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Abstract

Objectives : Inflammation is one of the self-protective abilities against tissue injury, and it has clinical
symptoms like redness, heat, swelling, pain, and loss of function., The purpose of this study is to examine
inhibitory effects of Naetakchunkeum-san (NTCKS) on nitric oxide (NO), Prostaglandin E2 (PGE2), inducible NOS
(iNOS), cyclooxygenase-2 (COX-2), and phosphorylation of extracellular signal-regulated kinase 1/2 (ERK1/2),
which play a major role in inflammatory response.

Methods : The experiment was performed using Raw 264.7 cells pretreated with NTCKS extracts. Cell
viability was determined by MIT assay. To evaluate anti-inflammatory effects of NTCKS, we examined NO and
PGE, production in LPS-induced macrophages. We also investigated effects of NTCKS on iNOS, Cox-2, and
ERK1/2 expression using western blot,

Results : In MIT assay, no cytotoxicity of NTCKS (50, 100, 150, 200ug/ml) on RAW 264.7 cell was found.
LPS-induced NO production was decreased after treatment with NTCKS (150, 200ug/m)(p<0.05). PGE, was
decreased after treatment with NTCKS (150, 200ug/ml)(p<€0.05). NTCKS inhibited LPS-induced expressions of
iNOS and COX-2 in a dose-dependent manner. Increased phosphorylation of ERK1/2 by LPS was decreased by
NTCKS in a dose-dependent manner.
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Conclusions : According to above experiments, NTCKS may be applied to inflammatory diseases such as atopic

dermatitis, rheumatoid arthritis, and inflammatory bowel disease.
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Table 1. The Amount and Composition of
Neetakchunkeum—san (NTCKS)

THIEY, L 24 HR/ W ()
S LONICERAE FLOS 4
NI GINSENG RADIX 4
WO ASTRAGALI RADIX 4
APy PAEONIA RADIX RUBRA 4
W W ANGELICAE GIGANTIS RADIX 4
s CINDII RHIZOMA 4
TR TRICHOSANTHIS RADIX 4
H 1 ANGELICAE DAHURICAE RADIX 4
K CINNAMOMI CORTEX 4
o PLATYCODI RADIX 4
B Ja LEDEBOURIELLAE RADIX 4
oo GLYCYRRHIZAE RADIX 4
& Gt 48

ZAMEE vt Bk WHETRi 96ge 33
i 219k BRelo] 1000 AR 59 94 %
Zotglom, ofAR o FEAL  rotary
evaporatorS ©]g5}o] 100m7HA] FE3laL -S0CE
s, wER SAe
system (Labconco, USA)S o|83}o] 797t 547
% 3490} (15.36g, 8 °F 16%).

freezing  dryer

HF

2. &gl WY

0%

1) A|azafek

Ao AMEH mouse AAME= RAW 264.7
cell line (ATCC, USA)S XoFitol ALE3IC
RAW 264.7 cells 37°C, 5% CO, Z71M 10%
fetal bovine serum (FBS), penicillin (100U/ml) %
streptomycin (100ug/ml) S0] ¥3HF DMEM HA|
2 =) BGAEEL 75 flask (Falcon,
USA)olM 5838] S49 F uiY 3% H40= )
GHE BEHS PBS §H0F HojE F 50ml flask
2 1ml9 025% trypsin-EDTA §9& Y 42
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o 187+ A2f3t v wrypsing BlE]al 37°ColA
5uAt Hasto] AEE g&leto] Al wieict.
g2yl A= 10% FBS7} d7FE DMEM Hjokol
omio] FHAZ o AZE w87 (50m
culture flask)oll %79 1:2 split ratio2 CO, ¥i%}7]
olx wlekatsict.

2) MTT assay

AE=A T 25 Yolry] st 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTIT) assay "< AR8-ste] 49t
96 well platedl] 1 x 10’ cells/well®] cell-& 1004
A Yal 37, 5% COZF dashe wMiIeN 24
ARE E3F uieFe 3 uiAE wiEa wigAlE B
< Ix PBS §40% HolFrt. e ¥ ijAet
PBSo| %2l AlEE s=HE 7Zh wello] Al
200 Wil wiogol kT PBSOl 541 1
ug/ml MTT (Sigma, USA)S 10042 Z} wello]] A
gloto] YFrlE 3U= AP H 24K B3 2
& ZZoA wiekstgict, ks BT AAT F
DMSOZ 10044 AZJslaL 37°Cold 2417t A3
T} microplate readerZ ©]45}o] 490nmolld 53
5 36k AlFAEES vt 2 Ao
= A=

Viability(%) = 100 x AT/AC

AT : absorbance of tested extract solution
AC : absorbance of control

3) NO assay

96 well platedl] 1 x 10° cells/well®] cell& 100
MR YAl 37C, 5% COyL dREe wlYlelM
2477k w9t kel AlEE oMAgst AlFh oY
3} A7) MlE<] lipopolysaccharide (LPS) 10ug/ml2}
MET R d FE2ES $EEE AElaL 244
7t B2t 37C, 5% COt FFEE wiolA Hl
gt T Az} A5 6014E AF3I 7ol
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Griess A|9F 1004< E33lo] 158 %9t vgAI7)
% microplate readerZ ©]435}o] 540molr TF=

g 27t

4) PGE, 4% 3%

PGE,9] £72 commercial competitive enzyme
immunoassay kitE R&D systems (Minneapolis,
UsA)elM Tsto] Agstgict. RAW 264.7 AIE
of WET&i 25 FE=& 1MRE A A8k
10ug/ni®] LPSE Azlote] 24ARE vlget 5 Al
o sds 718t PGE, EA40l| ARS3iTt Hi
FHE goat anti-mouse® coating® 96 well plate
of Zkzke] okl 10044 loadingdt}, ¢37]e]
primary antibody solution 5042} PGE, conjugate
5042 A7kl 4ColA overnightA 7T}, 7124
A& 20048 AEfsto] 5-203F WG] F, 5044
9] stop solutiona Bl 450mold FF=E

ek kiy

5) Immunoblot &%

Hj%ket RAW 264.7 macrophagell WHET4:8K
T FEEF 10uyni®] LPSE Azete] 18ARY
SRt e & AE P AE AlASkAL PBS 1
m=Z 33 Ak, Lysis  buffer (25mM
Tris-HCl, 1% NP 40, 150mM sodium chloride,
0.25% sodium deoxycholate, ImM NaF, protease
inhibitors) 200mlE o]g3lo] MEE 83lstict.
B3lg Ase T4, dF e 33 whEsia
1800 rpmO = 2037 AqkEeleto] AFANt ARG
shoir}, @A Fr= Bradford assayHe ©]-83}
o] Aeksloltt, ZH A& SDS sample bufferS 3
7Fete] 583 GAeldt. EHlE AEe 10%
SDS polyacrylamide gel& o]g3le] A7|9%F &
membrane® &  O]FAIFL}
Nitrocellulose membrane2 5% BSAZ 147t &<t
block3}al, TBST (TBS + 0.1% Tween-20)2 A%

3 nitrocellulose

¥ 34| COX-2 (Santacruz, USA), iNOS (Santacruz,
USA), f-actin (Abcan, USA), ERK (Cell
signaling, USA)9} pERK (Cell signaling, USA)S
A2letgict, FAAE & TBSTR 33| Als}oict.
Band®] AJZ48l= Odyssey system (LI-COR, USA)
o AMgatel 24t

6) sAAz

A A= SPSS Window program (Ver, 12.0)
< ol83er, BE ZH7E mean + SDE 4
B, dixast 7 Adae] Bl
Student's t-test2 FA5}] pvalueZ} 0,05 m]PHd
w AR oR frogt Aot e Ao st
it

n. 2 =

1. MZ=4o olxlz g

WHET4 95 3599 5571 AE el &
A& dogl=A] RIS $I8] MIT assays ©l§
sto] 2319}, WIET-4fik G5 3299 dixz
RAZES 100 £ 85392 AXFEIGS vl 400ugni
S AlefE BE FZol AEEAo] gg st

9CHTable 2).

2. NO &dof nlxl= g

MHET-4 B F2d0] nhe2 ti2A22] NO
Aol vl RS AAsIgITt MFET 4 A2
A 2 thETolME NO AAdEo] 85.3 £ 6.3un
2 ehd wkdell, MET-4ik 50, 100, 150 2 200
ug/mi = AHegk AgToxlE NO A4dgo] 83.8 +
3.8,79.2 £ 40,733 £ 6.0, 67.8 = 5.9um= LJEFE
o}, WFET-4HK 150 2 200ug/ml AXT- LPS T
Aget tiztel] vlshr Ao R fofst 7t
Vet Table 3).
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Table 2. The Cytotoxic Effect of Naetakchunkeumsan
(NTCKS)  Weler-extract  on RAW 2647
Macrophage Cells by MTT Assay

NTCKS Concentration

Cell Viability

(ug/ml) (% of control)
Control 100 + 853
50 99.83 + 828
100 9747 = 879
150 9559 £ 1213
200 9050 *+ 1245
400 8148 £ 7.89*

Valuses are the mean * SD of the three independent
experiments,

Control : untreated with NTCKS

50, 100, 150, 200 and 400 : treated with NTCKS (50, 100, 150,
200 and 400ug/ml)

*p < 0.05 compared to control

Table 3. The Effect of NTCKS Water—extract on NO
Production of RAW 2647 Macrophage Cells

Concentration (ug/ml)

NO production (um)

Control 853 + 63
LPS + 50 838 = 38
LPS + 100 792 + 40
LPS + 150 733 £ 6.0
LPS + 200 678 £ 59

Valuses are the mean = SD of the three independent
experiments,
Control : treated with LPS (10ug/ml)
50, 100, 150 and 200 : treated with LPS and NTCKS (50, 100,
150 and 200ug/ml)

p € 0.05 compared to control

3. PGE2 4dofl DIxl= &t

WFET-@iko] nl9-2 ti2MEe] PGE, AJAdel| vl
1= e Ak WHET-4e AAIsHAl &
Uz PGE, A4S 821.24 £ 1.63pg/well2
et b REE T4 50, 100, 150 2 200ug/m!
2 A2k AYTFoME 247 827.86 = 24.78,
83027 + 18.24, 767.63 * 12.53, 746,35 * 11.05
pg/well 2 VERITE RHET-4k 150 2 200uy/nl 5

rlo

16

=2 HEgt oA LPS DEA e o ulsle] &
At o2 folgk 74t UreRstthTable 4).

Table 4, The FEffect of NICKS Water—extract on
Prostaglandin  E2 Production of RAW 264.7

Macrophage Cells

Concentration PGE, production
(ug/ml) (pg/well)
Control 82124 = 1.63
LPS + 50 827.86 + 2478

LPS + 100 830.27 *+ 18.24

LPS + 150 767.03 + 1253

LPS + 200 74635 * 1105

Valuses are the mean *= SD of the three independent
experiments,

Control : treated with LPS (10ug/ml)

50, 100, 150 and 200 : treated with LPS and NTCKS (50, 100,
150 and 200ug/ml)

*p € 0.05 compared to control

4. iINOS 2! COX-2 Waiof| O|k|= Hst

WFET-2Hko] iINOS 2 COX-2 o] A= 9
S Bt LPS Aol ofsto] 71 iNOS
2 COX-29| WS W4k Aeidh AT
TE oz o] hAsIrhFig. 1).

iNOS
COX-2 kR pe—
B—actin —— e ere e e

——— c— — . —

&L L& L& 9O
é)\gcoogb\@\g\g\

SO P
Fig. 1. The HEffect of NTCKS Water—extract on iINOS and
COX—2 Expression

NC : untreated with LPS and NTCKS

LPS : treated with LPS (10ug/ml)

50ug, 100ug, 150ug, 200ug : treated with LPS and NTCKS (50,
100, 150, 200ug/nl)
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5. ERK1/2 QW= AAxflofl ojxl= et

WNFET-4fiko] ERK1/2 Q14K Aol w3l g3k
< ST LPS Aol oJste] F71E ERK1/2¢]
e RHET-Sk AEle Addel s= oEHe
2 kst AAIEIICKFig, 2).

PERK1/2 =« &=

ERK1/2 R e

Fig. 2. The Effect of NTCKS Water-extract on ERK1/2
Expression

NC : untreated with LPS and NTCKS

LPS : treated with LPS (10 ug/ml)

50 ug, 100 ug, 150 ug, 200 ug : treated with LPS and NTCKS (50,
100, 150, 200 ug/ml)
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e AR, MR A wie Wi, e 5o ik
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HAgsE A2 ggol AMgehE ShE =9l HAt
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7h e o) AMSShe HHES Walsle] iEER”, &
RIEEE sk Zlo] Witioltt, ol9} 22 Witk
S A 23R GRkgolA BRI hike
2A §83t] & & 9k

PHET- GBS RIS ol b —YDmpiEs
RERFE o2} oto] WFEES wae AWoes dul
S GAlel| Fomdo] JE AoR AL, AE7t
Ae F2 f1dzde geogas 714%, ¢
#2714 A2 S g A7t =)
o}, ofol] B Ao WHET-4ike] deuksell 9l
o] FQ3k 93k 3= NO, PGE,, iNOS, COX-2,
ERK1/2 QIikste]] thgt oA 235 AR gitt,

MTT assayc MIEATOX FH A AR-EH,
ol AAS] MEFAF AETY Aol -840
Ao, W4l D FE99] T} AlEHelM
S43E YoTleA ERls7] 13l MIT assays o8-
sto] ZA4s9i), MG T-4iik B4 =282 400ug/ml
< At BE F=oM 90% oPde] MEAEES
eI 4+ UK Table 2),

NOE NOSo|| 23] L-arginine S 27E A==
ZHretezolet, Adjelx] A% A== NO= g
4, A7, WAl digk Axsly 53 2
AR AFlss "EeARE oA
iNOSe]l <J3fl Fjr} AAE NO= douksa) s
o] gom’ I} AAHH NOO TAIEQ] peroxy-
nitrite?} nitrogen dioxide T3+ GRS 93t
Ig FP, T4 D5 F20] nlgA o
2A|2] NO Aol vl kS #sl7] $ste]
LPSHH A2fet vz MET-4iis =82 A
g APTS vlwgk A3, WS 150 2 2000y
nl FEZ Adt AETolA izl Hjs] NO A
o] FAHCE frofstA| 7HAs ik Table 3).

Prostaglanding €43 207)19] B3} A %
2101 eicosanoid?] 3+ FFZ ERAF 207)e B3}
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2

P2kl arachidonic acid2HE A3 Hol?, o]
T I 73 BE¥sY E= S ue
prostaglandin E, F, A, B 52| o] f=A1E0] ¢
g7 P, o] F COoX-20] o) A4d=he PGEE
NO9t FRRIZIAIR &/ F9u 2&elM $53 &
do| Ao F= Hofeh= T83F S IER I
MIET e G FEo0l mhe dlaAEd
PGE, A/30ll m|X= ks @] $lsto] Lpswt
Aefet 2w T4 SR Aee A%
& vlwet A7, WHET-4HE 150 2 200uy/nl T
2 Azlgt AgwolM izl vls] PGE, 4430l
Ao FolsA| FastiriTable 4),

NO synthase (NOS)= endothelial NOS (eNOS),
neuronal NOS (nNOS), inducible NOS (NOS)<]
Al 7K F83F isoformo] ITFY. o]F iINOSE
murine macrophage, WIA|¥E, BIZAE 2L A
AE 5 B2 AN incerferon-7  (IFN-7),
interleukin-13 (IL-18), tumour necrosis factor- @
(INF-«), LPSZ A58 o} dalguf?, Ca™ wjojE
A BEE B AR AA Skl ik
NOZ A}, Arachidonic acidE prostaglandin
o7 Hshle &dde AE TR
COX-13} =419l COX-27F Y. COX-1:2 tjt
o) 270] Qe BeighaAR WA AT Tl
2 7121 PGSEL AP, olo] i3] COX-2E )
Folle) POEE ARG BE0EE ) e}
. TGl 25 F2o] iNOS % COX-2 W
o nxle JFE #Fetr] $1ste] LPs Azlel st
o] S7hd INOS 3 COX-29] o] WitT4iik Al
Zgt A3Tox TR ofudt opIIA HEe
Z3% iNOS % COX-29] e MiET4Hk 5% 9
2402 7125190 Fig, 1),

ERKE JNK, serine/threonine protein kinase ¢l
p38 MAPK$} 3] MAPK superfamilyS 3438k}
9 MAPK:E ©IABlE2 E3}o] nuclear factor- ¥
B(NF-£B), activator protein-1(AP-1), activating
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transcription factor-2, cAMP-responsive element
binding proteing FE3t thofet FARIAES S84
A7 A4 Aedd Exw BaEs gep,
3 AHES w5l glol NO A4
8¢l iNOS, prostaglandin 3] £=24 W
F4Q) COX-29] A el gloj= MAPK
B 38 AEAD #Ale] dgkg slel” 9wk
oM F8g oJulE Aok, WIET-&ik B 72
o] ERKI1/2 QV¥3} Aol mjxle 93-S dEs)]
$lste] LPS #|2jel eJeto] T71e ERK1/29] Edo]
WFET-Gk A2ld 3TN s ofwdt o
QA #EgE A3 ERK1/29] T RRET&K §%
g or B AAIEUCKFg. 2).

opFog E AtelMe WHT 4] RAW 264.7
HAAETM LPS AzlelM] AJdE NO, PGE,,
iNOS & COX-2¢] thgh oA az}el ERK1/22] ik
3} AJAER} gioks AdE ¥S & Yl

o2 T AT Slof bRl wpiAIES
olggit}. o] WiAAIES A= B A3t Wi
AR, 1 aiAES 47 el e oy, of
d SN @] Fa3 npiAEel s
A ZAE Bl MIET- @i 5 ok 9Rq, &
mHEl A, 954 A SOl 4% 954 2
Sl glo] a3 A APor #8E F Y
A0R AlgEc

V.2 B

PHET-4H0] RAW 2647 THAMETFN AES
A, NO AA, PGEAA, iNOS, COX-2 @3, &
ERK1/2 31313} Ao m]xl= 3ol thsto] Thast
22 ARE Aot

L WHETEH FEEL 400ug/nlS A3 ZE F&

ol AME=Ago] Tt



el 9 291

. WA 25 150 2 200uy/nl FolA
NO A& SAZCE s FHAAFT

. REET-4H FEEL 150 2 200uy/nl FEolA
PGE, A& AR Folsl ZA2aAFTh

. WEET-4ik 3352 LPSY| 9J3to] Z7}H9 iNOS
4 COX-29| TS & oTH o A
. T8t FEES LPSo| 95ty F7id
ERK1/2¢] 28-S 5 gEF o2 islE A
AlZict,

VI. References

1, Jeong MY, Park HJ, Jeong JH, Kim JY, Kang
JM, Lee NK, et al. Inhibitory effect of
Angelica gigas Nakai extract on nitric oxide
production in RAW 264,7 cells, J Korean
Oriental Med, 2007;28(2):155-65.

. Shin JS, Noh YS, Kim DH, Cho YW, Lee
KT, Mangiferin isolated from the rhizome of

asphodeloides  inhibits  the

LPS-induced nitric oxide and prostagladin E,

Anemarrhena

via the NF-«B inactivation in inflammatory
macrophages, Natural Product Sciences,
2008;14(3):206-13,

. Lee KH, Jung JH, Kim EH, Lee JH.
Inhibitory effect of Smilacis Glabrae Rhizoma
on nitric oxide production in the macrophage

RAW  264.7. Journal of

Meridian&Acupoint, 2009;26(3):69-76,

4, Im NK, Jung YS, Choi JH, Yu MH, Jeong

cell line

10,

11,

12,

13,

PHET-ko] RAW 2647 TRMIETFAN 35 DAl vixle 9%

GS. Inhibitory effect of the leaves of Rumex
crispus L, on LPS-induced nitric oxide
production and the expression of iNOS and
COX-2 in macrophages, Natural Product

Sciences, 2014;20(1):51-7,

. Choi YJ, Roh JD. Effects of Angelica Gigantis

Radix pharmacopuncture on nitric oxide and

prostaglandin E, production in macrophage,

Journal of Pharmacopuncture, 2011;14(3):
81-90,
. Kim YS, Lee SG, Lee KS, Effect of Cirsii

Japonici Herba on LPS-induced inflammation
in mouse BV2 microglial cells,
Orient, Int, Med, 2008;29(4):1048-60,

Korean J.

. Park SM, Byun SH, Kim YW, Cho IJ, Kim

SC. Inhibitory effect of Mori Folium ethanol
extract on pro-inflammatory mediator in
lipopolysaccharide-activated RAW 264,7 cells,

Kor J Herbology, 2012;27(3):31-8,

. 8. Kim TY. Effect of Gagam-danguieumja

through regulation of MAPK on LPS-induced
inflammation in RAW 264,7 cells, Korean J
Orient Int Med, 2013;34(4):339-48,

. Faculties of Korean Medical pathology in the

Korean Medical Colleges, Korean Medical
Pathology. Seoul:Iljungsa, 2004:109-12,

Chen SG, Waikezhengzong, Beijing:People’s
Medical Publishing House, 1983:259,

Heo ]. Donguibogam, Hadong:Donguibogam
Publisher, 2006:1543-45.

Ko WS, Kim KJ, Kim NK, Kim YB, Kim
JH, et al, Text of Traditional Korean
Dermatology & Surgery, Busan:Seonu, 2007:
111-21,

Kim HT, Roh SS, Effect of Naetakchun-
gumsankamibang on skin tumor induced by

19



FriQlom|eu s} slA]) A1 A1E2018d 29)

14,

15,

16.

17,

18,

19.

20,

21,

20

3-MCA and immunological response, The
Journal of Oriental Medical
Ophthalmology & Otolaryngology.
(2):20-52,

Yang GH, Jeong HW, Choi JH. Effects of
Naetakcheonkeumsan and It's Gamypang on

Surgery,
1999;12

the lymphocytes and cancer cells, The Journal
of Oriental Medical Surgery, Ophthalmology &
Otolaryngology. 2000;13(1):44-59,

Kim SD, Kwon KB, Shin BC, Park TY, Park
JH, Kwon YD, et al. The Study of
Naetakcheongeum-san on anti-cancer effects
and mechanisms in human leukemic HL-60
Journal of Oriental Rehabilitation
Medicine, 2006;16(3):49-64,
Kim JJ, Kim HT. The
Naetakchunkeum-san on the allergic contact
dermatitis induced by DNCB, The Journal of
Korean Oriental Medical Ophthalmology &
Otolaryngology & Dermatology. 2009;22(1):
46-61,

Lee WJ, Medical Dictionary, Seoul:Academy
Book. 2000:1122, Korean,

Kindt TJ, Goldsby RA, Osborne BA, Innate
immunity : Tenney S, Kuby Immunology. 6th
ed, New York:Freeman press, 2007:52-73,
Kim DH, Lee JH. Joohaebojuhwang-

cells,

effects of

jenaegyeong Somun(2), Seoul:Euiseongdang,
2001:746,

Seo JM, Kim JS, Lee KG, Ryuk SW. Study on
the function of Hyunsamchungpye-eum on
anti-inflammatory and anti-allergic action,
Korean J. Oriental Medical Physiology &
Pathology, 2002;16(1):165-71,

Lee HJ, Kim ]S, Jin CB, Ryu JH. Inhibitory

activity of medicinal herbs on nitric oxide

22,

23,

24,

25,

206,

27.

28,

29,

synthesis in activated macrophages, Natural
Product Sciences. 2005;11(1):16-21.

Shin SC, Organic chemistry, Paju:Freeacademy,
2006:341-2,

Park CU, Pharmacology. Seoul:Shinkwang,
2008:208-11,

Seo JS, Lee TH, Lee SM, Lee SE, Seong NS,
Kim JY. Inhibitory effects of methanolic
extracts of medicinal plants on nitric oxide
production in activated macrophage RAW
264.7 cells, Korean J. Medicinal Crop Sci.
2009;17(3):173-8,

Lim HW, Kang §J, Park M, Yoon JH, Han
BH, Choi SE, Anti-oxidative and nitric oxide
production inhibitory activities of phenolic
compounds from the fruits of Actinidia
arguta, Natural Product Sciences. 2006;12
(4):221-5,

Choi JK, Cha DS, Lee Y], Ko SH, Park HJ,
Lee SY, et al, Effects of Vitex rotundifolia on
radical
production, Oriental Pharmacy and Experi-
mental Medicine, 2010;10(2):51-8,

Robbins SL, Kumar V, Cotran RS, Acute and

scavenging and  nitric  oxide

chronic inflammation : Mitchell S, Pathologic
basis of disease, 7th ed. Philadelphia:W B,
Saunders Co. 2006:47-86,

Dong C, Davis RJ, Flavell RA, MAP kinases
in the immune response, Annu Rev Immunol,
2002;20:55-72.

Choi HS, Cho DI, Choi HK, Im SY, Ryu SY,
Kim KM, Molecular mechanisms of inhibitory
lipopoly-
saccharide-induced nitric oxide generation in
RAW  264.7 Arch Pharm Res,
2004;27(12):1233-7,

activities of Tanshinones on

cells,



ZEE 9] 291 AHET-GHo] RAW 2647 dRIETo s &l vixe 3%

30, Lee SE, Lee JH, Kim JK, Kim GS, Kim YO,
Soe JS, et al, Anti-inflammatory activity of
medicinal plant extracts, Korean J, Medicinal
Crop Sci, 2011;19(4):217-26,

21





