s 8 A

Pharmacogn.
348 ~ 353 (2011)

B o
Kor. J.
42(4)

HHA-
==

*
BES -

MEfE'

1
- Yz

Mi|of iNOSEeint HAEHYA0|ETIRIe] Mol 0|X|l= HE

- O|RHE*"

st chAelske), SATietw ofstal, Adnr)shn, dukalebl ek}

The Effects of Dictamni Radicis Cortex on the iNOS Expression and
Proinflammatory Cytokines Production

Jeong-Suk Park, Tae-Yong Shin', Dae Keun Kim' and Jae-Hyeok Lee’

Department of Alternative Medicine Nambu University, Gwangju 506-606,Korea
ICollege of Pharmacy, Woosuk University, Jeonbuk 565-701, Korea
ZDepartment of Oriental Pharmaceutical Development, Nambu University, Gwangju 506-606,Korea

Abstract — The aim of the present study is to investigate the cytokine production inhibitory effect of a Dictamni Radicis Cortex
(DRC). DRC has been commonly used as important medicinal herb in China and it used to control eczema, atopic dermatitis,
fever and inflammatory diseases. Inflammation, such as a bacterial infection in vivo metabolites, such as external stimuli or
internal stimuli to the defense mechanisms of the biological tissue a variety of intracellular regulatory factors deulin inflam-
matory TNF-a, IL-1B, IL-6, IL-8, such as proinflammatory cytokines, prostagrandin, lysosomal enzyme, free radicals are
involved in a variety of mediators. The present study was designed to determine the effect of the DRC on proinflammatory

factors such as NO, iNOS expression and TNF-a, IL-1p, IL-6 in lipopolysaccharide (LPS) -

stimulated RAW264.7 cells. The

cell toxicity was determined by MTS assay. To evaluate of anti-inflammatory effect of DRC, amount of NO was measured
using the NO detection kit and the iNOS expression was measured by reverse transcriptase polymerase chain reaction (RT-
PCR). And proinflammatory cytokines were measured by ELISA kit. As a result, the DRC reduced NO, iNOS expression and
TNF-a., IL-1p, IL-6 production without cytotoxicity. Our results suggest that the DRC may have an anti-inflammatory property

through suppressing inflammatory mediator productions.
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Al2F — AJAZ w2l Dulbecco's Modified Eagle Medium
(DMEM)3}  fetal bovine serum (FBS), streptomycin-
penicillin 5] A|Z8]YE A|eF=2 Gibco BRLA} (Grand
Island, USA), Lipopolysaccharide (LPS)y= Sigma-Aldrich*}
(St. Louis, MO, USA), Cell Titer 96° AQ,.,,, One Solution
(MTS)2 PromegarH(Madison, WI, USA)IA FQisle] A}
43}tk Tumor necrosis factor-o. (TNF-a), IL-1B, IL-6
ELISA kite= eBiosciencerl (San Diego, CA, USA)IA +
Y3FARIL NO (Nitric Oxide) detection kit= iNtRON
BiotechnologyA}H(Suwon, Korea)2 ¢ 5}o] Al-&3}H T}
total RNAZ 2] Easy Blue“A]2} iNRON Biotechnology
(Suwon, KoreayS ©]-8-3113 ¢cDNAZ 34S QuantiTect”
Reverse Transcription Kit(Qiagen, USAYE T3] AR8-31
Atk olQ]of] Aol AMEE Aok BT B8 Aok 55
< AR&-SFITH

MIZH R — A7ol] ARG-SF uRp-229] TiAA| 2520 RAW
264.7 A= FA XT3 (KCLB)IA % e,
A2l S 9138 10% FBSZF 1% penicillin-streptomycins:
XE35l= DMEM (Dulbecco's Modified Eagle Medium) Hl|
A& AREEIAAL, AlE= CO, HlS7] (37°C, 5% CO,)olA]
vt

MESMEI} - DRCO AlZel| tet 542 Desai 5<]
HER 2 W} 5-(3-caroboxymeth-oxyphenyl)-2H-tetra-zolium
inner salt (MTS) assay %92 mitochondrial dehydrogenases
o 9]3te] MTS7} formazan 2.2 %= = HS 79313
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t}. 96 well platel] 1.0x10° cells/well®] RAW264.7 A EE
3kl 18417 B2t vt & DRC 0.2 mg/mL, 2mg/mL
ek &, 24707F F9F viFEII e, 20 ule] MTS solution
< A7 3 CO, wiE71(37°C, 5% CO,)0IA 4A17F Wk
AR F, 450 nmel A F3 o] HEE 2435l gz
g Al AEES WEEE FAEAT

Nitric oxide &8 — NO2| &%= Wi W] nitrites
T2 Wangse] W%l w2} Griess Reagent Systems ©]
43l =43t RAW264.7 M EZE 96 well plate©l]
1.0x10° cells/wello] H=2 35131 184)7F <t vt 5,
DRC 0.2 mg/mL, 2 mg/mL A 2] s}aL, 1417+ $-o] LPS
200 ng/mL A 2|3 F, 24X 7% 5k FetdTt. vl kel 2}
59| Griess ReagentE 715} 1087 A-20llA] vESAIZ]
¥ 540 nmelH F3E=E S45191.21, Sodium nitrite®] 5
T FFHAE o]&et vl NOEE=E 25t

RNA 22| 2 RT-PCR — RAW264.7 Al EojA] @& F
+ INOS®| FxApde] tigk DRCE] &35 24| 9
3] RT-PCRS T3 3I3ith. 4] RAW264.7 A5 60 mm
dishell 4.0x10°cells0] H== F-F8laL 1847} &3t wjFs}
2tk DRC 0.2 mg/mL, 2 mg/mL A3 2]3k3 LPS 200 ng/
mL A & 6x]7F Bt visiit Al 2E FAste] 4°C
oA 2,000 pmO-E 587 94 E2]3 5 Easy BlueAoF
(iNtRON Biotechnology, Korea)2 ©]-83}4] total RNAE
E2)8lth. F2]¥ RNAS QuantiTect” Reverse Transcription
Kit(Qiagen, USA)ZS o]-&3}l>] cDNAZS &AsIoith. §449
cDNA®| tgt PCRS 3517 2I3ll ¢DNA 1 ugell primers
(sense, anti-sense) lul % 10 x buffer (10 mM Tris-HCI,
pH 8.3, 50mM KCl, 0.1% Triton X-100), 250 uM dNTP,
1U Tag polymerases &3+ $ denaturationg 913l 941
A] 45%, annealingS $18ll 55~60°CollA] 45% 2 extension
< {8l 72°ColA 60 2O Z 30cycless T3

o] % %% DNAMES 1.5% agarose gelE AHE-3}o]
100voltelX 3027k %17] F&ste] UV #6l]t. iNOS
o] ZZE& $I8l¢] sense primer : 5-CCCTTCCGAAGTITTC
TGGCAGCAGC-3!, anti-sense primer : 5'-GGCTGTCAGA
GCCTCGTGGCTTTGG-3'E AME-3IHR 3L COX-29] &S
A3k 5-GGAGAGACTATCAAGATAGTGATC-3'(sense),
5'-ATGGTCAGTAGACTTTTACAGCTC-3'(anti-sense)
GAPDH®| 5% $13l¢] 5-CACTCACGGCAAATTCAA
CGGCAC-3'(sense), 5S-GACTCCACGACATACTCAGCAC-3'
(anti-sense)E AME-3FATE.

AO|E7IQl &3 — RAW264.7 A5 96 well plate®]]
1.0x107 cells/wello] B == 38100 18A17F ¢k w43t
< DRC 0.2 mg/mL, 2 mg/mL AA 2|3t 1417 $ LPS
200 ng/mL A 2]k - 24X 7F B2t v ket & Al Zulj el S
de vt gt i-E TNF-o, IL-1B, IL-62 ELISA
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Fig. 1. Effects of DRC on the cell viability of RAW 264.7
cells. Results of the experiments were the mean values of three
independent experiments(SD=bars) and are shown as percentage
cell viability compared with the viability of untreated control
cells. DRC : Dictamni Radicis Cortex.
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A AYREAZA 2 NOS (Nitric oxide synthase)l] 13} L-
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Fig. 2. Inhibitory effects of DRC on NO Production in LPS-
stimulated RAW 264.7 Cells. RAW 264.7 cells were treated
with or without LPS (200ng/mL) and then with DRC and
incubated for 24h. The nitrite concentrations in medium were
determined by NO Detection Kit. Results of the experiments
were the mean values of three independent experiments
(SD=bars) and asterisks indicate significantly different from
treatment with LPS alone (*: p < 0.05, **: p < 0.01
compared to LPS). DRC : Dictamni Radicis Cortex. LPS :
Lipopolysaccharide.
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Fig. 3. Inhibitory effects of DRC on iNOS Expression in LPS-
stimulated RAW 264.7 Cells. Results of the experiments were
the mean values of three independent experiments and
asterisks indicate the significant differences(*: p < 0.05, **: p
< 0.01 compared to LPS ). Quantification of iNOS mRNA
expression was measured by densitometric analysis. The values
were expressed as a percentage of maximal band intensity in
culture treated with LPS alone. Data are the mean+ S.E.M.
of iNOS/GAPDH. DRC : Dictamni Radicis Cortex. LPS :
Lipopolysaccharide.
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Fig. 4. Inhibitory effects of DRC on the production of TNF-a
in LPS-stimulated RAW 264.7 cells. Results of the
experiments were the mean values of three independent
experiments(SD=bars)and asterisks indicate the significant
differences(*: p < 0.05 compared to LPS). DRC : Dictamni
Radicis Cortex. LPS : Lipopolysaccharide.
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Fig. 5. Inhibitory effects of DRC on the production of IL-1f
in LPS-stimulated RAW 264.7 cells. Results of the experiments
were the mean values of three independent experiments
(SD=bars)and asterisks indicate the significant differences(*: p
< 0.05 compared to LPS). DRC : Dictamni Radicis Cortex.
LPS : Lipopolysaccharide.
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Fig. 6. Inhibitory effects of DRC on the production of IL-6 in
LPS-stimulated RAW 264.7 cells. Results of the experiments
were the mean values of three independent experiments
(SD=bars)and asterisks indicate the significant differences(*: p
< 0.05 compared to LPS). DRC : Dictamni Radicis Cortex.
LPS : Lipopolysaccharide.
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