ME2WAL 103.12 + 5.16%2 2T {oJ3 ¥}t
£ UEtlA gkt
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Figure 2. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 30 min incubation. Data represent Mean * SD.
Nor, the group incubated with media only. Con, the group treated
with peptidoglycan from Staphyiococcus aureus (PDG) (0.5 ug/mlL)
only. BA50 and BA100 mean 50 uM and 100 uM of baicalein,
respectively. GA100 denotes gallic acid (100 uM). BE50 denotes
berberine (50 uM). # o < 0.05 vs. Nor; * p< 0.05 vs. Con.

#
1101
— * —_
100+ I P;l;ﬂ
90- o]
804
704
60
50
404 | e &
304
204
10+

*

e
i e
T

R

S E BB EBaEE
e

s

o

R
—

: | e

Nor Con BA50 BA100 GA100 BES50

PDG

Figure 3. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 2 h incubation. Data represent Mean * SD. Nor,
the group incubated with media only. Con, the group treated with
peptidoglycan from Staphylococcus aureus (PDG) (0.5 ug/mL)
only. BA50 and BA100 mean 50 uM and 100 uM of baicalein,
respectively. GA100 denotes gallic acid (100 uM). BE50 denotes
berberine (50 uM). # o { 0.05 vs. Nor; * o< 0.05 vs. Con.
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4, ulo|Z| Q9] 1247k vjgo] FE| =F o]t
©2 23 ¥ RAW 264.7 HAHZS] 3ol
E27 s E Aol P4 v|X= FF

“gg =Zao]7H0.5 ng/mL)" o2 = ¥S RAW 2647

ANz vho]ZH 21(50, 100 uM) L2 12A]7F St A28t
T AzY stol=2A HEAE S 2T Z, 50,
100 uM ] F=o|A tizF(He|=ZTtolzh =g &) ]
7Yz} 94,86 + 3.49%, 95.93 * 3.77%2A &% A=
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Figure 4. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 12 h incubation. Data represent Mean £ SD.
Nor, the group incubated with media only. Con, the group treated
with peptidoglycan from Staphylococcus aureus (PDG) (0.5 ug/mL)
only. BA50 and BA100 mean 50 uM and 100 uM of baicalein,
respectively. GA100 denotes gallic acid (100 uM). BE50 denotes
berberine (50 uM). # 0 < 0.05 vs. Nor; * p < 0.05 vs. Con.

5. Hto|Z# 9] 18417k wlj ko] el =F ol
O 2 A= vk RAW 264.7 YA Z 9] 3}o]
EZ2A HEA o= A v|A= FF

“HE| =2 2o]ZH0.5 ng/mL)" 22 A= B2 RAW 264.7
o)A 3ol vho]Z#|Q1(50, 100 uM)S.2 1847k E2t AE]gt
T AzY sto|=2A mEAlelE S S A} 50,
100 uM9] FEoA 2 (Pl =Fetol 7t At &) iy
247+ 95.37 + 3.79%, 96.48 + 3.08%=A o3 AAE
Uet Qch(Figure 5). 2T o2 ARE-H ZEAk2 9724
3.31%2 93 ZAE YeEhfila, HEHH2 109.48
5.33%% 93 718 Uebict,
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Figure 5. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 18 h incubation. Data represent Mean £ SD. Nor,
the group incubated with media only. Con, the group treated with
peptidoglycan from Staphylococcus aureus (PDG) (0.5 ug/mL)
only. BA50 and BA100 mean 50 uM and 100 uM of baicalein,
respectively, GA100 denotes gallic acid (100 uM). BE5S0O denotes
berberine (50 « M). # 0 { 0.05 vs. Nor; * p{ 0.05 vs. Con.
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v,z %

oFst 79 FAA AL EHAZNE 5k oyt
g glo} 5 AT 58T HFHtolg A9 X432 £dS
o= et Yyt FF5 o2 HE wgFozo wtd &
Zdfo] Q7o AFE st ok TEE oF|sk= Al
5= A st BB ot HEoE 3t theFgt
SAE, & B FHAY SRS - wHE - 55 - 31E
£8 -8 S35 - BF 5 NEE 5ol ¢g3E €8
7F Aot 2HEE Al 59 FEeR Qg A& x=e)

= =

A 5 A8 FFATNAN AFH R AMEE o] FhoFat
Ue T8 AESS ol ST A=A AT
EF gol o|Zojx] frH Y, o|FA AEHOE FHYA o
AHE o] S FFAHE A RE AZBIA, §hefo Z3HE
ol Qe T8 AESS AEE HEIE W, o]AE o &3y
SAA R QEAIATE AW Hohs, AlZE o83
AT AE & D3, AN, HEAE, THIZ, BAE
5 MERE 0|83 in vitro A7 APH O o]Fo|A &=
A7t o, I FoXe AP v dSAA88E
Ao gogt upA AN ZE 0|8 FEALTL ol o]F
o)A P10,
£ dAFoxe F5Y FLAES ol ERIE e
el Feto|t o2 AT RAW 264.7 thA]A|29] slo]
E27 HEA|E Aol nR = FEFS ZAHAT. violZ
Q12 EetH o] E(flavonoid) ] & FREA 1 A&l
g3t @2 AFEI7t olFoA  fow, FH(anti-
inflammatory effect) - &4t3Hanti—oxidative effect) - &
2L (anti—bacterial effect)So] gl Qi? Aoz
vlolZte|Qle] Aol thgt AR ILE AHEH, FH(Wang)
592 2002920 Q7RG F3to] ulo|ZH| 19| positive
allosteric modulator g&o] tjsle] AAJSE v Uk, 2011
Jzo] de Carvalho 5& Hto|Zr#¢lo] GABAA receptor
complexol] M- 2 FEMFAIA TS} A ATE UEd
tha B up QoY who| 2|9l Hlo|F AN GAIEER
FHE HAAEZY YEFESE FY5HA JAT| g
Ba7t 20189 =] 7 5V o)A o]RojZ ul QiT}, A
59| ®m¥o] oJsd, upo]Ze Q1L Holg A AR &
olo] ¥ (polyinosinic—polycytidylic acid)® A}=F¥r2 RAW
264.7 AN 27} Y HE ThFE B AAS (LA
&, IL-6, IL—1e, granulocyte colony—stimulating factor,

granulocyte macrophage colony—stimulating factor,
vascular endothelial growth factor, monocyte chemotactic
protein—1, RANTES, Ilipopolysaccharide—induced CXC
chemokine, Interferon gamma—induced protein 10 5)<
oAt AAstHE e, o]27t AA|&-E2 STATL, STATS,
CHOP, AP-1, Fas §AA=9Y HAAA - AlzdY Z&
=9 A dAE 2IZAAEHAA CHOP-STAT
pathway® 28& $¢ Zolth vhol2eele] Fekaso
gt Bz o]fol HE QItk, Afo]E7FQIS Aol mA]=
o]z Qo] Z-go] it ® g Hurp 2007dE9
Hsieh %] 9J8)A o]FojzEd 1 Rilo] oJs}d, ulo]
2918 TNF-¢2 A9 7t H]A Z(HMC-1)¢] TL-6,

IL-8, MCP-19] #}c}8AS NF—4BEASA L 14Be
QS AAS B4 ZAAZITh EE Chen 59 Hu?o)
oJstH, HpolZ#|d2 17B-estradiol2 FUEE= AT
Al3zo]l NEZZFAL A8}, estrogen receptor a%}t
G—protein coupled estrogen receptor 309 AT AL 2}
Do 2N AERAOEY Y-S JAT Austin 52
2020d=9] B1¥o| oJald, Hio|ZF AL Ishikawa
PR—BA|329} T47DA| 32 2] progesterone receptor?] ZA3A| =
2§35k, OVCARSAHIZOANE SFIAIAEIOE £8A|Y
Bl 53291 FKBP5¢F GILZ @3S £X3t= 5 2732
HIolE £84 EsAE g3ttt vo|ZdH L THAS}
ZFoll A= FasH 282 s, 2021 8% Zhang 59
Bu®o ostH, Hho]ZH ¢l oxidised LDLE AThe
ATARH H M| 25, AFHEJHEIAZT, RAW 264.7
A AZe] IL-6, TNF—a,
inhibitor—1, Matrix Metalloproteinase—92]
MAPK/NF-¢B A&7|Az24& st |5tA A gttt
2006@ =] Deschamps 59| ®11*)o] oJs}m vfo]zd el
human platelet 12—lipoxygenase®l] Tl Aeizlel <A
285 Ui o2 AL AgY dRE ARARAY 7t
4L Ueith 20119 % Xiong 577 vlolZa ¢l Al
ARz AT giste] Bk vl Qled, FAH o2 vholZ
| elo] CUMS(chronic—unpredictable—mild stress) 22 F
Bfjul 2 20| A extracellular signal—regulated kinase2] ¢l
Aslotbrain—derived neurotrophic factord] Wadg &35}
o, CUNSE Y 2] locomotor activityS 7AA| 24 &
$EanE vetdd, A83Agbe| g vlolZEele &
o iz AFEo] o|Fol=dl, 2022W=Y Li 59
Bael ojtd, wtelZHdle olaZRHHER FUEE
AFANGZ AN E(HIc2) Y A58 NZATEANE A5+,
olaZ2HYEE AU AFHTENEDAA creatine
kinase - lactate dehydrogenase - ROS - malondialdehyde

activator
o
AL

Plasminogen

AL A 5= 9| superoxide dismutase - catalase -
glutathione BA3& I EA7|= 5 FASELE et
o8 A IL—6 - TNF—¢ - Bel-2—associated X protein -
Caspase—39] H&S JA|5l= ¥HH, B—cell lymphoma 29
e Z7H 7|, AEAlZZ22)9] TLR4 - MyD88 - NF—kB -
p38 - ERK1/2 - JNK9] 8435 A3t

20199 Li 59 Bu%o| o3}H ulo]Z-a9le pristane
02 = FFA vt HdoN Gl g FAA 7|
A 715 AAE AAsEe™, WAA AE F4(intrinsic
cell proliferation) - AF LAWY E Al (glomerular crescent
formation) - AFAEA Z(podocyte injury) 52 AlIARFZ 3]
Ha|H3te} A2 AE 24 3Hglomerulonephritis activity)
£ IFAF o, o]fT A2 HiolZE Qo] IR A
A 3E (myeloid—derived suppressor cells)9] 32 A5t
SR AN Zo M 9] Nrf2/HO-1 AEE 733513 NLRP3
WES A BAET), 202149 Liu 59 2139 o)atH
Hpo]Z %12 Vero cellsol A9l SARS—-CoV-29] EAIE ¢
AFTHECs = 2.9 M), 20219 Li 59 2o o3ty
vlo| g2l A A A E(articular chondrocytes)ol] ZH-&
sto] AZ 9] E3E A3tetal, 2Z oML (pre—osteoblast) <]
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Ag At AMEE EXFgeEHN E3tE FopMx
(osteoblasts) 9] 2 ZaA]7]H, YA EZ(endothelial cells)
o] FPAML Aafsta FIA|EZ(synovial cells)?] F4]&
A5t 5 ZIHE F(osteoarthritis) 2] X Fof &zl oF
Eol d & g}, o]et Zo] nrojz#|Ql19 oFel A fof digh
theFel Bi17) o] 2ol AN, oA 7] HE mFEo|to R
FiEE A2 sto| =24 B EAlo| = THJ Aol digh
vlo|ZrgQle] dmute] thgt il o]Foi7l v} glrt,

Feld(murein) 22 E87|% = P =Io|hE, 1
T agSEd R AlxEE 25k, Ry
A2 el =gyt Age Edol W, 1ESAAFEY 1
¥ HemFetolztEol o F47] W2, £2 IHF
Ao EAEAZ QAT Q! & FEjmFato|zte
JFANHo A FAT S WA FFed, 1 olRe
a8+ Bl =Feto|hFo] AH o= gropa dafefo]
AR Y7teg faeke] Hapdo] yeptr] ok wh e,
JFFEF] A PemFEto|ghgo] FHF R FAA
Hepoz A GME AR $RE7) gEo )
olge PE =Tt T2 F /Y otv|ed, S N-olAEZ
F3AHT} N-opdRatulito] e =432 A4 11 3
&S] FEAolH Alete RIORA Al BT V)5S
stedl, AHNEZYE] e HIAE AFsHA Aot
N2 atepd 59 el tgshe 439 WAA
M &ZAEol NOD1Z NOD27} 2 HE=Za7He 2
Aele AR dHA Utk o]FA ERFT N HE =S
27t HE RE B E Q14514 =& NOD1Z NOD2+& <A+
© 2 NF-kB pathway, MAPK pathway, type I IFN
pathway®] 84315 F3t9 A5 v X3 ohofst Wy
AALA A ARE 243, AH o2 HAHSI-ST
AR e dSUAE, dE EH, 8354 AlEA -
A&7 - Fatd HEkol= - ype I IFN - AEALF - &4
A2E 5o S X8 HSHGNSE Artashag-&
WY &, e Egato|zke A E o7t A7
Z A3t wHsHE Zgete], Aol Yatg - AlFEEAA -
7183854 - Addgaz 58 FallA AZUHE 442 ¢
pom, o]PA FAdE NZUY Fe=Ito|tH(EE dFE)S
NOD13} NOD27} ¢l&)ske], &x1&8 o2 NF-kB pathway
2 MAPK pathway?] 84315 dojitar, CXCL8T} 2 A
54 +32 9 DEFB13} 22 &3 o] 3% wdS
7He SHEoEH e dSshe HIdFEso] AAd
o & 4 Yo, guHos e mFetolzhe] BAbEo)
T EolF IgG Y BRAR Zgltte Bk o]F o
A v} oY, T3 2006 E Myhre 52 QTR IE E3}o]
He|mFaepolzte] 23w AATZAAYE 1dF a2
YEL2 AXE 4 Yoka AAG v Ao, a3 dET
TR 2 IgFAAE JAE JAHEA HH, $4FHeR
AAe] AHAJAGAA L 2gste] HHAE AXHL 2
sto] AASAY, FLAAAAEZY] ZH-gof oste] H-GHAA
A2l THZe} BA 2] HUAS] FEI7t AlFHo2HN EFF
Holl H-S8L 7M1= Bold IJA7F A=, HdA 2
AAZEE 37 - A" SFAZEC] AAHE HIES
So] Wy,

olN
filo
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o

2 o
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3 &t
oS 59 AAd HLATE A HAsHA =4, +A1F
O fSate AR "IAAE gt AZEE A=

Ped, 315 F8F HINEZIE diAzolt}, dANE=
71EAH o2 Ao AYske nAES 145tk 23] - vty -
AAstz G HIFFTHES oA, gHeRE=
LSHA|E - FAE SOl A= AA| 2S5 AAZES
Ao AX AA Y FHFA | F2E 75 Fdst=Tl, ¥
dA 9 AALL GAEY AAE HaA SLELT - A
2% - APO|EFS] - ARIRIES HFLRE Aot T o
ST 2= o]g A dgo s A - WEEHE B4
2% - @FAAEC] YEE SFAZE AEE &
2ZA AEYS FE& et 239 &4 ¢
o= ofojx= Hahgo] yehg 4= qlot, 53] off
ZEEY HLA o ol AFEHA AEZ ASE ol oA
gFos QA= dEHA FALFTO| HIRE Slo| =27
HEAO| BRI, BEF slo|E27 HEA|Es ZAH H
dA 9 AANE adHoRqt, FH A} A|azof A3HH
AEYAS UEtE RALL op|F 4 Y aus
Hel=ggolzte 2 A= tfA M| 29 slo] 227 HEAL
ol BYPYE 2Hsts EE2 TELE QT A 29
ASHEEE 9 T AshE AE A RAES ASE
Ue BIE HIT £ S Aot

Aol Ao B A7EE FFEH)] FAHE F9|
shel  HholZERle]  o]FUARNAL  QAIFFHAEEEQ
polyinosinic—polycytidylic acid2 A= uleA )l A
29 FEEE AAF e diste] Rk vp glx, viol]Z
Qlo] g AJAto R JHEE whA ALY Flo]=
27 HEAIE YBAAE FYSHA dAT dAE 2
2208 v} gt} E3F Wj2w| o] polyinosinic—polycytidylic
acid® A=Hr2 A A| 29 HYHFHES FYstA A
Foll i = Bt up QA|Nt, Hlo]ZE o] HME|=F et
o|rL 2 FEEE HAAIEZY sto|E2T HEA|E /G
X = 28 dig Rues gt 2 AolA] vrojzdQl
(50, 100 pM), HIZHR(50 £M), ZZAH100 £M)& RAW
264.7 A M| 2ol 24X7F AT AZYSES ZARE A3
AZzEdo] YeitbA] ggtem, HholZ#1(50, 100 xM),
HZHAGBO xM), ZAH100 M) HE|=Z2Ho]7HO.5
ug/mL)T T RAW 264.7 th]A o] 304, 2413F, 12413,
18A17F A3k = RAW 264.7 thAA|29] sto| =24 HE
Aol & 3L 2AIAY, APZAT, e =Ieto|he Tt
o2 A3t Fo A= 308, 247, 1247k, 184|719 BE
ANZE A {23t stolE27 ®EAto|= AAAFTHY Uy
oo, Fe=Fetolxta uho]ZH|Q1(50, 100 pM)S A A
23 Lol AL 308, 2A7F, 12417k, 18A17Ee] BE AJ7ko] A
Hel=Zgtol7t BEo 2 A 2R o3 AYALE
et gleh, We =2gtolztat Z8AE A A=t FollA
= 3081} 18A171] A oA HE =Fefo|F =2 A7
g FEY Fo3 AAFAE UEld s, gE=Zet
o|2tat vl 2HH-E T AT Foll A= 308 12417, 18
AZtel AEoA HemFeolzt dEe R At FHE &
gt BHF7HE Uetdigi=dl, olEd A= w2 3
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FaTe} Bl AR 2P ot AWATE vlol2
#gle] A 54 Uehlx gowNE, WeEe
ozte] AFo FAHE ANZY Sol=2A HF Aol
s AIRFeEH dAAZe] ol AstH AEd
P4 ginhe Zo® A4E 4 98 Aol Jx
res whe s AHZY SolERA S
Fo3tA Ak vrolgH el 2872
Fol Lehg el =2 etolzte] o T4
AL A Bt vholBE Qo] 7
el os) fuEs Ashe sy g
4 9l Bl g Aoz S 4 gt
SHAIRE HholZdQle] Sto| =2 WS At = M UARIH:
AzIEA AL SEEHoR ehtAE ggte. 19
1 upolgeQlo] BE Smet BE A|7H) Heel A 10%0]U]
o Famats BYozA, Aol FURAE gL Aow
A48 4 AT, shol=aA HBAL|= Aol AL %
AUAA 5 +28L T ©, I 0 AFE £ 9
Aolth, %, ALY stol=z A HEAe|= Aol 7
ez Rd Aoty FNRLET TS T
wj, wholzke glo] thAIAZe] S4e UehhA) ghowA A
AaEo) WS 2 4 P A8 Bl ML F o
ge A7t Lad Aoltt. ojeo] PelEIetolzto B
Bh5lE 474 Z NOD1 NOD2 -] that uholze el
go] ofet ATE wlolge o] FastaEel FAFEL
98l Waw Aoz Amw
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2 Ao A= ulo]ZH01(50, 100 x£M)S HE =Zeto]
Ztal S RAW 264.7 A A Zo] 308, 2417, 12X|7, 18
A7E A2 gt & RAW 264, 7 thA A2 Q] Sto|=E2 A HE A0
T AAEE ZASHY o3 22 AaE At

1. Hlo]ZH o1& 24X]7F 5k RAW 264,7 th2 A Zof A=
g F RAW 264.7 tAHZ] HESS 2ARE A
50, 100 uM9] FZolA FATH(N ZuiFAT A 2et o)
ojH] Z+zF 101.5 + 10.04%, 98.1 + 10.01%24 &
o5t ¥ish= vehtA] kot

2. ‘HeEl=Zgo|7H0.5 ng/mL) o2 A= H-2 RAW 264.7
ANz Hho]ZEIR1(50, 100 uM)E 30+ Hiet
AL 50, 100 UM oA HYRZ(NE=F
gtolZtet A2 gt ) Bl 2k 93,91 + 4.25%, 93.52
* 3.1%2A {3 AR E HeEt T

3. WE=Zeo]7H0.5 ug/mL) 22 A= 2 RAW 264.7
A Zof Hlo]ZHE1(50, 100 uM)E 24A17F B Fet
AL 50, 100 UM oA HYRZ(NE =
ghozhat A g]et ) oiv] Z+zh 93.8 + 4.39%, 92.71

+ 2.95%2A4 $9% A5 veryec,

4, ‘HE=Zgo|7H0.5 ng/mL) O & A= Bk RAW 264.7
A A o] vlo]ZE Q1(50, 100 uM)E 12A]7F viekst
A A 50, 100 uMe s HR2Z(HE|=S
glo)ziat 23t &) iy 2+ 94.86 + 3.49%, 95.93
*+ 3.7T7%=2A gt JAE ety et

5. ‘HEE=ZEo|7H0.5 ng/mL) &2 = Bk RAW 264.7
A A o] vlo]ZE Q1(50, 100 uM)E 18A]7F Hjokst
A A 50, 100 uMe s H2Z(HE|=F
glolziat A 2)gt &) iy 242 95,37 + 3.79%, 96.48
+ 3.08%=2A Flgt JAE e ATt

oldt Atz viold o] vk HANZY NEYE
& o H3E YeEA goedAE, PeE=ITtoRY
O 2 A2 vhes AN EZY SOl =2 HEA|E A
AE7He FYsH dAlsttE Aoz, gEmZeto|gt oz
FEEE RAAZY ASFAEFHLE FOfSHA Ao 9
ottt % who|Z Qe ol &% AldHAS AEA e
sl Hep WL A7 28 Aol
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