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Effect of CHT in anti-oxidative and anti—inflammatory related

factors
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To investigate the clinical aspects of CHT in atopic dermatitis (AD) treatments, the effect of CHT in

anti-oxidative and anti-inflammatory cytokines were tested. 100% or higher cell viability was observed in all

tested groups from 25 to 200 gg/ml using Raw 264.7 cells. CHT showed dose-dependent DPPH scavenging

activity, with more than 90% scavenging activities at 800 ug/m¢ concentrations. CHT showed dose-dependent

suppression activity of ROS production, especially at 200 pg/ml of 37.5%. CHT decreased NO production
activity, with significant decrease of 33.2% at 200 ug/ml. IL-6, MCP-1, TNF-a production rate were decreased
by approximately 25% when Raw 264.7 cells were treated with LPS and with CHT of 200 ug/ml. Also, IL-18
production rate was decreased by 25% at 100 ug/ml. The results above indicate that CHT significantly reduces

the effect of oxidative and inflammatory cytokines. The use of CHT in dermatitis can be widely suggested.

Key words : oriental medicine, atopic dermatitis, oxidative damages, inflammation
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Table 1.The Composition of Chunghwatang
(CHT)

gk oF o A o i |Hg)
W A1 Talcum 8
% 2%  Scrophulariae Radix 8
w47t Lonicerae Flos 8
p3EF Arctil Fructus 8
M Rehmanniae Radix 8
_— Ang.elicae Gigantis 8
Radix
iR Crataegi Fructus 8
JrA54%  Paeoniae Radix Rubra 8
# % Scutellariae Radix 4
¥e F  Gardeniae Fructus 4
] #F  Schizonepetae Spica 4
$#i ¥  Forsythiae Fructus 4
B B Saposhnikovia Radix 4
H ¥ Glycyrrhizae Radix 4
i Betulae  Platyphyllae 10
Cortex
fgtd B2 Ulmi Pumilae Cortex 10
_— Gen.tianae Macrophyllae 5
Radix
# fr  Menthae Herba 5
IP¥EE Spirodelae Herba 2
i F  Gypsum 4
Total 124
2) /\](?Jl:

% trypan—-EDTA, acetic
ac1d, trls—base, tris—HCl, dulbecco's
phosphate buffered saline (D-PBS), 2,2-
(DPPH), 2.7'-
Dichlorodihydrofluorescin diacetate (DCFH-DA)
52 Sigma (USAA} AF<S, MTT assay kit
(EZ CyTOX)‘:‘ Daeil Lab Service (Korea)A}
A¥S, NO assay kity QIEE nlo] 2 (Korea)
A} ﬂ%%, IL-4, IL-5, IL-6, IL-13, TNF-q,
IFN-y Milliplex panel (IL-18, IL-6, MCP-1,

diphenyl-1-picrylhydrazyl



TNF-a)& Millipore (USA)A} AES 45}
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3) 7171
2 Ado] AF8¥ 7171 rotary vacuum
evaporator (EYELA Co, Japan), CO,
incubator (Sanyo Co, Japan), autoclave,

deep-freezer (Nihon Co, Japan), clean bench,
water bath, vortex mixer, heating block, Ice
Flaker Machine (Icematic Co, Italy), plate
shaker (Lab-line Co, USA), flow cytometer
(Becton Dickinson, USA), centrifuge (Hanil Co,
Korea), 48well microchamber (Neuroprobe,
Gaithersburg, MD, USA), ELISA reader
(Molecular Devices, Co, USA), Luminex
(Millipore, Co, USA) 5& AM&3F3it).
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2) Ax=A4

CHT®] Ax=4 oFE &<lst7] 98] Raw
264.7 AIEE o] g3t MESFAES FAsAT
Raw 264.7 AlE= 1 X 104 cells/100 9] &
=& 96 well platedl] &3 5 CHTE 25,
50, 100, 200 pg/ml =2 A &ste] 24N 7 &
o w3ttt vl ¥ 10 me] WST solution
S F7¥skaL 37°C, 5% CO2 wjg7]ol 30% v
A1Z1 & ELISA readerg ©]-§3}4 wave length
450 nmollA FFEE SA3
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3) Aikst &4 =4

(1) 2,2-diphenyl-1-picrylhydrazyl (DPPH)
2% 54

150 mM DPPH/EtOH 150 wlo] CHTE 25,
50, 100, 200, 400, 800 ug/ml sE= 3|4 5ko]
100 A #7Fe & 37TolA 3083 HH-&AIA
t}. ©o]& ELISA readerE ©]&3}9] wave
length 517nmellx EF L2 =AH3 3 olgf9
o= ALlsSith

DPPH 2A% (%) =
(mifﬂg%z—aﬂﬁﬂiﬂg%E
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) X 100

(2) M>EY reactive oxygen species (ROS)
a4 =73

Raw 264.7 A3 WellA reactive oxygen
speies  (ROS)E FAs7] st 2.7'-
Dichlorodihydrofluorescin diacetate (DCFH-DA)
£ o]&3}3lt}. 48 well plateo] Raw 264.7 Al
XE 2 X 10°/well/400 w¥ H7}eta LPS 1
pg/m¢ 2 CHT 50, 100, 200 pg/mt s=5 A2
g 5 37T, 5% COy vl F710o A 244 3F wlj ¢Fsh
gttt W% £8 F DCF-DA 10 uM& &8}
154 &<F o] Apehy Ao A wjgst & 27}
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% N2 buffer 50 S ZF wellel]l 283}, 10
E7F vk A7l 3 540nmellA] &3 =E 543}
t}. Nitrite standard®] SE¥ EFIZAS o]
£3to] wjgde] NO sxL& ZAASUT.

5) Raw 264.7 A|XEo| A 2] Ato]EF}Ol A&
=4

6 well culture plates®ll Raw 264.7 A2 &
X 105 cells/m= F38Fo] 24A12F Ft W<
3 3 CHT 29 == 25, 50, 100, 200 pg
/meE TSk, LPS 1 pg/mls AE]ste], thA
24N 3F Et WSt W = A x| GRS
FAsk]  wjkdel  FFE IL-1B,  IL-6,
MCP-1, TNF-a& custom- made 4-plex
cytokine Milliplex panelg ©o]-&3le] =438}
o}, £42 Milliplex analyst® &3 o]F°] %

o,

3. FAAE

gt AgozRy 92 ZAAE mean
standard error (SE)E 7|=39 1, 24 7
< Student ' s t-test ¥AHS o] &3l AH
skl

m 4343

1. Raw264.7 Aol )t A E5A

Raw 264.7 A|3Eo|A tlxae AXAEES
100 £ 1.8 (W= 38t%l& o, CHTY 25, 50,
100, 200 (ug/ml) &% Folatoll A& 242} 113.9
+ 10.5, 116.6 + 8.5, 1154 + 9.9, 102.9 +
11.2 (»E Jelstt (Fig. 1.
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Fig. 1. Effects of CHT on the viability of
Raw 264.7 cells.

cultured with various concentration of CHT

Raw 264.7 cells were

for 24 hr and the cell viability was measured
by cytotoxicity assay. The result were

presented by the mean *+ S.E.

2. a3t 24

1) DPPH &A% ux= 3

DPPH®] 47 &4-& CHT 25, 50, 100, 200,
400, 800 (ug/ml) F% T A= 212t 16.1
+ 1.0, 39.1 + 1.1, 52.0 = 1.5, 71.0 + 5.6,
86.4 + 3.4, 914 + 1.0 (Y 27 &4 &3
£ Yehidt (Fig. 2).
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Fig. 2. Scavenging activity of CHT. CHT
were reacted with DPPH for 30 minutes at
37T, and the absorbance at 517 nm due to
DPPH radical was determined. The result

are the mean £ S.E.



2) ROS AAdl mx&= 93

DCFH-DA AJoFS o]€3}e] Raw 264.7 AX
U AAEE ROS 48 SAS 27, dxay
ROS A4 3ol 100 (%) ¢ wl, CHTS 50, 100,
200 (ug/mt) F& FoJToAe 1’41 a-of ] &fed
242} 77.8, 75.6, 62.5 (%) & % 8}223} (Fig.
3).
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Fig. 3. Inhibitor effects of CHT on the ROS
production in Raw 264.7 cells. The Raw
264.7 cells were stimulated with LPS and
treated with medium (Control, B), CHT (50,
100, 200 ug/mt, C-E) for 24 hours. The ROS
production was analysed following incubation
with DCFH-DA by flow cytometry.

3. Total Nitric oxide (NO) A<l
3}

R

Griess Reagent System ©]&3}le] Raw
264.7 AZW BAHHE NO FE =
tzztell A Agadatel wlgte] {94 e (+,
p<0.05) E7Fe eI, gxTe
o] 100 (%) ¢ w, CHTe] 25, 50, 100, 200
Foltol A= 98.2 £ 7.1, 66.8
2.9, 72.3 £ 9.8, 67.3 = 5.6 (%) o= YEI}
50 (ug/ml) &olA izl Hlgte] Fo04

= (e, p<0.01) #HAE YA (Fig. 4).
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Fig. 4. Inhibition of LPS-induced NO
production by CHT in RAW 264.7 cells. The
Raw 264.7 cells were stimulated with LPS (1
rg/ml) and treated with medium, CHT (25, 50,
100, 200 pg/mb) for 24 hours. The results were
represented by the mean = S.E. Statistically
significant value was calculated by compared
with normal group by student's t-test (+,
p<0.05).
calculated by compared with control group by
student's t-test (#x, p<0.01).

Statistically significant value was
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4. Abol &7l A3
D IL-18 AR Zl

Raw 264.7 A3E2] AlolE7kel AAATS =43
A7}, AT 6.1 + 1.1 (%), ETL 1000 +
[e)

2.1 (P& Jeh} dzaol A Aabrtel vlste] &
ol QlE (+++, p<0.00D) F7HE YEhi,
CHT?] 50, 100 (ug/m) E% %E—OHMW—E 82.5
+ 7.5 75.0 £ 10.0 (BoZ FAsar, hEt
o ujste] fo)d2 YERA] Ut (Flg. 5).
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Fig. 5. Effects of CHT on IL-13 release by
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LPS in Raw 264.7 cells. The levels of IL-183
were determined using a commercially available
fluorescent microsphere immunoassay (FMIA)
kit. The result were presented by the mean =+
S.E.  Statistically
calculated by compared with normal group by
student's t-test (+++, p<0.001).

significant  value  was

2) IL-6 A gl =
Raw 264.7 A|3E9] Alo]E7 =2
& Ax AT 7.0 + 6.9 (%), HELS
100.0 = 1.0 (B) 22 e} diZRTtol A Fd="
of vjste] o)A 2= (++, p<0.01) ~7}% u
BRIz, CHTS] 50, 100, 200 (ug/ml) 5% F
ool M= 965 + 1.7, 93.6 £ 8.6, 76.1 *
2.5 (%)E 200 (ug/ml) FEoA kol Bl&}
o] §o4 & (+x, p<0.01) Z4ZE VeI
(Fig. 6).
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Fig. 6. Effects of CHT on IL-6 release by
LPS in Raw 264.7 cells. The levels of IL-6
were determined using a commercially available
fluorescent microsphere immunoassay (FMIA)
kit. The result were presented by the mean
+ S.E. Statistically significant value was
calculated by compared with normal group
by student's t-test (++, p<0.01). Statistically
significant value was calculated by compared
with control group by student's t-test (¥,
p<0.01).

3) MCP-1 A%l mA= 4

NE H20% H2AR

W

Raw 264.7 A|xZ°] Alo|E7HQ BAFS

3 An AATe 12 £ 0.2 (%), Hx
100.0 £ 0.5 (%)= e} tjz=Toll A A4
Hjake]l o] A= (+++, p<0.001) 17}%
ez, CHTY 50, 100, 200 (ug/m) &
o] Fol A= 108.9 + 0.9, 100.5 + 2.0, 75.6 +
5.1 (@) 200 (pg/ml) FEolA thxtol vst
o F94 A= (+, p<0.05) FA2E YEAL
(Fig. 7).
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Fig. 7. Effects of CHT on MCP-1 release
by LPS in Raw 264.7 cells. The levels of
MCP-1 were determined using a commercially
available fluorescent microsphere
immunoassay (FMIA) kit. The result were
presented by the mean * S.E. Statistically
significant value was calculated by compared
with normal group by student's t-test (+++,
p<0.001). Statistically significant value was
calculated by compared with control group by

student's t-test (¥, p<0.05, #*, p<0.01).

4) TNF-a A2l )

Raw 264.7 A|E2] Alo]E7 PJ BAZFE
o Ay, g4 109 +
100.0 £ 0.1 (%)=& e} ﬂ%i%oﬂﬁ 3%
Hjate]l o)A A= (+++, p<0.001) F7FHe W
ERJIQLaL, CHTS 50, 100, 200 (ug/ml) E% F
ool E 955 + 0.5, 91.5 + 4.5, 735 +
8.5 (%)= 50, 200 (ug/mt) =N o]
H ko] 94 9lE (x+, p<0.01, *, p<0.05) 7F
25 YeERST (Fig. 8).
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Fig. 8. Effects of CHT on TNF-a release
by LPS in Raw 264.7 cells. The levels of
TNF-a were

commercially

determined using a
available fluorescent
microsphere immunoassay (FMIA) kit. The
result were presented by the mean = S.E.
Statistically significant value was calculated
by compared with normal group by student's
t-test p<0.001).

significant value was calculated by compared

(+++, Statistically

with control group by student's t-test (,
p<0.05, #*, p<0.01).
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Raw 264.7 cellol] <3t A¥X =
CHT+= 25, 50, 100, 200 (ug/ml) sX== A gk
BE AolA 100% )3 AE AEES
Ehglo] & AlE9 hHAS e = Al
(Fig. 1.

itsl &5 Hrke TP V1EA 0 R AL EE
DPPH free radical 27 &43 ROS (reactive
oxygen species) BZFS SA33h

DPPH (2,2-diphenyl-1- picrylhydrazyD)+

%ﬂﬁxhraQﬂi7L$%%lﬁowﬁ}%

YA A7} TNF-aq,

3
5o 9% WAl BAS s

= o] 9= o o
S 0'4 go ‘i‘l’o;-_

CHT* DPPH &7% %7} 2 ROS A &9

A Fe & a5 ey, 53] DPPH
27% H7kl A= 800 (ug/mh)el 5 +0ﬂ7\1 90%

ool a7 ZA4 mEAE, ROS &A=
200 (ug/m)e] FxolA 37.5% A &I=
ER S th(Fig. 2, 3).

LPS (lipopolysaccharide)©= 13 349 Al

NE H20% H2AR

E R I E R R E L P
pro-inflammatory cytokine®l IL-1B, IL-6,
TNF-a2 Z7IAA 232 &8 g ol B2
AN E dAAESQ] Raw 264.7 cellsE LPS
2 A58t AR sk WE NO A4S &

A5k, 50 (ug/me) wol A izl Hlst
o 33.2% AAN7I= Felde HERA A TH(Fig.
4).

Tgk B A87F LPSE A3 Raw 264.7
cellsell Al &4 5= IL-6, MCP-1, TNF-a 473
e 200 pg/ml sEAA, IL-18 A ZFES 100
pg/ml FEO A wzsrel] wle oF 25% Wl
2w o] (Fig. 5-8), & A8 45 oA a3&
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At

CHT Raw 264.7 cellsol] 3l Al EZA] oA
25, 50, 100, 200 ug/ml E% AHgolA ¥
100% ol’e] AxE AEES el

CHTS DPPH 4&A SAoA & oJ&x oz
2 A4S Yo, 800 ug/mt F ol A
90% ol 2 &4 avs Yeli.
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EHo7 ZArhANAHoH, 200 pg/ml FEZOA
37.5% A &¥HE JepAh
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