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Abstract

The purpose of this study was to analyze the anti-inflammatory effect of Chung-Dae Indigo Pulverata Levis, indigo naturalis)
produced during indigo dyeing. As a result of in vitro cytotoxicity experiments using RAW 264.7 cell, Chung-Dae extract did not
inhibit cell proliferation in Raw 264.7 cells in the range of 1~32 pg/mL. NO production was significantly reduced when Chung-Dae
extracts were treated at concentrations of 2, 8, and 32 pg/mL (p<0.05). The pro-inflammatory cytokines TNF-a, IL-6, IL-13 and
IFN-y significantly decreased when the Chung-Dae extract was treated at concentrations of 2, 8, and 32 pg/mL compared to the
LPS group, and similarly, the TNFa and IL-6 mRNA levels also decreased. Additionally, the mRNA level of COX-2 was also
suppressed. At the protein expression level, the expression of TNF-a, IL-6, iNOS and COX-2 were observed with LPS and Chung-Dae
extract significantly decreased compared to the group treated with only LPS (p<0.05). From the above results, it shows that Chung-Dae
extract, a plant-derived compound, inhibits the inflammatory response induced by LPS in RAW 264.7 cells. and in particular, regulates
the inflammatory response by inhibiting the expression of pro-inflammatory cytokines and inflammation-related enzymes.
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264.7 cells
M B 2919 B0 B U&e] B0 lsfo] waslel %
A(indoxy)d}t ZEF0o 2 714=E3] EhKim 5 2013). =2k
(2 Polygonum tinctorium Lour. )& W &3} o H & HQl QI=AE 571 5 Atao] ofsf AbSt=HA ZAH A9l
o &oh= AER FA7] B9t §og A9t A dr=E £-8/d QI 1€ (indigotin) O & FAZFTH(Stoker & 1998). Zof|
REEIAT, BUL NG, FLET, 239 Fxo] Yol & AL LT %] ATF M (ndinubinge] 0]
Holg AR [sh= o8 A9 8l AREA, olE, o] Y ERIS g 9 A E/do] o] WEE H =

FE 59 T4 9 45 I5gstl A= o]-&3H A H(Cho T ol AraIrF HuE3 JokXia & Zenk 1992). ]

KR 2007; Korean Studies Information Service 2007; Heo J
2011). & o= 1Y 3l(indigo) M 47} 1t XH(indican)o] 2=
wao] AR precursor) FEE A= 40| BR

(Indigo Pulverata Levis, indigo naturalis, Chung-Dae)= £ A4
£ W U AHE SHEEA G AF 4= st
o]E o] g Bto|tl(The Compilation Committee of
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Korean Medicine Encyclopedia 2001; Park 5 2011). J = 7
A4, A5 A AYE HEE E FEE A8 s A
& StefstollA A7) Rt AMEE O] ZtH(Tang & Eisenbrand
1992; Kim 5 1998). T3t A= Y, < 9 = EAS
7R Jota Busich. FHZoll= 9 A8 U d=ofol
¥ Zzo] gEst A4 &5 U0l YZEHAHSeo HS
2008; Han 5 2014a; Sun 5 2021). 7181 Aojof= HY A
Aol 9F= Fol A+t A, &, dF T oS A9 A=
a349l Q1] (indigo)?} °1t]FW(indirubin)e] T-5-E] o]
ot &= A QIth(Lin 5 2009; Choo 5 2014).
FSHESolt YRERE & o15H4 A= 2 Aotz
Aol tiulsto] HANEZZ}F AF w7 E4S EHlste] &4
H 2Z-& Aot 7] A o|th(Willoughby DA 1975). At
Atg]of|l A et wish 9 A 8E #slo] TE AEF AL
S7FtHA oJEE, ofEH], W4, el nid 59 v
dF o] F7teteh. 1y TSRS 229 &
F& FEste] 4T AR AFA AlEFRIE
Wsd A= 2 A4S 2 vkt Aol
WA 9L SHH(Chung 5 2011).
ArH o g2 HA=o] EActe= H=
=7 sREES AL Ry, FAEREE, 9,
ot 2 FBOHTS M LAL ek Scalbert S 2005).
RAol EASRE cleret AEgd AAULBAE s
B4} ZAe] AT WS Rstel A B o
st AEEAdo] IS Sr(Rice-Evans 5 1996; Kim &5

N

2015). webA  ATOIAE % 4 A PP oo g
9% TS BAGORA DY V154 4ELA R
Aol A% s Bag S

(A71= SANNA A3
HHoR £33 Fof 2-3
Al AR E
oftol 4114 Slo] WO.E A AEY Be A

el 251519 ti(The Compilation Committee of Korean
Medicine Encyclopedia 2001). E2FA] 20 10819] HE22 A
7ksto] 24A17F WRKRE & FEEE No. 2 filter paper
(Whatman, Tokyo Roshi Kaisha, Ltd, Tokyo, Japan)=- ©]-&5}0]
oIt & ST o= IS 23] HIESIAT FEE
2 ZU5Z=7](EYELA, Tokyo Rikakikai Co., Tokyo, Japan)Z
S0CAA A F53td HgE FEE2 g5Y. 55
= HPA R HehE FEE-LS DMSO(dimethyl sulfoxide)=

(e)

RAW 264.7 Alazoflx Hoio] FHGa7} 117

250 mg/mLo] L2 3M3F & in viro A0l AHESHATH
(Kim  2015).

2. Raw 264.7 CHAIM|3E HYQF

Raw 264.7 A|E+= $H= A|EF28(KCLB, Seoul, Korea)o]|
A E-ofitol Adlof] ARESHYITE Raw 264.7 Al 3= 1% penicillin-
streptomycin solution(Welgene, Gyeongsan, Korea)¥} 10% heat
inactivated fetal bovine serum(FBS)(GIBCO, Grand Island, NY,
USA)o] 3%3tE DMEM(Dulbeco's Modified Eagle’s Media,
GIBCO)YS ARg-519] 37°C, 5% CO, incubatorof| 4] v 5} a2

AZFAo] 2~-335]% At v} F5} th(Huang 5 2019).

3. MTT assayE 0|88t M= Mz fH|S0}

Luna automated cell counter(Logos Biosystems, Gyunggido,
Korea)Z A|Z 9] & &7}, 96-well plateo] 17]9] welld
1%10° cells/mL 3= 2 37T, 5% CO, incubatorof| A 24A17F =
o vierstelct. T ol WATE AATHTL 1-64 gl 5]
At 255 9 2 pg/mlL LPSE HiA| = f!]HﬁH 7} well & 100
LA A7Ksk & 48A17F ot vljoket Tt 1 3, viA|E AJAS
3 500 pg/mL 5% MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyl-tetrazolium bromide) solutione B X2 343} Zt well
of 100 LA FFsHal 4AZF FQF iRtk B4 H
formazan 2% DMSO°]|| 83A]7]21, Wallac Victor3 1420
Multilabel Counter(Perkin-Elmer, Wellesley, MA, USA)= 550
nmo| Al P EE 245} tH(Skehan 5 1990).

4. NO ¥dds =3
NO A5 Griess A 2F(Sigma-Aldrich Co., St. Louis, MO,
USAYZ o]gsto] 745kl
(Logos Biosystems, Gyunggido, Korea)= M| 2] =& =7Jd}
4.2, 6-well plateo] 1x10° cells/mL2] HE 2 HjA] 2 mLE 3
78t Tt 377C, 5% CO, incubatoro| 4] 24A|7F 59t vl s}
ot wigE A2 2, 8, 32 ugml =9 Fo FEE 2 u
g/mL LPSE 4847t &<t H7IRt F, Griess A9 HiA|o] A
25} 37, Wallac Victor3 1420 Multilabel Counter(PerkinElmer,
Wellesley, MA, USA)Z SFEE 550 nmof|A 45t th
(Khan S 2009).

, Luna automated cell counter

5. Enzyme-linked immunosorbent(ELISA) assay O|&&t
HEAH AOIETI2 EH

A0S 95}ta] 6-well plateo] St 729 welld 2x10° cells/mL
=2 37T, 5% CO, incubator Z0J|A] 24A]7F vjoFst9ich.
HiXE A|ARE # 2, 8, 32 ng/ml =] Ho| F5E7 2 ng/ml
LPSE 717} wellol] X2]5}aL, 484|7F 59t Bi3t 5 ELISA
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Kit(BioLegend, San Diego, CA, USA)Z IL-183, IL-6, TNF-a ¥
IFNe] 552 249tk AZA AEe Aguo] o
2} 2195}l tH(Kim 5 2012). TMB substrate solution®] $H5-
714 100 pLA AFFE JST T 2004 208 &
stop solutiong 100 pL A g|5}o] ¥ FZA|F . Optical
density+= Wallac Victor3 1420 Multilabel Counter(Perkin-Elmer,
Wellesley, MA, USA)S o]|-&35}a] 450 nmojlA] =435}

6. RT-gPCRZ 0|8st =2t
&%

2 AFZ {5t 6-well plateo] Tt 7] wello] AlZE
1x10° cellsymL ‘5= A 2]5}aL 24417t B2 37CoflA] 5% CO;
incubatorol| A B ¥ttt BiAlE A AT F 2, 8, 32 ug/ml 5
9] Fdf F5E7 2 ng/ml LPSE HiA| = 3|4 8) 22} well
of 2 mLA A 2stlet. i) 48417 &, v A& A|AGE v
Trizol(Invitrogen, Carlsbad, CA, USA)S M= 1 mLA * 2|5}
of RNAE E2|5t3th. AFo]3271}] RNA &2 NanoDrop
ND-1000(NanoDrop Technologies Inc., Wilmington, DE, USA)E
A5} a1, A==l RNAX= Superscript 11 reverse transcriptase
(Invitrogen, Carlsbad, CA, USA)Z cDNAE $HA435}3ith 4
% cDNAE= Thermal Cycler BioRad CFX-96 Real Time
System(Bio-Rad, Hercules, CA, USA)Z o]-&5}0o] Alo]E7}9]
A FE2 B8 Song 5 2017). FAAEE 18S
rRNA, TNF-q, IFN-y, IL-139} COX-2E A5}, primer
AdL o2y} Zt): 18S rRNA forward 5-TCG AGG CCC
TGT AAT TGG AA-3’, reverse 5°-CCC TCC AAT GGA TCC
TCG TT-3’, TNF-a forward 5-CAG GCG GTG CCT ATG TCT
C-3’, reverse 5’-CGA TCA CCC CGA AGT TCA GTA G-3°,
IL-6 forward 5’-ATG AAG TTC CTC TCT GCA A-3’, reverse
5’-AGT GGT ATC CTC TGT GAA G-3°, COX-2 forward
5’-GGT GCC TGG TCT GAT GAT G-3’, reverse 5’-TGC TGG
TTT GGA ATA GTT GCT-3".

FEXIC] mRNA level

7. Western blot2 0|28 AGS M|ZE L} {XX}Q| CHbZl

dHS P18t Al vl 2 AEAE] 782 mRNA 34
I FLS WA o ® Zgsigith AlES ARt & wiAE
AASH 2 B4 9%t Radio-immunoprecipitation assay
(RIPA)(Invitrogen, Carlsbad, CA, USA) buffer& AR&-5lo] o
WA Bojotict. Bl Ao 5= Bradford assay W&
o]-8-5}o] A5}t th(Bradford MM 1976). 2418 st =&
H T¥A-& SDS-polyacrylamide gel 7] 952 o]-83to] £
2|3t & polyvinylidene fluoride(PVDF, Bio-Rad, Hercules, CA,

USA) membrane .2 0|5 &, PBS-TS -3t 5% skim milk

A}g3te] ] Eo]4el TuAS: blocking A|ZITh. Blocking
A7 &, PVDF membrane 4|42 PBS-T 32], PBS 13]= A| &

T, 4TCoA 12} FAE overnightslH A WS A T Th
AE PBS-T 33], PBS 13] A& & 4204 247t &<t
23} A2 2549t} TNE-q, IL-6, COX-2, iNOS, IkB-a !
a-TUBLIN(Santa Cruz, Dallas, TX, USA)9] 12} FAE A&
3 7i7bo] Gk= 23} B ARR T LAS-4000(Fujifilm Life
Science, Tokyo, Japan)y& ARE-5}0] 915131 tH(Zhao 5 2013).

Pk >

8. 84 Az

A3 A3} RT-gPCR H|o] B B HF+H 3 Q A(standard error,
SE)= HolF=11l, o] & ARt B Ao HojH = Hat+
HFH X} (standard deviation, SD)Z HE|Fc} A+ 719
942 One-way analysis of variance(ANOVA)E A A| St
Duncan’s multiple range test2 Z+ A2 A|&(n=3) 7+<] 794
2 A9k p<0.05 ol5t i} §el4o] Ak 1
T}. SPSS v18 statistical software package(SPSS Inc., Westlands,
Hong Kong)E ©]-&sto] RE= A3S EA5Hin

-{O]t

2o g ;E

1. 9 cell viability X

Az F4 A Ar=E S5t A%t MIT assay=
formazan crystal2 JAEE= W3} Y& SFLEZ =351
gelst= ol 1~64 ng/ml YoM Ff F5E9] 5
7} 2 pg/mLo A 99.39+1.70%, 8 pg/mLof|A] 98.91+1.06%,
32 pg/mLof| A 93.27+3.93%= Raw 264.7 AL 9] Z4lof] &
FE VAR FUARE, A EZEA0] 64 ng/mL 03] FEo]
A ZR1E ATHFig. 1A). EIF LPSeF Fd| 552 97 Al
o] A3k %, LPSHF A 2|5HH 79.36+3.40%2] HE2E&Z
Ho|A|gk LPS®} 2 ng/mLo] Fd 552 I A=FS 1
82.05+3.69%, LPS2} 8 ngmLe] At 552 A A3
< ] 86.13+3.31% 133l LPS2} 64 ugmlLe] F| FE=
A A2 S © 91.97+2.03%= LPS A of| o5t A5
< AdFEE0 osto] AAsh= Aoz SRIE U tH(Fig.
1B). LPS= LBP ¥ TLR49} ZH2 of & Tl i} 4} 5 285}
T2 A=5H A (Poltorak 5 1998; Gioannini & Weiss 2007),
LPSo] oJsf| &/dstE TLR4E= NF-kBE f-kstil E/4std
NF-kB= oA AHS54 AIEZI] TNF-q, IL-1B8, IL-6,
type 1 IEN, iNOS, COX-29] HAS ZA3HH(Xie 5 1994;
Lee 5 2004; Lu 5 2008). wWehA A 25 S5to] 2, 8,
32 ng/mLo] Ff FEE 5L & AHst oy AES A9

st
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Fig. 1. Effect of Chung-Dae on RAW 264.7 cell viability
(a) and Chung-Dae on LPS-induced RAW 264.7 cell (b).
LPS: treated with LPS (2 pg/mL), Chung-Dae: treated with
various concentrations (2, 8, and 32 pg/mL) of Chung-Dae
with LPS (2 pg/mL). **Means with the different letters on
the bars are significantly different (p<0.05) by Duncan’s
multiple range tests.

2. "0iQ| LPSE FTE NO MMS A

L-arginine . 2 5.E| iNOS9] 4 &40 9sto] TAE=
NO= "YA A 71 71520 T2 THrk(Bogdan C
2001). Raw 246.7 A|3of] LPSE A 2|3t AL NO FASS
23 HWSto] FAHCRE [ORt 7S EATHp<0.05)
(Fig. 2). LPS+2 11g/mL(39.05£0.93 M), LPS+8 pg/mL(22.34+
0.52 uM)Z} LPS+32 pg/mL(11.20+0.20 pM)= LPS(42.52+0.14
UIM)TETH NO o] BAACE {ostA Hobxith
(p<0.05). o] ATF= Raw 264.7 A ZO] LPSE FZS 4= &
& EEEFE>AY>E7]) FEEY NO A a5 Hel 2
THKim 5 2015)2} FASHA A RIS H Tk NOS9| tf
Fer FHjol o3t A=of| o L/gstEHA NO9| S 5
771 FEEE F LPSe AU AlC|E7IRIFL INOSE
43k A NO B4 S7HAZ HH(Korhonen 5 2005). w2k
A AAE A F520| LPSE {3 AAS/A Ato|E7}
A 24 AR E It AFE IS

RAW 264.7 AZo|A] o] slai=aw} 119

s}
L
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o
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Fig. 2. Effect of Chung-Dae on NO production in
LPS-induced RAW 264.7 cell. LPS: treated with LPS (2 u
g/mL), Chung-Dae: treated with various concentrations (2,
8, and 32 pg/mL) of Chung-Dae with LPS (2 pg/mL).
“*Means with the different letters on the bars are signi-
ficantly different (p<0.05) by Duncan’s multiple range tests.

3. MLIFES0| MESY AIOIE71Q! &2kl 0jxl= gk

o] AAEH HAwhgo] dojuf theFet HAN =7t
2ot A FEEC] AASH AlERRIC] wA|&=
A= Fig. 30 H o=t Raw 264.7 A| 2] LPSE A2
T2 LPSE A otA] gk o] Hlsto] HAFZA Aol EFL
RISl TNF-a9} IFN-y B4& ROJsHAl S7HIZTHp<0.05)
(Fig. 3). LPS+2 ng/mL(388.01+17.52 pg/mL), LPS+8 pg/mL
(364.42+17.12 pg/mL)T+ LPS+32 pg/mL(358.14+28.27 pg/mL)
= LPS(401.12+11.32 pg/mL)w-o]| B]2] TNF-a9] $&& 52
A ZHAA A THp<0.05)(Fig. 3A). 121 LPS(140.24+9.94
pg/mL)i= LPS 1A 2](67.10£1.38 pg/mL)°]l H|3f IFN-y2
T2 S7HIETHP<0.05)(Fig. 3B). Ft| FEE2 LPSE
5ol FEH Raw 2647 A HHFFA A E7RRIQI
IFN-y9] 522 5k &0 7 ZAAFHTHLPS2 ng/mL:
126.32+20.98 pg/mL, LPS+8 pg/mL: 120.86:9.75 pg/mL, LPS+
32 pg/mL: 100.95+7.34 pg/mL). LTA(lipoteichoic acid) % LPS
o -2 tpeFet HUA 9 Ato]EFIRIof 93 A w2
WA A L= DAJStE T A1A|9] WY ¥HE, thFet A5 A H
g A 2-of F2% IS FTHLiu 5 2019). HAANE
= et TF AE E mBEY RS JAISHL TNF-a
9 IL-103 22 A3 QIALE W&ot " 24 7ls= U
EPATHWu - 2021). Th AlZ= WY §Ego] S35t thf
& Aol E7HRlE A FHET(Grewe § 1998) Thi= AAHSHE
Ao E7IRIS] f3o wet R 4= Slth Thl> TNF-q,
IFN-y 9 IL-128 AJAst= ¥ Tho: IL4, IL-5, IL-6 2
IL-10& A3 HGrewe 5 1998). IL-1B= Th2E A=5}al
Th2o] 9]t Ato] E7}Q1 RS ZZISHARE IL-6 X TNF-a2t
22 AR AP E7RQI9] 1o Ak AlAQ] A7HS oY
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Fig. 3. Effect of Chung-Dae on pro-inflammatory cytokines TNF-a and IFN-y expression level in LPS-induced RAW 264.7
cell. LPS: treated with LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 pg/mL) of Chung-Dae
with LPS (2 pg/mL). **Means with the different letters on the bars are significantly different (p<0.05) by Duncan’s multiple

range tests.

< SAZ £ de 1Y ZolgE T 4 Ah(Chen T
2008).

LPS= th2<to] H]sf IL-1B8 ¥ IL-6 S~ F25HA 571
A A THp<0.05)(Fig. 4). LPS+2 pg/mL(760.58+20.51 pg/mL),
LPS+8 11g/mL(569.44+17.38 pg/mL)} LPS+32 pg/mL(283.19+
5.09 pg/mL)= LPS(792.35+27.38 pg/mL)tol ]3] IL-189] 45
2 9015} ZAAAHTHp<0.05)(Fig. 4A). 18]I LPS(592.25+
5.68 pgmlL)y= LPS ©]x2](331.31+14.33 pg/mL)o] H]3]
IL-69] =22 7 THp<0.05)(Fig. 4B). At 252
LPSZ fZo] 3= Raw 264.7 A| 29| HAZA Ato|E7}

(a)

700 ~

600 - 2 b

w

o

o
|

o
o
(=)

I
=]

IL-6 (pg/mL)
w
=)
S

g

o

o
|

100 +

0 T T

Chung-Dae(ug/mL) 2 = 2 8 32

LPS (2 ug/mL) - + + + +

Q1% IL-69] 22 B &4 07 TAAFTHLPS2 ng/mL:
51430£36.52 pg/ml, LPS+8 ugiml: 347.27+14.95 pe/mL, LPS+
32 pg/ml: 337.92410.81 pg/ml). WehA], Fofj 2ZEL 1pS
2 X9 Raw 264.7 A|ZoJ A AHFA AC|E7IRIS A
A7l 234 Boltk. Hol A wHEojAE ANzl Y
o] olEx HH Y ASAE 114, IL-6 2} caspase 19] W&
FaA7IE FUF Eo] loto] obET] MR ZAS
A5kst 4~ Qlthal B 318} 31 (Choo 5 2014; Han 5 2014b)
Z2F A QAo Ao 2do] aipAo|HAl b A
wro|gtal sFtH(Lin 5 2014), U5 Z(Polygonum tinctorium

[t o ag

(b) 900 -
800 - o jz)h
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600 - £
500 -
400 -
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200 -
100 4 ¢

o L1

IL-1B (pg/mL)

Chung-Dae({ug/mL) = 2 2 8 32
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Fig. 4. Effect of Chung-Dae on pro-inflammatory cytokines IL-6 and IL-13 expression level in LPS-induced RAW 264.7
cell. LPS: treated with LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 pg/mL) of Chung-Dae
with LPS (2 pg/mL). **Means with the different letters on the bars are significantly different (»<0.05) by Duncan’s multiple

range tests.
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Lour.y> gH4tet a3}, 49, & 5(Kim 5 2010; Jang
2012)9] &50] UYL HUEN, 29| T4 IFES
T} F41(Indirubin) ©. 2 (Kim 5 2010) 1t} F%]
HF-3-S 9} A)5} 9] ch(Kunikata 5 2000). E3E,
Az oi7] WY ¥e-S st 42714 JF g7
A5t tHKim 5 2013). & Ao 4] AM&3t o)
Eo 23U WAEAA F-2 AL -2 FAof mhE(
M7HE)E YL AojFo] ABHA flof He s F AF
e RS Iy Busiet Aoz o] dubAel o

£Hr} kgoz: ThE 7Hdt AL el AFEA 7t

217} SIe.

o ffo
Ag
=
oX,
)
= o o oft

& rr
L)
2 B o mo

2
i
1
fo

4. UFES0| MPSM AO|EFIQ & AT BHSA
mRNA Z510f| OXl= A&t

E A3 A3} Raw 264.7 A|Eof| A TNF-q, IL-6, COX-29]
mRNA -2 LPS A Z|Fo| n|A 2o H|s| A HCE
Tl EATHP<0.05)(Fig. 5). LPSet FHFE=2
AgZ o, ALS4 AP]E7IRIQI TNF-a2] mRNA &
$=22 LPSH2 pg/mL-o] 2.63H], LPS+8 pg/mL-o] 2.16H],

a
5 -
g
S 44
H b bc
R
[ 1]
<
E 2 A 4 od
E
¥ 1
1)
= m
O T
Chung-Dae(ug/mL) L 3 2 8 32
LPS (2 ug/mL) - + + + +
18
16 4 a

10 ~
2
6 4
4
4

o L0

COX-2 mRNA expression

14 A
12 A

RAW 264.7 AZo|A] o] slai=aw} 121

LPS+32 pg/mLito] 1.238 LPSTEETH ZHASHA T 5%
E9 57t £87F YIS 53U FHoludth B3 IL-69]
mRNA 2E =32 LPS+2 pg/ml#0] 1.024}, LPS+8 ng/mLt
o] 0.748}, LPS+32 pg/mL<*0] 0.488 LPSTHC} 7h45}tgi ).
d&E G490 COX-22] mRNA B 4232 LPS+2 pg/mlL
0| 6.924), LPS+8 pg/mL7t0] 6.578], LPS+32 ng/mL7-0|
4858 LPSTHTE 450t NF«Be H59] HdS 24
Sh= 8 AR QIAtolH, NF-kB B/d5k= Bt A5 w7l
A, £3] iNOS ¥ COX-29] A= w7l RFeH(Chen -5 2017).
COX-2:= A4 24 AlzzoflA il W2 B4S UehfAe
S AR H 71EE 8909 93 A7t A== 1 EHol
F479] S716to] Alx 45 vks # 24 &2
(Huang 5 2020). B S Hlo|gf AR RE Hro]o] o
Sh= WE 9] S50 A A (indigo naturalis)®] T
= Hel AF(Lin 5 200927 E AU, FEoA= A
7h e Ao ® AYA A (ulcerative colitis, UCKS
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Fig. 5. Effect of Chung-Dae on mRNA expression of TNF-a, IL-6 and COX-2 in LPS-induced RAW 264.7 cell. LPS:

treated with LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 ug/mL) of Chung-Dae with LPS
(2 pg/mL). **Means with the different letters on the bars are significantly different (p<0.05) by Duncan’s multiple range
tests.
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Fig. 6. Effect of Chung-Dae on protein expression of TNF-a and IL-6 in LPS-induced RAW 264.7 cell. LPS: treated with
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