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Study on the Anti-inflammatory Effect
of Yeonguemijiri-tang Water Extract

Jung Hwan Kim', Jang Suk Lee', Ok Hwa Kang?, Dong Yeul Kwon?, Ki Nam Lee', Myong Soo Chong"™

1: Department of Preventive Medicine, College of Oriental Medicine,
2 Department of Oriental Pharmacy, College of Pharmacy, 3 Research Center of Traditional Korean Medicine, Wonkwang University

Yeonguemijiri-tang(;E 2 1L #1:5, YGT) exhibits potent anti-inflammatory activity in widely intestine disease, but its
mechanism undisclosed. To elucidate the molecular mechanisms of YGT on pharmacological and biochemical actions
in inflammation, we examined the effect of YGT on pro-inflammatory mediators in phorbol 12-myristate 13-acetate
(PMA) plus A23187-induced mast cell and lipopolysaccharide (LPS)-stimulated macrophages. The investigation focused
on whether YGT inhibited pro-inflammatory cytokines such as interleukin-6 (IL-6), interleukin-8 (IL-8), tumor necrosis
factor-a (TNF-a) in PMA plus A23187- induced HMC-1 cells and inflammatory madiators such as nitric oxide (NO),
TNF-q, IL-6, iINOS, COX-2 in LPS-stimulated RAW 264.7 cells. We found that YGT inhibited LPS-induced NO, TNF-a
and IL-6 productions as well as the expressions of iINOS and COX-2. These results suggest that YGT has inhibitory
effects on mast cell-mediated and macrophage-mediated inflammation.
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1. A7

1) Aok
Bovine LPS, PMA, A23187
PD98059<}+

bromide

serum  albumin(BSA),
C29H37N306),
3-[4,5-dimetylthiazol-2-yl]-2,5-diphenyltetrazolium
(MTT), 283 & A FE2
MO, USA)Z & 93ttt IMDM, RPMI 1640, F-Ejo} &4
(Fetal bovine serum, FBS) ¥ A A= sto] ZEAL (Hyclone,
USA)ZFE Tdat3lar, 22w e olE9 474 100 m HE
A A= W3} (Nune, Inc, USA)ZH-E T8t} 21831
TNF-a/IL-6  /IL-8 antibodies,
anti-human TNF-a/ IL-6 /IL-8 antibodies, and recombinant
human TNF-a/IL-6 /IL-8 & BD PharMingen (San Diego, CA,
USA)ZFH THdt] AHE-3HAH.

(Calcymycin;

Sigma Chemical Co. (St. Louis,

Anti-human biotinylated

2) oA
AeA gl o7t oA F¥, &5, 9T, vA 9, 9
8, Fuh, 97, enAE SUS (@) AFES teherer(Y
2k gl A FAsten, A3 tista ghepstaol A H e
h(Table 1).
Table 1. The composite of Yeonguemijiri-tang
) EEL A=Z() REH
HE Coptidis Rhizoma 3 China
HE Scutellariae Radix 8 Korea
BESH Pulsatillae Radix 8 China
EHE Portulacea Herba 8 Korea
Rt Sophorae Flos 8 China
E A Magnoliae Officinalis Cortex 3 China
il Stephaniae Tetrandrae Radix 4 China
hkF Schisandrae Fructus 4 Korea
Total 46
3) AxE

A7t ¥§E M 3EF(Hunam mast cell line, HMC-1)= IMDM
medium (Gibco BRL, Gaithersburg, MD)oll 10% fetal bovine
serum¥ 100 U/mL penicillin/streptomycin sulfates 3 7}3t4
wj skl 2ela Mg 42 5% CO, 9 37CE AT

PMA, A23187¢ HMC-1 A9 2272 ALEatgt).

T, AXF 2 A EF(murine macrophage cell line,
RAW 2647)= 3= AEF P02 HE Tt AH&slth
(Korea Research Institute of Bioscience and
BiotechnologyAmerican Tissue Culture Collection). W4 M35
A 2 FFAZA 100 U/mle HU2 G2 100 U/ml
2 E | Enlo] A (streptomycin)S H7F3tal 10% A2 $E
3 % (heat inactivated FBS)S %7}t €713k RPMI 1640 HjA]

ZHo 7 Wit at

L

5|
o}
oA 5% CO.°l 3 th7], 37Ce &%

2. W
1) N9 %A

AFA YU EFEE(YCD)S 574 (100 g/L)Z 2417 &
o 2ol FulEAt 1 FEEL 045 yim TEZ o3},
Zretel 572 HZ(lyophilized)dt 3o, 4TollA RHald)
TAAxE FEELS APy Hstd g AHEF
(phosphate-buffered saline. PBS)ol| 83l s} %t}

2) MIT &4

AZ BEHS MIT assays ol &3ttt AFAHDS A
g Mxzo 10 ple] MIT (3-(4, 5-dimethylthiazol-2-yl)-2,
5-diphenyltetrazolium bromide, 5 mg/ml) &3 A7l &
37 CToAlA 4A 7t BEST AT F S HE AAsL 100 ul
9] DMSOE 78l MTTE &3lA17] & microplate reader”|
£ o]&3te] 570 nmoll M FHEE SASAT
3) NO A44%F &4

AFAYG EFEE (05 1 mg/mL)e T2 A3}
o17]9 LPS (200 ng/ml)E Zt7t FY& thd A7) o4 A=
RAW264.7 2471 3F vl gahgieh. vl Fa s A4 25-9] 335
338l Griess (1%  sulfanilamide, 01% N
-(I-naphthyl)-ethylene dihydrochloride in  2.5%
phosphoric acid solution)$} & &S 2 F9Ug £ 1087 A2

Al RS AT ofF A4k ELISA T 7]|& o]&3}te] 570

=
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o
FET

mAA FREE ZY5el YAk AL} gl MFe of
Q2] 0100 pME veh, o] kg REOE o] o}y AP
o ob2 o) FREE SYHA

4) ELISA

AHEE 24 well tissue culture plates $+oll welld 1x10° 7} <]
X ES i LPS == PMA+A231872 A=-317] Aol 30
T 7FA %05, 1 mg/mL)9] A FEEZ A A

ot A2 24 well tissue culture plates Stoll welld 1x106
Mol AEES wjds] daA" (05, 1 mg/mL)°]
¥E2 AA7 & F LPS EE A23187(1 uM) + PMA(S0 nM)E
A=3tth. ELISA plate(Falcon, Becton Dickinson Labware,
USA)<= coating buffer(0.1 M carbonate, pH 9.5)¢l 4] 3] = o]
2 IL-6, IL-8, TNF-a A2 4Tl B =S HYs At th
ol 0.05% tween 20(PBS-T)& ¥ ¢+ PBSE 4¥S A ¥t &
W 4 o] T AE AT Fox 1N FUX assay

diluent(FBS10% &%¢] PBS pH 7.0)2 &= 7zt

L
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100 pL £-& assay diluent® X 34 %7l IL-6, IL-8, TNF-a
= wellell #&H At} 2412 5k Wl Fofl, 100 pLe) 2&
g AZ 7)Mo QE| O] EH L6, IL-8, TNF-a ®x22d
FA ¢ avidin-HRP7} H7kH o] 1412 S WigHdAS 2 %,
100 pLe] 7]Z &30 Al (tetramethylbenzidime (TMB))7} 2+ well
o] H7FE3 50uLY stop solution(2N H2S04 )l &3 =1
AHA 7] A 3087 FAANA vl SFEH AL, 450 nmel /\1
AatAth ZE o] %] HAse AL o] FoH L,
TAEF 2 AZ52 A 1Y S
5) Western blot analysis
Hjcke] 9 AEE  F3F3te] 233 PBS(phosphate
buffered sahne)i AZ 3 F 1 mlY lysis bufferg 75k 30
#2F lysis A1Z1 12,000 rpmol A 2027 94 22| she] AET
AE 5 AASIY. d¥Fd FEE= BSA (bovine serum
albumin)E 3%+ 3}3}4 protein assay Kit (BIO-RAD, Richmond,
CA, USA)E AM&-3te] A #Fatglth 20-30 ngel lysateS 8-12%
mini gel SDS-OAGEZ W4 #d3}9, o|& PVDF
(polyvinylidene difluoride) membrane (BIO-RAD, Richmond,
CA, USA)el 200 mAZ 2AIF &< transferdt ol 1E8]a
membrane®] blocking2 5 % skim milk7} ¥ TBS-T
(TBS+0.1% Tween 20) &Aoo A 4204 1A17F Fet A6
o} ERKY W g AEF7] Ys] FAZE  anti-mouse
COX-2, iNOS (1 : 1000)= TBS-T & Ho|A 3 A3la] 4Tl A 3}
F 5 kAl & g TBS-TE 33 AA A 23 944
2% HRP (horse radish peroxidase)”} Z3¥ anti-mouse IgG
£ 1:200022 3|43t Aol 127 vH-gA1Z] &, TBS-TZ
33] A&t ECL 712 (Amersham Biosciences, Piscataway,
NJ, USA)# 1383 W8 ¥ Xray 5o 2333t
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1. OE%XHI% EFEE(YGT)o] MZAEE Ulil—‘e ER
GT)o] AME=4 9

o} 1 7] %H MT < ol&stq Alx §% =
YGTE 0.1, 05, 1 mg/mLe] T=2 A& 39
E=Ao] YA &3kThFig. 1).
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2. HMC-1 A EA YGTY] IL-6 Aol tidt FF
YGT7} Pro-inflammatory cytokine$l IL-62] A4del %

© A ELISAE o]&3t9 4339 th. PMA+A231872 &3}
HMC-1 MZ A IL-69] AAZFo] A3 2713193, YGT
05, 1 mg/mL =2 3PS u) IL-6 A4 A 5% 9

EX0Z A e FFe BAoh(Fg. 2).
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Fig. 1. Effect of YGT on cell viability in HMC-1 cells. Cell viability was
evaluated with the MTT assay. Data represent the means + S.E.M. of duplicate
determinations from three separate experiments.
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Fig. 2. Effect of YGT on production of IL-6 in PMA plus
A23187-induced HMC-1 cells. HMC-1 cells were pretreated with YGT (0.5
and 1 mg/mL) for 1 h prior to PMA+A23187 stimulation for 8 h. The production
level of IL-6 was determined by ELISA. Each bar represents the mean + S.E.M. of
three independent experiments. *p<0.01 compared with PMA+A23187-stimulated
values.

3. HMC-1 A ZolA YGTY] IL-8 Aol g 3
PMA+A23187=2 &A43td HMC-1 A ZoA 1L-89] Al
3 YGTY] AA&FHE AAsAT 4FH-S ELISA Rl <
3 4= M YGT7F LPSE fr=d IL-89] A4S v= 9&
Aoz JAZt= AL HoFEh YGTE LF % (1 mg/mL)dl
A IL-8 BAE 67% A8t xi = (0.5 mg/mL)oN A IL-8 A

4e 4% JAEE RS B (Fig. 3).
800
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E
~
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Fig. 3. Effect of YGT on production of IL-8 in LPS-induced HMC-1
cells. HMC-1 cells were pretreated with YGT (0.5 and 1 mg/mL) for 1 h prior to
PMA+A23187 stimulation for 8 h. The production level of IL-8 was determined by
ELISA. Each bar represents the mean+ S.E.M. of three independent experiments.
*p<0.01, compared with LPS-stimulated values.
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4. HMC-1 Al ZEo) X YGTY TNF-a 44 o

YGTS A934 Q45 e 9% =
HMC-1 MEZE <tollA A23187+PMAZE F =¥ TNF-a2] Al
@3 YTl JA&%E APtk 5L ELISA Wil o)

$E8 TNFao 44
£ 53, YGT 1%

B9l

3 24552t YGT7} A23187+PMA R

FE gEHOZ A FTE S B
(1 mg/mL)ol A TNF-a B4< 62% <
tH(Fig. 4).
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Fig. 4. Effect of YGT on production of TNF-a in PMA plus
A23187-induced HMC-1 cells. HMC-1 cells were pretreated with YGT (0.5
and 1 mg/mL) for 1 h prior to PMA+A23187 stimulation for 8 h. The production
level of TNF-a was determined by ELISA. Each bar represents the meant S.E.M.
of three independent experiments. *p<0.01 compared with PMA+A23187-stimulated
values.

5. RAW 264.7 Al E A YGT2 NO A4 w3t
NO(nitric oxide) 43l B3 YGTY &5 olr ] 93
Griess A|9F& o] 31 A X WY Fo] EA3t= NO,— 9] 3
B2 S35t} Fig. 514 Yebd vkel Zo] YGTE A& &
P FE gEFHo =2 NO A4S ZA dASA 53,
YGT 1 mg/mL9] =4 NO Aol fstA A=At

(Fig. 5).
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Fig. 5. Effect of YGT on LPS-induced NO production in RAW 264.7
cells. RAW 264.7 cells were pretreated with the indicated concentration of YGT
for 1 h before being incubated with LPS (200 ng/mL) for 24 hours. The culture
supernatant was subsequently isolated and analyzed for nitrite production. Control
(con) cells were incubated with vehicle alone. Data are mean = SEM values of
duplicate determinations from three separate experiments. *P < 0.01.

6. RAW 2647 A E| X YGTO IL-6 AAlo] that 3k
YGTY tiAA 2o ALdFAH AR td &S 24}
5171 Y8t AAF NAMEFQA RAW 2647 AEZHE 95

23 Ate]E711 IL-69] AA-& ELISAE o] &3l Agstch 1
A3}, LPS A9 AsAS ) IL-6 o] BA3F] 718
i, YGTE 05, 1 mg/mL9] AY3aS o IL-6 Y 9
A &#H7F ebThFig. 6).
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Fig. 6. Effect of YGT on LPS-induced IL-6 production in RAW 264.7
cells. RAW 264.7 cells were pretreated with the indicated concentration of YGT
for 1 h before being incubated with LPS (200 ng/mL) for 24 hours. The culture
supernatant was subsequently isolated and analyzed for nitrite production. Control
(Con) cells were incubated with vehicle alone. Data are mean + SEM values of
duplicate determinations from three separate experiments. *P < 0.01.

7. RAW 2647 A Zo]A YGTS TNF-a gAol g+ o3
AT UM EFQ RAW 2647 A Z2EE G54 Ao

791 TNF-a9] Aol &8 YGTS Al &32 ELISAZ o]&3

o A¥sATh 1 A, YGT7L LPSE f-5% TNF-a9] A

$E gEH oz ARG A HZTEg. 7).

f
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Fig. 7. Effect of YGT on LPS-induced TNF-a production in RAW
264.7 cells. RAW 264.7 cells were pretreated with the indicated concentration of
YGT for 1 h before being incubated with LPS (200 ng/mL) for 24 hours. The
culture supernatant was subsequently isolated and analyzed for nitrite oxide
production. Control (con) cells were incubated with vehicle alone. Data are mean
+ SEM values of duplicate determinations from three separate experiments. =P <
0.01.
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8. RAW 264.7 M Zol| 4 YGT2] iNOS proteinZ&ofl tf &
a3

YGT9] iNOSY] protein H&-& golR 7] $]3] Western blot
S FdsGY. 2 23, LPs Aol o3 F4H<= iNOS
protein ¥&-2 YGT 1 mg/mLolA dA3e AA Fds BAT
(Fig. 8).
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YGTS] COX-2 protein@del| djdt &35 Lolxr] ¢4
Western blot2 33ttt 2 A3}, LPS A=l 93] &A43ld
COX-2 protein ¥&0] YGT 0.5, 1 mg/mLolH $& gEHo g
AA == S HATHFig. 9).

LPS (200 ng/ml)
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YGT (mg/mL)

- |H iNOS

‘— — e —‘H B-actin

Fig. 8. Effect of YGT on LPS-induced iNOS protein expression in
RAW 264.7 cells. RAW 264.7 cells were pretreated with the indicated
concentration of YGT for 1 h before being incubated with LPS (200 ng/mL) for
24 hours. Equal amounts of protein (20 ug) were separated by sodium dodecy!
sulfate-polyacrylamide gel electrophoresis and immunoblotted with INOS antibodies.
Equal loading of protein was verified by B-actin.

LPS (200 ng/ml)
con 0 0.5 1

YGT (mg/mL)

‘ W s

‘ — COX-2

‘ g ‘H B-actin

Fig. 9. Effect of YGT on LPS-induced COX-2 protein expression in
RAW 264.7 cells. RAW 264.7 cells were pretreated with the indicated
concentration of YGT for 1 h before being incubated with LPS (200 ng/mL) for
24 hours. Equal amounts of protein (20 ng) were separated by sodium dodecy!
sulfate-polyacrylamide gel electrophoresis and immunoblotted with COX-2
antibodies. Equal loading of protein was verified by B-actin.
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