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Abstract

Objectives :  The purpose of this study is to investigate the anti-oxidative and the anti-inflammatory effects of
Danpitang(DPT) extract in RAW 264.7 macrophages.

Methods : The macrophage cell line RAW 264.7 cells were used and MTT assay was performed to measure the
cell viabilities at the various concentrations of DPT(50-400ug/mf). Nitric oxide(NO) was measured in LPS-induced
RAW 264.7 cells. Expressions of iNOS, COX-2, TNF-e, IL-1e, IL-18 and IL-6 were also performed by real-time
PCR. Protein expression of iNOS and COX-2 was confirmed by western blot. The anti-oxidant activities of DPT
was measured by DPPH radical scavenging activity.

Results : 1. There was no cytotoxicity in RAW 264.7 cells treated with DPT compared to the control.

2. DPT treated group significantly inhibited NO production compared to the LPS treated group.

3. DPT treated group significantly decreased mRNA expressions of iNOS, COX-2, TNF-e, IL-1e, IL-18
and IL-6 compared to the LPS treated group.

4. To evaluate the safety of the products for the human body, Adverse events, SCORAD Index
Assessment were conducted; There were no severe adverse events during this study. And SCORAD
Index showed a statistically significant decrease in treatment group in baseline, 2 weeks and 4 weeks.
Therefore, it is suggested that products, if used for certain period, should be safe for the human

body.
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5. DPT was found to have high DPPH free radical scavenging ability.

Conclusions : According to the above results, DPT can be used as a therapy in various anti-inflammatory skin

diseases.

Keywords : Anti-oxidative activity; Anti-inflammtory effect; Danpi-tang: NO; RAW 264.7 cells
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FH&E(Danpi-tang, DPT)2 (B4 B67 fid
SMERLEEEGRO 250} e AWO=E Hotre, ME
1=, Bk, AMB, KEO= Fd=o] o, Pl

a8, MOEINHR IR, TESPHER A, KRR HE
2k sto] ol 37171 & RS A =Skl BAE #HH
sto] B5 150] Ye AL tide AeE &
A4 9lou®, DPTOl oidt Ju5 ¢ JAke} avlo]
gt Aqle AReE AAolh weh # dAtolie
DPT7} @95 % A} 28] ojmet axp} A=A
AR ol RAW 264.7 AIZE olgsto] A=/,
NO, COX-2, iNOS, IL-1e, IL-18 ¥ IL-69] W&
YolH 14} i3Itk

DPTO] AREE= kaH—‘: G@HMAXOIA tefste] At
25199k 193t S theTt ZrKTable 1).

Table 1. Contents of Danpi-tang(DPT)

I}iﬁil Pharmacognostic Name ~— Weight(g)
Yo% Moutan Radicis Cortex 36
B~ Trichosanthis Semen 36
= Persicae Semen 36
AN mirabalite 24
R# Rhei Radix et Rhizoma 12
Total 144
2. NZHZ

T A FAE FF F 32 SFF 2,000



nfx} 4 heating mantleS 0]-8310] 4A|7F 71Es}
At FE2EZ AR YA & AZRE 13} ot
1L filter paper(Advantec, Tokyo, Japan)& 22} &
= Agsigict. o7 iS A9t w=5t0] 100n 55

i
¢

g U T 2AL YEIOIH 24417 YA 5
27027\2 ol8slo] AZEY 13568 AR, o] 1
2~ (o]

S8 oF o%olct

3. ME B

koA AN ZEQ] RAW 264.7 A|lE= S=AE
F2YKCLB)OA & Hhop AMgsiglon Hix|=
10% fetal bovine serum(FBS, GenDEPOT, USA)Z}
penicillin/streptomycin(GenDEPOT, USA)Z &7t
3t Dulbecco’s modified eagle’s medium(DMEM,
GenDEPOT, USAHIAIE ARSSIH. ik 37T,
5% CO, Zol|A HiFstit.

4. NZE 4Z= =3

RAW 264.7 MZollX DPTO] MZEAT JE8S
o7 oty 3-(4,5-dimethylthiazole-2-yl)-
2,5-diphenyl-tetrazolium bromide(MTT) assayS
eIt RAW 204.7 AZE 96 well plate°]
5x10* cells/well?] AES7} HlEE Ba}al, 244]
ZF B<F 37C, 5% CO;, incubatoroflA] HiFSIAT
24A7%0] At & Z42+9] w1 50, 100, 200 ¥ 400
ug/mi®] DPTE 100u% A2J5tal ThA] 24A1E 59F
Hfoket & MTT-8M(4mg/ml)= 201l 7Kk 5 4717t &
ot BEGAIFEE Bk F 4F5AEZ AA sk DMSO
100w = A|ZE &siAFEE MTT 2ho] 2fsf /8=
formazane spectrophotometer(SpectraMax 190;

Molecular Devices, Sunnyvale, California, USA)E
olgste] 570moA FES S7Fotct

5. Nitric Oxide MAZF =X

RAW 2647 AZE 96 well plateo] 5x10°

o&= 9 391 : P FEE0] P 9 AT A A7

cells/well®] AZ7F H=8 B35l 2447 B9t
37C, 5% CO, incubatorollA ¥iFsIHTt. 24A1710]
At F 272 AlQlskal Z1719] 5= 50, 100, 200
2 400ug/ml®) DPT 50u2} 1ug/mle] LPS 5045 &
Aol Zzsto] 24A1%F Birstgitt. 1 T AH|229] Hj
RS MEL 96 well plated] €71 F, Griess
reagent(Sigma, USA)E 10040 *=lotct. Al2o]4
108 B3t RS & spectrophotometers -85}

540med FF=E S5

6. Real-time PCR

DPT®] COX-2, iNOS, TNF-a, IL-1a, IL-18 17
I IL-69 mRNA H3Fe 2RIsh] 93 6 well
plate®] RAW 264.7 AIEZ 5x10° cells/well7} H&
£ BEF6lal 37C, 5% CO, incubatorollA 24A17Fs
QF wiFsiatt. 1 ¥ LPS(1ug/m)2t DPTE s
(50, 100, 200 % 400ug/m)= 50uH Sl #=|st
o] 24A17¢ vioFlgict. 24A17F ¥ Trizol reagent
(Ambion, USA)E AF&sto] RNAS F+2513itt RNA
£ diethyl pyrocarbonate(DEPC treated-water;
Sigma, USA) 20u=  83dfdlal Nano Drop
2000(Thermo fisher, USA)CE A3}t Total
RNAE 222 HEAS & cDNA 3kit(Revetra
ACE-a-; Toyobo, Japan)s AF&3l cDNAZ 45}
9ct. cDNAZHEH TNF-¢, COX-2, iNOS, IL-le,
[L-18 % IL-69] 34 Tdzds ERlsky] sl
Tagman master mix(Thermo fisher, USA) 104,
Hd4 4ul, primer 1ul, cDNA 5uS E5l5}0] A4
7roz FPMEES Sofolgict. Aol A8E probe

E& Table 201 YehigIch

7. Western blot

DPT9] iNOS ¥ COX-2 ¥ tjal= IS &
Zo517] Yol western blot2 235t 6 well plate

o] RAW 264.7 NZE 5x10° cells/well7} HE= &
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Table 2. Gene Name and Assay ID Number in Realtime PCR Analysis

Symbol Gene name Assay ID
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915_g1
TNF-¢ Tumor necrosis factor alpha Mm00443258_m1
COX-2 Cyclooxygenase 2 Mm00478374_m1
IL-1a Interleukin 1 alpha Mm00439620_m1
IL-18 Interleukin 1 beta Mm004344228_m1
IL-6 Interleukin 6 Mm00446190_m1
iNOS Inducible nitic oxide synase Mm00440502_m1

Folal 37T, 5% CO; incubatorollA 2441752t Hj
FSIAL. 244 & HiFTs Alfjslal A7) sk
50, 100, 200 % 400ug/nt} DPTE} 1ug/nte] LPSE
Bl A s F INOSE RIS Az 1241,
COX-2F ERIT AE= 24AFERL HidsSit. 1
T Azl AASIAL PBS 1ml=Z A& - lysis buffer
< AREoto] AlZE Eoffollh. ¥ A2 BCA
assay(Thermo fisher, USA)E o]83}o] A5t
ket thlAo] Joading dyeS 718 H 387 94
2lsto] ok YAAA FATt. 10% Tris HCI gelol
dHAS do] 719838 & membraneol| transfer
£ Agsioict. ido] o533t membranes 5%
skim milk® blocking & F 22 iNOS, COX-2
% B-actin® FAE FFEAO] 2004 shakings
SIHA] overnightdtith. 1 & Tris Buffered Saline
with Tween 20(TBST)Z 587t 53] Al4 3 221 A4
off 2417t &%t shaking si=3laL ThA] TBSTZ 5&7t

53] AlH 5 SRS 24sech

8. DPPH radical 2715 &4

DPPH radical 4752 374371 €81 DPPH
assaye AAIBIALE. 99% methanol (Honey well,
USATH 5745 111 HIE2 412 890] DPTE %
5% 50, 100, 200 ¥ 400ug/mi7} == H7tobct
217} groldl AlEE 50u® Fote] DPPH(250mM)

40

50wt SRt F AR0fA 3087t §H & spectro-
photometerg ©}&3t] 517mollA EL=E 45}
At Positive control ascorbic acid200mE At
8313t

9. 84 g

AYZAIE= SPSS 12.0
Chicago, 1L, USA) Z2 T3S o]835}3it}. ILE to]
B i+ 32U FASQY, DPTY 83
got7] SRt BAIRH] £AE student t-testE 519
v B4e9itt AlR9] 5= 50, 100, 200 % 400ug
/S 27t A2t Jat iR Hlaskick

version(SPSS  Inc,

l. el

1. ME HES

DPTE Z+4 50, 100, 200 ¥ 400ug/me] 5==
A2fet RAW 204.7 M2 BEEZ RIgH A
controloll  HISIA  93.841.15%, 92.6+0.3%,
89.7+1.15%, 88.2+0.86%, 82.8+2.2%= LEFATh
RAW 264.7 AlzEofl4] DPTS] 50, 100, 200 % 400ug
/uf SERNIA =40] g2 SRIsIITHFig. 1).



2. Nitric Oxide MA&Z &X

LPSZ A3t RAW 264.7 A2 NO A3l
tfgt DPTO] ASaats S4et A, o5 A2jgt LPS
9] NO BAdE&2 tizof Hg] 2,228.21+134.3%
Z7¥si9ict. ghd LPS9} DPTE 50, 100, 200 E 400
ug/mie] HER ARt oAl 2,063.07+116.8%,
1,933.94+70.8%, 1,855.5+66.1%, 1,735.3+56.9%,
1,374.08+49.5%= Ve LPS Hejto] Hlote] &=
ojzd oz 7t pc0.05)(Fig. 2).

3. G307HEHE0| mRNA &30 O|X|= &

LPSE =% RAW 264.7 tiAAIZIA 2= TNF-
. COX-2, iNOS, ILl-1e, IL-18 % IL-69] mRNA

a
YA A9l RARte] W LPS At H]

Bl o
_?L
o)
tlo
=)

BT EA0m FAS 22 Halsl

t}. mebA DPTE E5ui/iEd 2d AsiE 53t &
AT F50] U HERHTHPL0.05)(Fig. 3).

4. Western Blot

o&= 9 391 : P FEE0] P 9 AT A A7

western blottingS ARESt] @F w7l ThEiEQl
COX-2 9 iNOS®] T2 SISt LPS #I2] &
< COX-29} iNOS9] o] 37159, LPSkt #12]
Sk 2ol H]s DPTE 50, 100, 200 ¥ 400ug/mi= =
23t FollAl COX-2¢+ INOSY] o] s &4
o7 7IAeH= 3RS VRN Western blotS E5}
of o] =S ZHsh] S image
J(Wayne Rasband National Institutes of Health,
USA)E ©|83t image analysiss E3d] Flsich
(Fig. 4). o|=igt A= DPT7} RAW 264.7 THAAIE
oflA] COX-29} INOSY| S ALAV = 208 |
Itk

5. DPPH radical 2Hs £X

DPPHZ A}83}9] radical 275 243190t %
AZLO Z AR3E ascorbic acidi= radical &A%
o] 88.38+0.08%% UERH1l DPTE &=E=E 50,
100, 200 ¥ 400ug/m 23t A} radical 27%5°]
16.2240.8%, 29.08+1.56%, 46.87+1.53%, 64.17+
0.58%, 76.53+0.08%% &= SJ&H 02 J7IkS U

LPSE $&% RAW 264.7 macrophage cellsof|A] ERlckFig. 5).
10 _ o
— =) *
§ 100 % 2000 i *
> 8 .
= &0 g 500
_-‘3 60 'g 1000
40 -
> 2w
T ®
v} Z  , =
0 control  LPS 50 100 200 400
control 50 100 200 400 LPS - + s s A +
DPT (ug/m2) DPT (pg/me)

Fig. 1. Effect of Danpi-tang(DPT on the toxicity Fig. 2. Effect of DPT on the NO Production in

of RAW 264.7 cells. con:

md). values are
mean=SD.

untreated
group; 50, 100, 200 and 400 : treated
with various concentrations of DPT(ug/
represented to the

RAW 264.7 Cells. con: untreated group;
LPS: treated with LPS(1ug/md); 50, 100,
200 and 400 : treated with LPS and
DPT(ug/mg). Values are relative to the
control. indicates a significant difference
from the LPS(p{0.05).
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Fig. 3. Effect of DPT on LPS-induced iNOS, COX-2, IL-6, IL-1a, IL-18 and TNF-a mRNA
Expressions in RAW 264.7 Macrophage Cells. con: untreted group; LPS: treated with LPS(1
ug/m@d); 50, 100, 200 and 400 : treated with various concentrations of DPT(ug/md) and LPS.
Values are relative to the LPS group.

* p{0.05 indicate a significant different from the LPS group.
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Fig. 4. Inhibition of iNOS and COX-2 Protein
Expressions of DPT by Western Blotting
in LPS—induced RAW 264.7 Macrophage
Cells. LPS: treated with LPS(1ug/mf); 50,
100, 200 and 400 : treated with various
concentrations of DPT(ug/mg) and LPS.

inducible NOS(GNOS), endothelial NOS(eNOS),
neuronal NOS(MNOSZ EHFEH 0% eNOS,
nNOSe= A=l thgt kg0l opd, Zgsieo] o&H]
o|x Mlao] A&Hos EARitt. ¥ iINOSe= Ze

o&= 9 391 : P FEE0] P 9 AT A A7

50

40

30

20

0
AC 50 100 200 400

CON

Scavenging activity(%)

DPT (ug/me)

Fig. b. Effect of DPT on DPPH Radical Sca-
venging Test. AC: treated with ascorbic
acid (200um); 50, 100, 200 and 400 :
treated with various concen- trations of
DPT(ug/m).
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Alo]| 7]oek= B, COX-2+ cytokines ¥ LPS &
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7}t thsdoloittal & 4= Ql=tl, KEFHSS
st o2 AmE Bk, BohE, MEC2 25 i
AyrimEm 52 2802 1K, HiES B3t 911, K
#k fR] WFAREo] A 285t A, 4F9 &
52 B8 A S . kS Jtol fiEe
WS E ol TR = EERInS] &
go] lom= R} S vHorH ik Mok,
Ul R BR0o] el ok, Bk JEIM,
TbEESH, NS [mEEslo] EHRERICH
B webd KEHERS 29, T, s 2ga g
7 HTARE, mEEES) 271 502 Aol He AAst
o] E4 AZHE oAl Aol KR
e} o] ZHS Py TR ol9h 22 Fh HiAl ¥
Zlof| Azt Ao g P, Pt E s 59 &
e 7 oz ok

wEbA 2 7= LPSE HE RAW 264.7 AlZo]
A DPTY] ghitst 4 PA5 A0k Hrlstaat s
et &4 MTT assay@ URSA TlAA|EQL RAW
264.7 AEoA AEES BRI 1 23 DPT &
T 400ug/miolAE AYEEC] 82.8% olAo|mE Al
E4o] YehtR] ooke-g SRIsHITKFig. 1).

LPSE 1% S/33t9] Alelatel] Z4o: eds
iNOS®} COX-2 ¥ E=ui7iAd  cytokine(TNF-e,
IL-6, IL-le, 1L-19)9] H@L ZHAHO, TNF-0=
ANEZE A5 Wt SAl] R0 EHlEe
cytokine®lH, IL-6&= TH1E Z33t ofF A|ZofA
Hulglo] we] HkgoM Fa3t 98 it 11-15=
IL-6, TNF-2t &7 diEAQ] FFM7H4 cytokine
3 PR W2 sholAE AlE Aol A A
Al "astAR, AFHEECR <ls) TolA B
H 2% Age Jozif!”, olo] K Ao H: LPS
E RAW 204.7 AlZE AF3st] LPSEHE Frs
NOQ| A gt A3u7Wd cytokinel] F3AF Wz
< ARG 11 A% DPTZF LPSY] A2 B3
SHkSo] 593 9T sk= NO2| A4S AfetdS

S FRI619HFig. 2). T3l TNF-e, IL-la, 1L-18



9 169 7 F3UAG cytokinedt iNOS ¥
COX-29 32 ¥adZ Aol DPI7F RAW
264.7 dRNRAA FAF Bt e ZoE Ho
AcKFig. 3).

iNOS= NOSZHE constituent NOS(cNOS) &
INOSZ F-E¥t}. cNOSE eNOS, nNOSE EFEH
eNOSE A17A|2o] A stal nNOSE WrjA|zo] &
Asto] A R 7]ofsk=s AeE AHA 3
tH®, W2 INOSE QFERE 9ot A4S W
= NO9 S FXAA @FuEsS Lo,
ESE 9 AF0E Qe £4E P2 AlEe Ayt
OIRAZHE arachidonic acid 7} f==°o] COX7}
=, COX+= PG Tt 58S wizixE A
‘gok=tll, PGEolME PGE7t B55Esol o] 9l
o] T AEAPES AAlste] LYol 7ozt
w2bA DPT7F iNOS2F COX-20] tigh f-ax} v
QA7 o] ERIFo] F7te thilld UHe] oA
52 RISkt SIYLh RAW 264.7 Aol LPSe}
PTS SAlo] A2I5ke] INOSSF COX-29] thifal vt
2 SRISE AF}, A LET 2ARE Ut AR
B0 DPTY 5 aas £ siict
(Fig. 4).

DPT9| ket a3tE 45st] sl DPPHE %13

tlo r&L’ U o

STt DPPHE radicalo] X3 Ajeko =g ASHES
o=RE rigS YoM Hd), of lizo] Fab
SIS B8 AT S48 WA e vtz A
5]11‘1/\1 A]-ﬂ.o]—x%é =y 63- F9E 318t <= Qlrk

O DPPHE A3 Zv, PUzos A8l
ascorbic acide radical £7%50] 88.38%& el
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