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Effects of baicalein on hydrogen peroxide productions in RAW 264.7 mouse
macrophages stimulated by poly—IC and lipoteichoic acid

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 and nitric oxide (NO) in RAW 264.7 mouse macrophages stimulated with polyinosinic—polycytidylic acid
(poly—IC) and lipoteichoic acid.

Methods : RAW 264.7 co—stimulated with poly—IC and lipoteichoic acid were incubated with baicalein at concentrations
of 25 and 50 uM. Incubation time is 16 h, 18 h, 20 h, 22 h, and 24 h, After incubation, The production of hydrogen
peroxide in RAW 264.7 was measured with dihydrorhodamine 123 assay., Chrysin was used as a comparative material,
NO production was evaluated by griess assay.

Results : For 16 h, 18 h, 20 h, 22 h, and 24 h incubation, BA at the concentration of 25 and 50 uM significantly
inhibited the production of hydrogen peroxide in RAW 264.7 stimulated by poly—IC and lipoteichoic acid (p <0.001),
In details, production of hydrogen peroxide in ‘poly—IC and lipoteichoic acid’ —stimulated RAW 2647 treated for 16 h
with BA at concentrations of 25 and 50 uM was 82.36% and 77.24% of the control group treated with poly—IC and
lipoteichoic acid only, respectively. the production of hydrogen peroxide for 18 h was 83.15% and 77.91%, respectively.
production of hydrogen peroxide for 20 h was 82,.88% and 77,82%, respectively; production of hydrogen peroxide for
22 h was 83.27% and 78.17%, respectively; production of hydrogen peroxide for 24 h was 83.54% and 78.35%,
respectively, Additionally, BA at the concentration of 50 and 100 uM significantly inhibited NO production in lipoteichoic
acid—induced RAW 264.7 (p <0.001).

Conclusions : BA might have anti—oxidative activity related to its inhibition of hydrogen peroxide production in ‘poly—
IC and lipoteichoic acid’ —stimulated RAW 264.7 macrophages.
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20224 Chandrashekar®} Pandi®] 2xVe] oja}d 82 (&
)9 F8 JEQ EtEolE Hio| A1 A% SR
717] 913t 3B} AR E FIHGT oA de] AHgE o]
=4, 7Y ekt AdsolA FAEE Fa5, FEEA,
FHpolg A 9 gk B4 ol HuEGy, 5] H(lung
carcinoma)oll tj&te] vzt Qlo] AlEZS2], Ao](metastasis),
AN ZAE Ab(apoptosis), LETA](autophagy)e] 24 53
T gAY S Yetd o2 A FHYRBA 9] 7HsAd o] A7
"t &3] $F(EH)FEEY M agte] taj = oheFet
®37} o] oA gzt olF 5, 19999 Shao 5] B1”
o oJstH 381 QTR HIHNZEDANAN FFFE2=9
A Azy FAEEAL A AZYEEY T D AxE
7159 IES Uefiglen, obZe] AFIHAF A Htol
Qe FH2A0| =(superoxide), IHAFSIeA(hydrogen
peroxide), 183 3dlo]=24 Ft]jZ(hydroxyl radical)
AH AAE 5= 2L, 318 ABAFEDAA A5t 2EHAE
OF3IA 7] P AR ASHA| EFLZRE NEE I
20219% Song 59| BV osty, FI(#H%) Fadt
gy SR AJEQ1 vholZd| e thaksh A7 ATkl A
AFRSaRE vetl=d, 595 JAstans $st9 7371
2" (Parkinson's disease)?] ZA2 7/|A& 4 9=, Song
59 Aol o5 violZ el AlHTHAHN A 1-methyl—
4—phenylpyridinium(MPP)7} A 2|5 <17t A AN ZF(SH-
SY5Y AlZ)ollA F7HE A& 7HAESHE A (malondialdehyde)
9 FAJ A4 ZE(reactive oxygen species) &1 A EH 25
E}2]2(Glutathione) %S AHAYCEZA AL HE 7Hs
AL Z7MAFH o, 1-methyl—4—phenyl—1,2,3,6—
tetrahydropyridin(MPTP)7} &% v}$-2o A= vlo|Zg)
?lo] MPTP §%= 25 Aol&E 7HAstL MPTP #&= 3 ¥ X
2 BiEHEY £AE dAE, ERA so|l=E A AL
(tyrosine hydroxylase)o] Algst Z7ie} ®i-ojul—2 At}
o} -B(Monoamine oxidase—B)2] EA] 42 MPTPo
o8l =g A7 54 M7= Hl, o=t vlojZ |19
ASEA E | AASHRRE-2 A Z 9)R14Hek 2 H § 4 (ERK) €43}
AAof REH o= 7|Qlst= ALE KHojm, A o7 ulo]
Zre|Qlo] Akst AEHAE AT O E A MPPE MPTPO] 9
A FEEE A EAES G431 = USS Yuste Aol

Li 59] 20199 RBuY0] o5t FPaLT} AL
M3 Qe Ao R g uto]Z L T AH(pristane)
02 §=% Z2Z A (lupus) TR B A EAJAEAZE (reactive
oxygen species; ROS)9| $&& 243}1 NLRP3 ¢l=Zg=
vl&(inflammasome) 2] QA2+ Nuclear factor E2—related
factor 2(Nrf2)/heme—oxygenase(HO)—1 A& $E & E3}o]
Fxand upero] ALHAEE 435t 2= (podocyte)
E4E A7, ZYLHJAFE FZA upeA0 AR
g BEsty gl g HaA7]|E 5 b2 A7]s%
o & MAFETS et AT AFolAE vl
o] AAGGAZ FEEE I5Fd JANZ(myeloid—
derived suppressor cells)®] 42 AAStHA NEZESHE
7= FoiA17]3L, Nrf2/HO—-1 AE5-¢=¢F NLRP3 Q1 &a=
o AR5, o2 3 AA7uHH| (Nuclear factor—kappa
B; NF-kB) ¢lAFsHphosphorylation)e EHZ 02 ZhAA|
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st oleiet AT vola|slo] Tl AHfE FEA
whessol chopdt Weld AAES AU 4 A8 AN
Ao|th,

HYA #H EX 9 =€ (pathogen—associated molecular
pattern; PAMP)2 ‘583 WY ¥ EEs 98 4%
(danger signal) 4] &A% (macrophage)S ZE3§H3t ohof
g A ZE Y FFNSS e ETolkAl-EF
A€ 4H(polyinosinic—polycytidylic acid: poly—IC) H}o]
YA Zga §AE oz &3Hbolo] oy QA4S F§A43}
3 5 Qe AFIA olF7r L o] (dsRNA)oI T,

2] gl o] FAH(lipoteichoic acid; LTA)L A ule| e
ofe] Fad MEEWTFHEAZA ejeiolEnel 42 o
Ao A (FRgiEtt) =32 (adhesion amphiphile)oll 3l&3tH
A7H-gs)d Has Fetrltho]Al(muramidase) &) 2EAFEA
H|Eol&o g FAA x| AFstAY 2 CD14 E Toll-f-A+
F8Alo Ao zn WEAXATZA)Y B2 HollAl 1]

2% WYY 54 Taok, 59 2357 2 BanEe

o o
et SPAAAFT, SHALE, AR R (acid
oFo)&A] thulz B3 &2 (highly cationic

hydrolase), I%= ]

proteinases), A %ol A HElo]|=(bactericidal cationic
peptides), 3 ¢l (growth factor) ¥ A|EEA Alo|E7}
¢l(cytotoxic cytokine)?] W& EWstoZH Aoz
HE 24 FEZAND 4 AP0,

2 A7ES AygFolA vholZE qle] poly-ICE A=
Hhe npe A T A M| (RAW 264,7)2] LA A P57 2
5 Aol EFRIY AAHF7HE JAIts 5 LY ASESS
22 tste] Hu"e vl i, vlo| o] LTAR %
5= RAW 264.79] FHistea BYPHL A wad
staon, JeEEFatol|7t o2 == RAW 264,79 THA
St (HOp) HJABAS vpolZE Qo] ARG M=
B u9g vl 9ok, ey oA 7] poly-1C¢k LTAS F54=
02 % WAL EAAAF Al g vholzE Q1<
Zhgof gt Bl o] Ro|R|R] Ygton gjzg oAt 9%t
A A 2] LAaSHE A (nitric oxide) BAdE7He w] A& v}
ol o] Pl Higt K= o]FolX vt ik, £ Ao
Al mFolZEQlo] poly—IC®} LTAY] F5A=L2 FUEE
RAW 264.7¢] #titstg=4 3ol ml 2= g} 2]
ojFito g {HtE|= YASHE A PAFTH HXe FFE
ZAFstAL F-o%t ATE EQlste B s Hio|t

HO O

HO
OH O

Fiaure 1. Structural formula of Baicalein.



vlo]Zg| 21 (baicalein)®] poly—IC} lipoteichoic acid® AF=E v tAIA|E RAW 264, 72) hydrogen peroxide Aol n|2= 493 13

I. Az 9 3y

1. A=

1) Alek

2 A AHEH AoF 5 Hbo|Z# % (baicalein: Cat No
465119), = 2]Al(chrysin: Cat No C80105), ZAk(gallic
acid; Cat No 842649), dihydrorhodaminel23(DHR)A]2F
(Cat No D1054), poly—IC(Polyinosinic—polycytidylic acid;
Cat No 528906), #]3z#|o]ZAHLipoteichoic acid; Cat No
L2515), 18] 2A9F(Griess reagent; Cat No G4410) 5&
Millipore(Billerica, MA, USA)ZX-€] F£{5lo] ARE-sFH o,
Al ZuS Y3 A= Dulbecco's Modified Eagle's Medium
(DMEM; Cat No 11965118), heat—inactivated fetal
bovine serum(FBS:; Cat No 16000044), Penicillin—
Streptomycin(Cat No P4333)%52 R EuAxto]AE|ZAL
(Thermo Fisher Scientific, USA)Z5 €] 7l ARE3}IITH

2) 7171

Aol AHEE F8 7|7+ AZuY7I(NUAIRE, USA),
E#2ZA ) (Jeiothee, Korea), =H &A1 7 (CK2, Olympus,
Japan), YAE8]7](Gyrozen, Korea), ZA2Wd=31(Gudero,
IlshinLab, Korea), ¥333-47](TRIAD LT spectrofluorometer,
Dynex, USA) So]t},

2. 9

1) MZZ

2 dFoA AREH AEFE oA AN EZQd RAW
264.7 mouse macrophages©|®, 3dH=A|EZFL3J(KCLB,
Seoul, Korea)o|l A &t

2) MIX HHQE

A Z] vk AP ATV e] o] what AX|stP e,
AEZEL 37T, 5% CO; ZA)A 10% FBS, penicillin
(100 U/m0), streptomycin (100 ug/m¢)°] &7}+E DMEM 8}
A2 g A

3) ML opitsteA MM =Y

Nz st (hydrogen peroxide) -2 APA+
13-19 o) wet dihydrorhodamine 123(DHR) assayS
AABLETH 96 well plateo] well & 10,000718] NZES
B3k, 24A%F 5 FEE AT s H O AlE
DHR(10 uM)o] &7l HiA S 3087 H23t 5 wjRS A A
stttk Aol A4 poly—ICE 50 ug/me] =72,
ZHo] AL 1 ug/ml9] FEVE Aol A7 o],
B Ao e poly-IC(50 ug/md)t B Z e o] ZAH1 ug/me)Tt
uho| 2+ ¢1-& Wiz o Hol zt wello]l X 2|8kal 16A17F - 184]
7t 20AIZF - 22X17F - 24X17F B wiE & FFEGY)
(excitation filter 485 nm and emission filter 535 mm)S o]-&
ato] Ay Fakstes ATFS SASHH AZY 2Hitks

4 ARAAES HRBARE AP d7VE Azl
oju] FH2-E % FatstEIT & A4 (chrysin, 25 uM)
< Ad7gsto] Aol AHE3H T

4) YMBIEA MY B

A Z] AarstA s YA YA o] whe} Griess
reagent assayS AA|SFETE 96 well plateo] well &
10,000709] AZE5& &5k, 24Xt St A sHst At
Y37t | Aol a0 ZANL ug/ml)T HRolZH
Hjz| o] ot Z+ wello|l A23taL 24A17F Fot v & 2
well9] HjoFe] 100 Lok 2] 2A12F 100 uLE 4joiA 158
HRSAZ| L FFEFTE o], 540 moA 9 SFEE =
sto] wjgFH el UASHAAYE Hlust, HZEARE =
Z4Y4E ol gstqth

ox A

5) SAXz|
2E AP 33 ol vhEdE § Hdt £ EFHA(Mean +

$22 0.052 AA3HH

m 2 I

1. vlo]Z# 2] 16X|7F vj%Fo] poly—ICS} 2| &
Holate] 93] FFoE AFLE RAW
264,79 A3k 4 A v A= G

2|z g o] AL} poly—-ICE ZF5 o= A=uS RAW 264.7

off wholZ1(25, 50 uM) L2 16413 F¢F A 2|3t & Al
THAbsRA S E4% A3, g2 (poly—1CS} 2| ZH| 9]
IS 3 FOE AT P2 PN EujeFd T X st o)
iy 152,28 + 8.31%= FolstA| JF7tstgon, vlolZd=|

#

P T T S T ey

= NWHACINNCOO=NWHENNN

=1

Hydrogen peroxie production
(% of Nor)

Nor Con BA25 BA50 Ch25

PIC+LTA

Figure 2. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 16 h incubation. Data represent Mean =+ SD. Nor,
the group incubated with media only. Con, the group treated with
50 ug/m@ poly—IC (PIC) and 1 ug/ml of lipoteichoic acid (LTA). BA25
and BA50 mean 25 uM and 50 uM of baicalein, respectively.
Ch25 denotes chrysin (25 uM). #p ¢ 0.001 vs. Nor; ***p ( 0.001
vs. Con.
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A& 25, 50 uM e} FE=E AT Lol A ol 4z
125,42 + 4.09%, 117.62 + 4.51%% = Hulste] &
ot #as et th(Figure 2). ¥laEd2A FAte)
5ol oju] & A2 4l(chrysin)e A2 A= A
thH] 120,77 £ 2.91%2 FAF 25 Ui gl

o

2, vlo|Z#|]Q19] 18A|7F "ol poly—ICS} 2|
Holzide] g3 FFeE AFTS RAW
264,79 #Aiskea A v A= T

ZZHo|FAT poly-ICE FHOE AFLLS RAW

264, 7] BFo]Z#21(25, 50 uM) 2.2 18A17F 9k g &
A= Zakskes S AT 2T, g2 (poly-1Ce}
ZEHo|FAS FEOE YT F)L AT EZujgAT
a8t ) tiv] 154.36 + 8.65%F $-28HA Z7FstgC
o], who]Zg2lg 25, 50 uMe] FEE AT Tl A4
2 un] 22 128.35 + 4.06%, 120.26 + 4.78%= Hj=F
st {3t AAE UEhdth(Figure 3). F Al
(chrysin)& A3t ZoAE FAZ 4] 130,22 + 2,89%
2 Fo3 BAE e

#

*kk

*kk

JEE W VI W W W Y

= NWBTNINNCNOO=NWHADN
CO0O0000000000000000

Hydrogen peroxie production
(% of Nor)

Nor Con BA25 BA50 Ch25

PIC+LTA

Figure 3. 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 50 ug/md poly—IC (PIC) and 1 ug/ml of lipoteichoic acid (LTA).
BA25 and BA50 mean 25 uM and 50 uM of baicalein, respectively.
Ch25 denotes chrysin (25 uM). #p ¢ 0.001 vs. Nor; ***p { 0.001
vs. Con.

3. vlo|Z#| Q19 20X|7} wj ko] poly—ICe} B]E
gHo|24lo 93] FFLE AW RAW
264,79 #Aistea Ao vl A= AT

2| ZE| o] ZAM} poly—ICE ZF5 02 =ZHrS RAW 264.7

of wlo]ZHa¢1(25, 50 uM) 2.2 20A|17t o A28t & A Z
TseA S S5 At diZ27(poly—ICet B ZH o]
AR FE22 AEe )2 AT (M EZu AT At o)
giH] 156.86 + 8.24%2 F3A F7Ietg e, oz
¢S 25, 50 uM Y FEE A FoA= ZAdL oiH] 22
130.01 + 4.67%, 122.07 = 5.2%= 2 thu|ste] 29
g s Yety A ok(Figure 4), 2] 4l(chrysin)S A&t

FolA = RFAE tiH] 134,39 + 2. 38%2 {-oJd A4S U
1238 el

(R VR VE W e S vy

=N INNCNOO=NWENDN
OO0O00000000000O00000

(% of Nor)

Hydrogen peroxie production

BA25 BA50 Ch25

Nor Con

PIC+LTA

Figure 4. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 20 h incubation. Data represent Mean £ SD.
Nor, the group incubated with media only. Con, the group treated
with 50 ug/md poly—IC (PIC) and 1 ug/m of lipoteichoic acid (LTA).
BA25 and BA50 mean 25 uM and 50 uM of baicalein, respectively.
Ch25 denotes chrysin (25 uM). #p  0.001 vs. Nor; ***p { 0.001
vs. Con,

4. wholZ#219] 22412k Wiake] poly-ICS} 2
Holzale] o3 FEHoz AIWe RAW
264.79) FAFBEL A N E T

ZZH o] AT poly-ICE FHFOE AFLL RAW
264, 7] wkolZHe1(25, 50 UM)L-Z 22417k 2t A F
Az Idstes e 54T 23, d22(poly-1C2
BT o] A FEo R A #)S HAFT (N ZejFA gt
A2]st ) tH] 158.43 + 8.58%= §-2|5HA Z71stg o,
Hho]Z|9lS 25, 50 UM =2 AT FolAL BT
tie] 22 131,92 + 4.69%, 123,85 + 5 3% thRT tiH]
ate] R0t a5 vt dck(Figure 5). 28]l (chrysin)&
At ol A= A tiv] 135,96 + 2,.89%2 Fjgh 7+
&5 Yefigle

WV U GV W S Y

=AW B UINNCHOO=NWHBNDN

(% of Nor)
OO00000000000000000

Hydrogen peroxie production

Nor Con BA25 BA50 Ch25

PIC+LTA

Figure 5. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 22 h incubation, Data represent Mean £ SD.
Nor, the group incubated with media only. Con, the group treated
with 50 ug/md poly—IC (PIC) and 1 ug/m of lipoteichoic acid (LTA).
BA25 and BA50 mean 25 uM and 50 uM of baicalein, respectively.
Ch25 denotes chrysin (25 uM). #p ¢ 0.001 vs. Nor; ***p { 0.001
vs. Con.



nlo]Zg| ¢l (baicalein)®] poly—IC} lipoteichoic acid® AF=E v JAIM|EZ RAW 264, 72) hydrogen peroxide Aol v|x]= 4% 15

5. vlo]Z#| 2l 9] 247k wj%¥o| poly—ICS} &]|E
glo]ZAlo] 93] FTFogE AFHHE RAW
264,79 iS4 WA u| &= A

gl ZEo)|ZA poly-ICE IZF o8 RIFHS RAW
264. 7] BFo]ZH1(25, 50 uUM) 2.2 24|17k B3t A2t &
Az istes S 53 43, g2E(poly—1Ce}
g o|ZAE FFOE AT )2 A (M Euf kAT
st &) tiH] 158.8 + 9.33%= Qo354 Z7tstgon,
Hho]Z 1S 25, 50 UM FEE AT FolA= BT
ojH] ZHz} 132,67 + 4.85%, 124.43 + 5.6%F R iH]
sto] fogt AaE YeEt Atk (Figure 6). 22 4l(chrysin)&
At FolAE AT ] 127.32 + 4.22%2 |93 2+
25 Vet sl

[ VR VR T e ey

=AW TINNCOO=NWHANINN
OO00000O000000000000

Hydrogen peroxie production
(% of Nor)

Nor Con BA25 BA50 Ch25

PIC+LTA

Figure 6. Hydrogen peroxide production in RAW 264.7 mouse
macrophages for 24 h incubation. Data represent Mean £ SD.
Nor, the group incubated with media only. Con, the group treated
with 50 ug/md poly—IC (PIC) and 1 ug/ml of lipoteichoic acid (LTA).
BA25 and BA50 mean 25 uM and 50 uM of baicalein, respectively.
Ch25 denotes chrysin (25 uM). #p ¢ 0.001 vs. Nor; ***p { 0.001
vs. Con.

6. vlol2a| Q1<) 24X17F wo] Bl e] o] ko]
o8] $EE RAW 264,79 A4stA2 A
B3 AL 3P

g Ze|o]ZAlo] o3 FEEE RAW 264,72 LAk A
A9 S7tell w2l vho| A 19 2H-8-& 2ASHY| $iste] B2
glo|ZAta} HRo]Z¢1(50, 100 uM)E 24A17F ¢t 25t
 RAW 264,79 dArstd A S AT A3, 2L (E
ZHo|ZANES At )2 P (N Zef kAt A2et o)
iH] 157.31 £ 5.48%% {4 S7He Yeb e, Hlo]
222 50, 100 uM 2] FE2 AT FolA= FAT ]
Z+7F 112.06 + 8.91%, 109.28 + 6.67%= =T tiu]
sto] §o93 aE UetW Atk (Figure 7). BlZE2 Q1 Z4¥
AHS A7 FoME FAE vl 131.06 £ 8.86%= =
ol dugte] Fojgt HAE YeERR ST

oI
g
g IR
S 130
3 —~ 120
S 5 1101
sz 19
2% 3
X R
ST &
e 4
e
= 20
z 10

0

Nor Con BA50 BA100 GA100

LTA

Figure 7. Nitric oxide production in RAW 264.7 mouse macrophages
for 24 h incubation. Data represent Mean * SD. Nor, the group
incubated with media only. Con, the group treated with 1 pg/md
of lipoteichoic acid (LTA). BA50 and BA100 mean 50 uM and 100
uM of baicalein, respectively. GA100 denotes gallic acid (100 uM).
#0 < 0.001 vs. Nor; ***p ( 0.001 vs. Con.

v, 21 %

S (FHH) Y Fa3 FetR o =9l Hiol ARl FEA
Pibst, FFFa T A HI7HA thgFet Bzt of
gteh, 20219 Yang §9 Bu'9) oj5td FREpA L

Ato] €] Z—4(Glutathione Peroxidase 4) QA A<l RSL3

S W@t Alo] E(melanocyte)ol|] HFEA|A(ferroptosis)S

Fste] mEZEdo}l 75l - E4taE A - AlZY

ol 3 T A A=Y ABAE FEste], HieolZ

G212 o7 g RSL3o| 93t WAl EY HEFEALAE

5ot AIHFFEAL HEA Lo Y 2-49] AFxd, &4

AtaZ 744, Transferrin receptor 1 &4 5)& yE

Womxn winkFo] IAQH NrYoer Add 5 ot

20219 Liu 59 2o ojahel 1547k o|aZ2ees

(isoproterenol)o] (30 mg/kg)= ol AutiFol FLH

AHENA 34, 64, 9%, 12¢, 15¢0] vlo]Za0(25 mg/kg)

of sl YUl AN A A7) Akl oshwA

A7)0l FREon o]AZEZHHE(10 uM)o] A=A

AAgots AZA|EZ(cardiomyocytes)d] FAAAZE =717}

HRo|Z|Q1(30 uM) 9] AA ol oJsiA A &3tE L, HEo

2] dH7t FhEF o] =(catalase)9t W EIA|4=-EA|

(mitophagy receptor) 2] 3h1}¢l FUN14 domain containing

1(FOUNDC1) 9] &S F7HA ST AALL A7t

Z A Z2-g(autophage)g 31811 2HZ 02 o|AZZH Y&

= A% B E dA7|= Aoz Usden o|H3t 7t

o]z} FOUNDC19 W@ZF7h= Hpo|zrd|Qlo] HARIA:

FOXO3aol 213 Ao zM o|FojFof o3t Zoltt, Chai

59 20179 ®1'o] ojstw uiolZE| e AZFARAAE

(human colorectal cancer cell lines)$l DLD—1A|3£2} HT-29

Az9] o) 53t JUWT of} F4E AAst= A1E UEY

=, olEd AR AT SFYEHY WA o R fEYA

SR E3) & A (matrix metalloproteinases; MMP)—2

oF MMP-99] HAE a7 ERKY Q4SS F-25HA

oo

e A

iE

o & <2 yd
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Fadte ZAg7|A i AR Ho|m, EF ERKIAA
(U0126)¢}t vpolzdHQ19] B3 X ®E+E= MMP-2/MMP-9 &
A A5 a9 DLD1 A28 J53 8= @A 5] 94
=L, vpojZd Qe upeA YU FA = uheA A | A%
gro|Fol A4S HJAIStL ERKY QA4S 9 FF A o] A 9
MMP-2/MMP-9 H&@-E& JA|ot= A5 HePH S 2 A] Hio]
Z Qo] ERK A2 29 AAIE B3 ZFIAEZY AdS
AAIst= a7t S Yulste, 2EAANBAZA Y 7Hs
Jo] A ATk, 20219 Xiang 52 B9 ojsid Fe5
9 gatst a7t Qe Ao dEdl F 7] EeRkolE
vlo]ZH (baicalin) 3t BRo]Z 12 A olA 45 Hdto] 7hs
S|, A1) Aleh] AEF AL dFo s FUEE ToAESE
A28 & (hyperuricemic nephropathy; HN)o| oA <]u]
Pe= HAETDE vetlied ol=gh 282 vtojz at vio]
Zrg|¢l BE ZEANS}E A (xanthine oxidase) Al ti3t
AA matet §A EF Q4] £=2E ARATIE A 2ol
Uette A FE5 2 At adte] o8 ARS REshe
AoR AZtEm, Y EYA oF| gty A= Hio|Z R vlo|
Zre919] ZHgo] 22 TLR, NF-kB, MAPK, PISK/AKT %
NOD fAF =84 AZAGH 2o gt JA|aztet TR0
UeS BAFHA HN 2 2AZA Y 7HsA o] Utk Aol
Chen 5-9] 20218 &3] 5t Hho] 2912 potassium
oxonate® 2 FEH LixAMEF vheA Bdoi Y a4k
Ot 7| A% a4t wiAd-E A eH, Al A
Urate transporter 13} Glucose transporter 92] &&-2 A
ZAEJLMNARBY JA), BT oA zRAstas &
Aol AAE =, B2 =7 &4 At 9std HiolAH
Glucose transporter 92] Aspartate 462, Tryptophan 336,
Glutamine 328, Tyrosine 713} Urate transporter 12]
Serine 35 ¥ Phenylalanine 2413} Aoz A5 223}
=t olzg &5 vtojAdQlo] thF #F JA &Fo=
A A7 24 wid 2 E A a4k A4 AAE S5k
A% FaAdFans el 2oz s4E ¢ glen 2
FHo 2 upolZd o] LRAEF S A% 8T 8
Hol g 4 9eg 9ugt, 20179 Dinda 59 ®Bi’Vef
o5t FF(HL) 9 BESH (R Oroxylum indicum)ol
A FESHA A== vto|Zd W o] 9 of=Z &<l Hio| A
e A ¢ FAFETE G54 B A, 3F, AFE
PAd A, FotEs BAE, HA4A, S, A8 FE ¢
A% A% AR, HAed, $ES 2T g Ay =2l
oA AFEL, o5 st 9 FHF ZHE2 17k At
A AEZ, T2 AE, F¢ Axo AY 5A4E UehiA] g2
HAE, BALTS AASHL NF-kBY 84& ZHaA7|H
monocyte chemotactic protein—1 - QAR A FAEA
(nitric oxide synthase) - Alo|E2-2A|AW0]2(cyclooxygenase)
- BlZA| A o] & (lipoxygenase) - Al F&F £AS(cellular
adhesion molecules) - %I AFIZ}H tumor necrosis factor)
- Q)& 71 F(interleukins) 52 E33 thoFst AZA Ao
E71Q 9 AR HAE AAIF e o3t Aotk 20219
Pan 59| Hu™o| ol FF(EH) oA FE2HE A7IA
SR o= Hho|ZEl, Hio]ZY W f31d(wogonin)
AEZEAo] JouME ekt oS Uetl=tl, E3

w
T

H

ok E9 WA, gy 9uE, SUE 5ol AdEe
A MAR R fulnt Ho] A S AFste dE=0]
A9k FA Q] X 2HL obR 7R = AgtH )] X wof| 2HEH
oke| AT (AL} - A% - AZAEAA)E Vet o
= 2 o] Fo] A FFAFA &4 A9 A8
Yoz g89 sHsAol S udttt Tripathi 59
20229 Hu?o o, A AFH(ZEE AT, caloric
restriction)& 358 ¥ FHEFE L3} ndo £
A7) gt 7P a2 APl H2elE ol Z=e
Agte] Asiets, s22% sty AnE wyshe g4
EE= Hd 35t EH(E, 22 A 2 B I3t =3
BR) mate] digh Avt wol WPE A, E3] AE F
ZduEo] dFshe vtolZE o] A e AE kol Y
oA, =32 Qs AP 9f AGA 9] HEtel TS gt
Mg 58 Fest avts eyl on o)gg avke =3t
g Bk Al G L FRISHEA N Ee] SAgAkaF o
FEZ A 715t ALR Ho|AY Y FxdEE
2X9] 4L BolFL Aol Gupta 59| 202249 B3
o oJstd, F1H=4d(antihepatotoxicity) - T - TS - &
BS Y ke AETH o|o] g A e ol 1Y
okE|gAol it Bt LA F Q) AFEo] T wEE v gl
£, dE 59, It w3, g AZ) i 7 7
ot 54 21, AP G AEY Al 7] A A Z-&
59 FEFREI A AT HEBS EEH o= 2,
ARAE Bosiy Gy g AYFS o T 2HE
IL-18, IL-6, TNF—a9} 22 GZA Alo|E71¢1S A4
7le A4 5ol EuEHA s 9 454 A ABA=
Ao 7HsAel A= gk 3] FuRE AL 20214
Song 59 BH1*elY|, Song 59 AT st FH T
Futolg2amTE 7T Qe Aoz g Hio|ZY S
Aoz AAFATE s 23t vlo|ZH e 0.1 uM
o|Are] HZ oA SARS-CoV-29] 23] =% FAF A%+
AIAE Vero E69 MEZEAS AASHIL of&eA HZE2
FEE MAste Aoz Yehd o], SARS-CoV-29] g
H hACE2 f4A "y AF oA AF A4, vtold s BEAE
A AL ¥ 22 HHS deEig o, YEALR
FE=d AR FA ¥ SN 3575 FAAYL, 4
FAZY H JERE dAsH, @3 W IL-18 ¥ TNF-e¢9
FEE T2A7E Ao Yeiged|, olfd A7 d e vt
olZ+d|910] COVID-19 X EAZA 2 7MsAde vehj= A
ojt},

vtolgiazi o] oshE wiE Algrdoel SuE & Q)
o Eofl Hpo]HAZL A RAA poly—1CeH Alat97A-FA
A FzE oA FEATE FUEE dANEZY &4
Aag AYFZ7el vl vlo|ZE Qo] 2Hg-S A= A
oul7t Y& AHolth, FALFE F sk aE FIAR
A=E= AN EZ g3 diFer PPJEoR xAH Hd
Ao AAN e BT AT, HhHe Atsty AEHAS f




nlo]Zg| 2l (baicalein)®] poly—IC} lipoteichoic acid® AF=E vh¢-A JAIM|EZ RAW 264, 72) hydrogen peroxide Aol v|x]= g3 17

sto] 8 2Z ol A E ABIAEHAE FHbse K
Zgo gural 2 Qo) ggm@ poly-ICet B Eg| o]
Ak FEAToR FEE dAAEZ RS A T
WS 245t BEL2 FEL R op|EE dAAE9 Akt
2EHA BALS G313 4= 9IS Aot dFEhS Foll T
AZ2RE B0 T7tEE dastds =3 HEA o)z}
£ SHAITE T3 AbsHY AEHAS §HE 4= QU

vho|Zg Q1] ofejedut TSI, 2 AFHE APAT
oA vto]Z# 10| poly—ICE A=FHk2 afe-A &)X Z(RAW
264.7)9] darsta ol GFA Hol|EAIRI AAZIHE A
ste 5 FYGFuhse 2AF o] distel Bust up 9,
ulo|ZH|¢lo] LTAR GRHE= RAW 264,79 3H4kslea 39
AL AATYT, RE|=Feolo R FUEE RAW 264.7
o] FAbBGa FYPAE AT A= Badt uf gih,
a2y oF71A] poly—ICe LTAS] FE5A=LE % t4
Alze] Eikag Aol tigh vtol|Z#Rle] 283} 2]
o] Ate] o5t AN 2] PS4 YT BIX] = B
ol Qe g3 gt A7 B vt glrh, & AolAE
uho]Z-|Q10] poly—IC9} LTAS] ZEAZ 02 SHlE]= RAW
264.79] HAksteA TGO w2 G} 2 ZEH o] A
o2 JaEE A A AAASTH rlRle GFFS RANSH
Aok &2 AtolA e Agdyt, vhelZd| Q1 poly-I1Ce}
LE|o]ZAbe] FEAFOE FUEE= RAW 264,79 1H4tst
& BJYLE FAHA JASHAT. FAHCE HHEH,
Hho]ZHQ1(25, 50 uM)E ‘poly—IC¢} g ZH|o|ZAY 7} 37
RAW 264,79 16A]7F, 18A]17F, 20A|17F, 22A17F, 24A17F A
23t & RAW 264,79 IH4tstea BAE vk, 16
AZE A g Aol A= vpolzd|Qlo] 25, 50 uME] FEof A
2 (poly—ICS}t 2| ZHo|ZANE A2gt o) oiv] zHz
82.36 £ 2.69%, 77.24 + 2.96%=A 23t AJAE e
Wom, 18A1ZF A gt Aol A= violZ#|Qlo] 25, 50 uM
o] Twojx thF thu] Zzk 83,15 + 2.63%, 77.91 =+
3.1%=, 20A17F A3t Ao A& HiolZd 1S 25, 50 uM
o] Tmojx thF thu] Zzk 82,88 + 2.97%, 77.82 =+
3.31%=, 22Xt A2t Aatel A= vtolzd#|Qle] 25, 50 uM
o] EwoA gzt ] ZHzF 83,27 + 2.96%, 78.17 +
3.34%=, 24Xt A2t Aatel A= vlolZdH|Qle] 25, 50 uM
9] FEojA ti=F div] Z+zk 83,54 + 3.06%, 78.35 +
3.52%% o3t AAE Ut let. E3E vholZ <l 50,
100 uMe] FE=olA Fxeo|zite] o3 {EEE RAW
264,79 LA A BAS7HE g2 o] AN A g o
v|ste] z4zZ 71,28 + 5.67%, 69.47 + 4.24%2 X 823t
AAE Jetl it ol=g Ak vpolZH o] ‘poly-1C2t
e o] A o) FEAFOR FUEE hAAZY A4Sk
EYAE fFYstA 43lstat gxEo|iste s iEE &4
A2ZTAAE FAsHA AT Yuidtt. 2 A+E F3HY
Hpo|H 20t Alfo] EFAHOR oy H= Alst AEH A -
AYARE g N2 ABAZA vto|ZH 9] 7HeiS
FIstgon AA| Ao HEgE HalAl Bk AE A
7 = ojof 3 Ao R AR E|&= Hfo|Th,

v.a &

# AFAE vkl L poly-ICSH @ Eejo] 24t 3}

7 RAW 264,700 164178, 18417F, 20412Y, 2241%F, 24413

Hel% F RAW 264.79] THAISHp2 4L 2ASHRL, vlol

S D ES DERE R [PPREE EL I R £ PN
B 2Aste] thet 2 AnE Al

1. RAW 264,70 wto]Z#|Q1E 16A1ZF Hesta zHikst
Fa APE 2ARE A3, vlojzE e 25, 50 uM]
FEo A 2T (poly—IC} FlxE|o|Z4t F5 A 2]d)
ojv] Z+ZF 82.36 + 2.69%, 77.24 + 2.96%=A -9
g AAE YERY I

2. RAW 264, 7] wto]zta9l& 18X Ag|sta dHAakst
$2 RS 2ARE A, vho]ZE| ¢l 25, 50 uMe
FEolA R (poly-ICe | ZH O|ZAL FFA )
oju] 2} 83,15 + 2.63%, 77.91 + 3.1%2A g
AAE YER T

3. RAW 264, 79 vlo]Z& & 20417 A st Hatst
Fa AL 2ARE A3, vlojzE e 25, 50 uM]
FEo A 2T (poly—IC} e o|Z4t F5 A 2]H)
oiH] Z+ZF 82,88 + 2.97%, 77.82 + 3.31%Z2A €9
g AAE YER QI

4. RAW 2647 wvto]zta Q& 22417 Ag|sta dHAakst
$2 RS 2ARE A, vho]ZE| e 25, 50 uMe
FEolA R (poly-ICe | ZEH O|ZA FFA )
ojv] Z+ZF 83.27 + 2.96%, 78.17 + 3.34%=A £-9]
gt AAE Ve T

5. RAW 264, 79 vlo]Z#| & 24417 A st Hatst
Fa AL 2ARE A3, vlojzE 1L 25, 50 uM]
FEo A 2T (poly—ICY} e o|Z4t F5 A 2ld)
oiH] Z+ZF 83,54 + 3.06%, 78.35 + 3.52%Z2A 89
g AAE YER QI

6. RAW 264,79 ulo]Z|¢le 2447 H2stn YAt}
Ak YA ZHT A, ol AL 50, 100 uMe]
FroA g2 Edo|2AF A2lE) div] 22k 71.23
+ 5.67%, 69.47 + 4.24%24 F23 JAE ey
Atk

ol2|gt Atz vtolZ o] ‘poly—ICe} 2| ZH o] Al 9
TEATLE FEEE AZY ASJLEH LS FofSHA A3}
it 2ot R FHEHe QAR AEYS FsH
A= A& Au|dte), violZdEQl FF Hio2| Lok At
AT M=ol e vho| 2| Q1Y 282 ffs) Kot Hd
77t 2ag Aot
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