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Effect of SHT on the anti—oxidant activity and atopic dermatitis

related inflammatory cytokines

s
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Dept. of Pathology, College of Oriental Medicine, Daejeon University
Traditional and Biomedical Research Center(TBRC), Daejeon University
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In order to investigate the possibility of SHT as therapeutic for the treatment of atopic dermatitis (AD),
cytotoxicity, anti-oxidant activity, modulatory and suppression activities of SHT were tested. 90% or higher
cell viability was observed in all tested groups from 25 to 200 ug/ml using Raw 264.7 cells. SHT showed
dose-dependent DPPH scavenging activity, with more than 80% scavenging activities at 400 and 800 ug/ml
concentrations. SHT showed dose-dependent suppression activity of ROS production, especially at 200 ug/ml
of 57.4%. SHT decreased NO production activity dose dependently, expecially at 200 ug/ml of 28.8%. IL-18,
IL-6, MCP-1, TNF-a production rate were decreased by 45.7%, 15.5%, 8.9%, 16.5% respectively when Raw
264.7 cells were treated with LPS and with SHT of 200 ug/ml. However, only IL-6 and TNF-a showed
significant changes. The results above indicate that SHT significantly reduces the effect of oxidative and
inflammatory cytokines. The use of SHT in dermatitis can be widely suggested.
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(Seokjahaekitang ; ©]3} SHT)9 +A4 IAQ&&
A gta X g A D3] A A gk AT
AE (TBRO)IA F§iste] AMste] ARg-skal
o, 1 Wed 7 (13)S oS3 2ok

Table 1. The Composition of
Seokjahaekitang (SHT)
Common . .. Amount
Botanical origin
name ()
F It Schizonepetae Spica 4
U Forsythiae Fructus 4
By Saposhnikovia Radix 4
< Bupleuri Radix 4
BB Aurantii Fructus 4
e Scutellariae Radix 4
e+ Gardeniae Fructus 4
G Angglicae Dahuricae 4
Radix
(i Platycodi Radix 4
A Rehmanniae Radix 8
W) i Moutan Cortex Radicis 8
PINSE S Paeoniae Radix Rubra 8
1 H Gypsum 28
faRy Houttuyniae Herba 10
%o Lithospermi Radix 10
Total 108
2) Aok

gl ALgH AleF F trypan-EDTA, acetic

acid, tris—base, tris—HCI, dulbecco's
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phosphate buffered saline (D-PBS), 2,2-
diphenyl-1-picrylhydrazyl (DPPH), 2'7'-
Dichlorodihydrofluorescin diacetate (DCFH-DA)
&< Sigma (USA)A} A&, MTT assay kit
(EZ CyTox)E Daeil Lab Service (Korea)A}
AEE, NO assay kit JEE H}o] 2 (Korea)
AV AES, IL-4, IL-5, IL-6, IL-13, TNF-aq,
IFN-y Milliplex panel (IL-18, IL-6, MCP-1,
TNF-a)& Millipore (USA)AF AlES -9)381e]
AbgEgi o, 71EF Ak Ak 55 A|9FS AL

&3c,

3) 7171

2 A AMEE 7]7]+= 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
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) 55 AF&3}3

Flaker Machine (Icematic Co,

vacuum evaporatoro] A 7
Bae & oA 54 Az7|dA 2443
ol

AR BEE SRl filﬁfﬂ@% A
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SHT®] A= =2

264.7 AIZE o] &3] MESAAS RIS
Raw 264.7 A3 1 X 104 cells/100 x9] -&
T2 96 well plateo] 3 tf& SHTS 25,
50, 100, 200 ug/m SE=Z AE3te] 24X F
skt wiYk = 10 we] WST Solutlon
A7Fek & 37T, 5% CO2 nj7]o 30%
A7l % ELISA readerE ©]&3}e] wave
length 450nmol A SHFE=E FAA T

f
ox
2
T

olo mlo r_ﬁ\l

3) kst &4 574

(1) 2,2-diphenyl-1-picrylhydrazyl (DPPH)
A =7

150 mM DPPH/EtOH 150 plell SHTS 25,
50, 100, 200, 400, 800 pg/mb FL= 3|23}
100 wA "7k & 37ColA 303 w21
. ©]& ELISA readerE O]ﬁO}Oi wave

length 517nmellA E3EE =43 5 o}z 9
o= ALtsT
DPPH &A% (%) =
(mifﬂ%%E*SHT—r@]‘E?J%%E) % 100

HETe F Y

(2) A3 reactive oxygen species (ROS)
24 &3

Raw 264.7 A WollA reactive oxygen
species (ROS)E FAsl7] Hshol 2.7'-
Dichlorodihydrofluorescin diacetate (DCFH-DA)
= o] &3t 48 well plateol] Raw 264.7 Al
EZ 2 X 10°/well/400 w# H7bsti LPS 1
pg/m¢ 2 SHT 50, 100, 200 pg/ml F=F A=
gk $ 37T, 5% COy BTl 24A13F vl st
At vl F5 5 DCF-DA 10 pME A 2lto
15‘j &k Wo] zpehy Ao A wjgst & 27
¢ PBSE 9o 1,200 rpmolA 583F A4
o o AHHE A7 tHA] PBS 400 pE
FAIA FAE 247 (Flow cytometer)E ©
3t FFAE e A7le] wE ROSE S43H3
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(3) Total Nitric oxide (NO) A7 oA &3
=]

NO9 FZi Hl¥Y Yol nitrite =
Griess Reagent System ©o]&3lo] =74
t}. Raw 264.7 AEXZE 96 well platese] 1
104 cells/wellZ &F38Fo] 2417k &<k v
%, SHT 7Zt7te] 5%%& 50, 100, 200 pg/m=
A3k, LPS 1 pg/mis A ste], ThA] 2443F
<t wldsSith. N1 bufferg 50 wE 7+ well
of HElgk §, 1087t 2ol A ranks & N2
buffer 50 wE 7z} wellol]l g ata, 10&3F wh
SAZL & 540nmolA FHEE ST
Nitrite standard®] &%=¥ ZFIHE o] &34
Hjokal o] NO 5=2 443t

3

X;Rﬂl

rob

D
N

4) Raw 264.7 A3

4

6 well culture plates®ll Raw 264.7 AlX &
X 105 cells/m= &F3e] 2447 &<k vi%F
g &, SHT 7t7he] s =& 25, 50, 100, 200 ug
/mE A2 ska, LPS 1 pg/ms A ste, oA
24N st WAt g & A Ew G

ol xe] ApolEhel A

e

FAste]  wjkee]l  FH® IL-1B8, IL-6,
MCP-1, TNF-a& custom-made 4-plex
cytokine Milliplex panel& o]&3st9 th3} 2

o] £33t Welloll Raw 264.7 Al gl S
25 A
buffer, antibody—immobi ized BeadsZ 7 25
Mﬂw 7}0}04 _‘o‘_-sl—s]- 2/\]7]_ IEo]- Nioﬂ/ﬂ ul
$A)7)3L washing bufferE o] &3t 23] A3
kot o= thA 25 w9 detection antibody
< 71ete] 1417 59 A2l A da vSAI7) AL

F7F2 25 w9 Streptavidin—-Phycoerythring
7kate] 30w QbAoA wEEAZ ¥
washing bufferE ©]&3}e] 23] A3} T} Al
4 & PBSE 150 ¥il 583t shakingdt $

Luminex& ©o]&3to] =439t}

BEF8lal assay buffer % matrix

NE H20% H2AR

standard error (S.E)Z 7|53, F94 7
=& Student ' s t-test AW o] &5to] AA

sheiet.
m 4 84 3

1. Raw264.7 cells oA AXZFAd vX&

NEEALS B2 23 Raw 264.7 AEZAA

£ 0.0 (%)l wist

o], SHT9| 25, 50, 100, 200 (ug/ml) &=l A
b7y 137.3 £

Z 10.8, 118.5 + 12.0, 109.3 +
8.7, 112.7 £ 10.0 ()22 Yert} (Fig. 1).
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Fig. 1. Effects of SHT on the viability of
Raw 264.7 cells.

Raw 264.7 cells were cultured with various
concentration of SHT for 24 hr and the cell
viability was measured by cytotoxicity
assay. The result were presented by the

mean £ S.E.

2. @3l Ao w A= G

1) DPPH &A%l mlX& 93

DPPH®] 271 &4<S SHT 25, 50, 100,
200, 400, 800 (ug/m) FE=olA Zk7b 16.2 +
0.4, 41.4 £ 0.5, 54.8 £ 0.7, 65.4 + 4.1, 90.8
+ 1.0, 929 £ 04 (WE 9 &2A &4 axs
e AT (Fig. 2).
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Fig. 2. Scavenging activity of SHT.

SHT were reacted with DPPH for 30
minutes at 37C, and the absorbance at 517
nm due to DPPH radical was determined.

The result are the mean = S.E.

2) ROS el mA= &

Raw 264.7 A|Zd] A4 5= ROS ¥ 54T
A3, dE=L(B)e] ROS A2kEo] 100 (%) &
SHT(C,D,E) A&=-¢] 50, 100, 200 (ug/m) &
Toll A thzstel wiske] 747} 66.7, 64.8, 57.4
()= T o|EH R sk AoR Yy

t} (Fig. 3).
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Fig. 3. Inhibitor effects of SHT on the ROS
production in Raw 264.7 cells.

The Raw 264.7 cells were stimulated with
LPS and treated with medium (Control, B),
SHT (50, 100, 200 wg/me, C-E) for 24 hours.
The ROS production was analysed following
incubation with DCFH-DA by flow cytometry.

) eH £ 4F ARl WAL 9 57

3) Total Nitric oxide (NO) 3ol w=]= gk

Griess Reagent System?& ©]&3}%] Raw
264.7 AX W AAEE NO & 54 47,
s 100 22 Yepdle o Aol 20.8

+ 1.1 % & YeEhY g2l A At 1|5k
T4 A& (+++, p<0.001) S7HE YRR
al, SHT %2 50, 100, 200 (ug/me) 5 %ol
A 24z 79.6 £ 1.1, 73.9 £ 2.8, 71.2 £ 1.6
(%) & tZard Hlgte] BE FEA Fo4
AT (e, p<0.001) FAE YERIAT (Fig.
4).
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Fig. 4.
lipopolysaccharide-induced NO production
by SHT in RAW 264.7 cells.

The Raw 264.7 cells were stimulated with
LPS (1 pg/ml) and treated with medium, SHT
(50, 100, 200 pg/ml) for 24 hours. The
results were represented by the mean =
S.E. Statistically
calculated by compared with normal group
t-test (+++, p<0.001).

Statistically significant value was calculated

Inhibition of

significant value was
by  student's

by compared with control group by student's
t-test (#**, p<0.001).

3. Raw 264.7 cellsol| 4] Alo]E7}<]
0| 2] &= g8k

D IL-18 Aol nA+=

IL-1B A S =43 4

el

33
7, 4
(%)Z JEII S o SHT A
(ug/mp) XA Z+z} 50.0 £ 5.0,

0
09.4

a5 100
50, 100, 200
67.5 £ 2.5,

rlo
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66.7 £ 17.7 (B)E YE5ow, SHT A9
50(ug/ml) EEol A thxatol Hske] folAd gl
= (x%, p<0.01) ZAE YA (Fig. 5).
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Fig. 5. Effects of SHT on IL-18 release by
LPS in Raw 264.7 cells.

The levels of IL-183 were determined using
a commercially available ELISA kit. The
result were presented by the mean = S.E.
Statistically significant value was calculated
by compared with control group by student's
t-test (%, p<0.01).

2) IL-6 WA n A= Jg

S A% A9, dxas 100
(%) 2 JebdS vl SHT A2+ 50, 100, 200
(ug/m) HxolM 2zt 7963 + 7.1, 79.1 +
3.8, 69.0 £ 0.3 (%) & YEltom, SHT Az
9] 100, 200 (ug/ml) E%ol| Al tzdto] H]&}
o] 747} folA gl (x, p<0.05, #**, p<0.001)
s YAt (Fig. 6).

IL-6 A% A%
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Fig. 6. Effects of SHT on IL-6 release by
LPS in Raw 264.7 cells.

The levels of IL-6 were determined using
a commercially available ELISA kit. The
result were presented by the mean * S.E.
Statistically significant value was calculated
by compared with control group by student's
t—test (*, p<0.05, ==+ p<0.001).

i

3) MCP-1 A=l mx]+=

MCP-1 %S SA¢ 27, gx=+S 100
(%)Z JEWS o SHT A2lw-& 50, 100, 200
(pg/mp) FxZolAd 22k 102.2 £ 2.2, 94.2 +
1.2, 95.1 + 2.6 (%) 22 YElxkon, SHT A
279 100(ug/ml) S ENA thztell nlste] f
o4 & (+, p<0.05) #A2E YeERT (Fig.
7).

120 1
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Fig. 7. Effects of SHT on MCP-1 release
by LPS in Raw 264.7 cells.

The levels of MCP-1 were determined
using a commercially available ELISA Kkit.
The result were presented by the mean =%
S.E. Statistically
calculated by compared with control group
by student's t-test (¥, p<0.05).

significant value was

4) TNF-a Aol A=
TNF-a =S 543 43, fxz+S 100
2

200(ug/mb) =+ 102.2 £ 2.2, 98.6 £ 2.9,
929 £ 1.9 (P& YEston, SHT A9
200 (ug/mb) sZolA djzTtol Hlste] f9A4
AE (x, p<0.05) #FAZ Yl (Fig. 8).
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Fig. 8. Effects of SHT on TNF-a release
by LPS in Raw 264.7 cells.

The levels of TNF-a were determined
using a commercially available ELISA Kkit.
The result were presented by the mean =+
S.E.  Statistically
calculated by compared with control group
by student's t-test (¥, p<0.05).

significant value was
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2 G QPel Wy T L OEATRY & AX, YT o) BYstE ASAZRIY o}
A adE AT AgdA Aol = Fhkel Z5 & $442F (reactive oxygen species ;
Z Zow Zrkstw Hy #S5AE ofAlste] @ ROS)E 9o s g abetd sEds
 IgE a4 2 AT @3t a9-9ds vy = AAL U1 e Q1A 8]l o3 A
o, @ Axrl v Ee] @ayat e A E T838] AHPskA K] dE
S| 2~BHRL frElell fro A e A 237t A of dojue= AAHE, iR dE super
S B3k vl 9ok oxide(02-), It (H202) hydroxy
W ol B 289 PP avolA B radical (OH), 4542(102) 5 4EH7F do
LRI FALEA o] RS XA EE RAW AEES H, o]g &AixFE (ROS)O| xﬂ % EReke ]
LPS®& #}3ko] IP-10, PDGF-BB, KC, VEGF, st AT absl ~Ed2E e A
IL-459 44 F7kd mAE 9L zAs 22 Fds] o AAs F4 FAAs R
wE AYTAA 50 mg/ml FEAN o4 Qe H ASH 2B~ v g Aol s
oA EFF 91ee BTt itk okgEl A 2Bzl o3 27 Eaolu AEA}
f7Ve obEn A ¥4 H2 NC/Nga mice & oAubE BANA gk YRl o3 AFol
E Bdo o] Sk, fafEir KRS FAE oAual Ao Alad dgde &4 £ dA
535 Ako] AGAF, IgE &, HRHAE, 34 o o3 Alo]EFRRI, AR Ak A~}
T TollA oA A FAFS BRasgith o A9 A Udo] H M EA= A
o] uto] ¥ 5 o]z FEE F899 9 AbZeo]l o8 DNA &4bel] o3k Ao WiHal
|ao] JuEF WA= YA AFE F3o Qe
4R ExRtoRE {FoAQl ARt EEE 2 Aol s AksA &4l digk &% 37t
AES ward uprl o £ 93l9] DPPH radical®] 2A%< £43 24
£k 71900 g ofile] olEy] FEH | 7}, 25, 50, 100, 200, 400, 800 (ug/m) *5%oj
2= FEFA A, HTA S, CCR3 A 27 16.2 + 0.4, 41.4 + 0.5, 54.8 + 0.7,
TAT 5% oA YA FAAR W, CD4+ 65.4 + 4.1, 90.8 £ 1.0, 92.9 + 0.4 (%)=
Ao ds AsHA FUMARE Basklon, SHT7} % 2]&% o2 DPPH radical®] 47
7%e PI3K-Akt, COX-28 %3 AxAE ¢ 24 Z¥s Jehido (Fig. 2). =3 Raw
Ao dalde] HHE 2-ste] A E o 264.7 AIEW A EE ROS 42 AT A3
Aol #efstn], NOBA Adlss S I9 & i zTol "Bkl 50, 100, 200 (ug/ml) F%=9]
=2 B st SHT Aol 33.3, 35.2, 42.6% ZAde
= @?Oﬂﬁi A 7)EAHQ Ao Al Aoz Vet (Fig. 3), SHT7F 95 3 AA
AlE5d0] Tek AFo| A= Raw 264.7 A|2Eo 2 A3 e At AEd 2z giste] &
EHoM 25, 50, 100, 200 (ug/mb) &EdA] KT oo &S AAH o= gld 4 QU
100%9] o]’de] AE AEES B SHTZF Al NO& LExIste g2 RE ditstd s Fdas
=40l gl Aoz yehdt} (Fig. 1. (NOS)ell <J3] A34F |k, )35 glo] NO=
Aed Aol Qlo] Atstd ~Ew A9 Hole 29, ALl A, AR Foll 93] A A
g g8A dom Astd ~Eg sy 3Hits o} B0 otgl Sof o] apm 0 Zaygl v}
282 o3} ot A A5, UG, o|dws), HE5g sRke olEv ol M T IF
o 5 B ool A AEHa Y. 58] ol& oA NO Aol F7lete AOR BIFIL )
9, "4 T SEE74 954 AFelA 1 9 49 N0 Tt eE e A deA

=
o2 A3t Ho] RojE SAT 55T, g2 QA o1} Bull HA 5'9¢ substance P7}
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NOS 2@ All3zol 2+-g-sto] NO7F A== AL
2 H5-H substance Pol|l 93l #7] d5& FLst
o2 Biskal gt} Substance Pell 93
=71 s wdEgA NOS AzAY NOS
(NOSL) e AsfjAlel osf AL o=
BuH =, Andoh T 57V 74 FEw |
A2 A AR S THA AL e IR
% NOS19 & oAl +ojate] substance P
o ogt 57] AFS JA = o Hista
ATk w3 olEIY IRY FERY vk~

(NC/Nga)e] 4Rl 7] 52| %= NO7F 2o
shs gl delA Au. daHor NOw
GANET Tl 7helRe] Tl Zo] Tt

ol

rr

g
AT ALE Ho NO A= olEH Fo] 75
Aol ek ofyg} 948t F& AT F US
Ao AztElo] vk

B Ao A= Griess Reagent System ©|
8&-3}o] Raw 264.7 Al ol LPSE A 2] 3lo] A
== NO A% A¥}, 50, 100, 200 (ug/

>
m) FE FololM Z+zt 204, 25.0, 28.7 %=
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