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Effect of Gami-sopungsan on Inflammation and DNCB-induced
Dermatitis in NC/Nga in Mice

Hae Jin Lee, Boo Yong Sim, Ji Won Bak, Dong Hee Kim=*

Traditional and Biomedical Research Center(TBRC), Daejeon University

Gami-Sopungsan (GS) is one of the traditional korean remedy. We investigated the anti-inflammation and
anti-atopic dermatitis (AD) effect of GS. No cytotoxicity of GS was observed in the range of 1~100 xg/m! on Raw 264.7
cells. The Inflammatory response of Raw 264.7 cells were induced by lipopolysaccharide (LPS), followed by GS
treatment at indicated concentrations (0, 1, 10 and 100 xg/m¢). At 100 wg/mé concentration, GS showed inhibitory effect
on LPS-induced nitric oxide production by 20%. Production of IL-13, IL-6 and TNF-a was decreased by approximately
56%, 36% and 79%, respectively upon GS treatment at 100 xg/mé. 200 mgfkg of GS was orally administered to NC/Nga
mice, where AD was induced by 1-chloro 2,4-dinitrobenzene. There were no significant difference between GS treated
group and the control group on body weight and food intake changes during growth. The back skin of GS group
showed decrease in erythema, pruritus, dry skin, edema, excoriation, erosion and lichenification level through naked
eye observations. In addition, leukocyte infiltration and the thickness of epidermis were significantly decreased in the
skin tissues (back and ear). The serum IgE levels were decreased by 28.8% in the GS treated group. The GS treated
group showed remarkable inhibition of IL-4 (83%), IL-5 (95%), IL-6 (62%) and TNF-a (84%) in serum, indicating that
GS has similar or higher efficacy than those of the dexamethasone treated group. From the results above, we
conclude that GS has significant anti-inflammation and anti-AD effects on Raw 264.7 cells and NC/Nga mice. The
results should provide fundamental and valuable data for the research on natural products being developed against

atopic dermatitis.
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ol & A<= ﬂﬂ%(ﬁﬂ%% AP a5 FHS A3
Z|ZATE in vitrodl A FA AL nitric oxide (NO), IL-1B,
IL-6, INF-o B4%& 23391, in vivoolME olET HH
242l DNCB (1-chloro 24-dinitrobenzene) % NC/Nga 7}
25 B3 #597tet tEo] A IL4, IL-5, IL-6, TNF-q,
immunoglobulin E (IgE) A% 2 2|3ty #&-& F3o
ABAQ B5E Felstaa st

)

AR D

A

1 A=

£ APl AMEe fAle FYFH (Hallym Farm, Daegu,
Korea)oll Al 791 stglom, tizddista RIC FA A S H &<
FAAAEYsAFAE  (TBRC, traditional and biomedical
research center)ol Al ¢l A F AT AHEH Al
isopropanol (Sigma Co., US.A.), gel red (Sigma Co., US.A),
dulbecco’s phosphate buffered saline (D-PBS : Welgene, Korea),
ether (Sigma Co., US.A.), dulbecco’s modified eagle’s medium
(DMEM : Gibco BRL Co., US.A.), $Ejo}dA (fetal bovine
serum: FBS, Invitrogen Co., U.S.A.), lipopolysaccharide (LPS :
Sigma Co., US.A), cell viability assay kit (Daeillab sevice,
Korea), nitric oxide detection kit (Intron Biotechnology, Korea),
dimethyl sulfoxide (DMSO :
(Hyclone, Co.,, US.A), streptomycin (Hyclone Co., US.A),
agarose (FMC Co., U.S.A.), anti-biotic (Gibco BRL Co., US.A),
formaldehyde (Sigma Co., US.A), trypan blue (Sigma Co.,

Sigma Co., US.A)), penicillin

US.A), ethanol (Merck Co., Germany), mouse cytokine
milliplex map immunoassay kit (Millipore Co., U.S.A)), total
RNA purification kit (GeneAll, Korea)& AF8-3l 3 th AFHS-E 7]
7] rotary vacuum evaporator (Biichi B-480 Co., Switzerland),
CO; incubator (Forma scientific Co., U.S.A.), spectrophotometer
(Shimadzu Co., Japan), homogenizer (OMNI Co., US.A.), plate
shaker (Lab-Line Co., US.A.), ELISA reader (Molecular Devices

FERHe Ve 9%

Co., US.A), Light Microscope (Carl Zeiss, Co., Germany),
micro meter caliper ()3 X4 <R3], Korea)s < AH&-3tATh »f
$225 F71 NC/Nga (4582 348 5= (Korea)oll A +Y
stAoH, Atme 4v AR (BFEY, Korea)E TA5H AL
sttt

1) ok %%

IIA R (Gami-Sopungsan ©]8} GSZ A #)& FAshe

rl

AL 13 EFS 80% olehe 15LoA 2A12F 59 80 T2
S FFET T B dS Ao rotary vacuum evaporatorol| A 7+

. T 5H 89S freeze dryerZ FE WF3HY
186 g9 ¥IS AT E AT A AR GS9] &2 Table

Table 1. The prescription of the GS used in this study

Herbal name Latin name Dosage (g)
R Saposhnikoviae Radix 9
Er Sophorae Radix 9
H+EF Arctii Semen 9
b1 Anemarrhenae Rhizoma 9
g B Angelicae Gigantis Radix 6
# R Cicadidae Periostracum 6
B M Atractylodis Rhizoma 4
X @& Akebiae Caulis 4
EHE Rehmanniae Radix Crudus 12
# E Glycyrrhizae Radix et Rhizoma 3
f B Gypsum Fibrosum 18
HEER Dictamni Radicis Cortex 6
HEF Kochiae Fructus 6
#o3F Schizonepetae Spica 6
T Menthae Herba 6

Total amount 113

2) AN

£ AFdA = Raw 2647 AX (murine macrophage cell
line)E A1-8-3}¥th o] MEE 10% fetal bovine serum (FBS)<};
1% antibiotics (A/A)Z Z/¥ DMEM (Dulbeco"s Modified
Eagle"s Medium)2. 2 37C, 5% CO.olA i3ttt & Aol
A= Ak 3157 33 ool | F ARgstTh
3) AT 42 =3

Raw 264.7 A& 96 well plated] 2x10* cells/well ¥ 3
I, 2447 B 37T, 5% COIA w3 ¥, GsE 44 1,
10, 100 (ug/ml)®] FE=Z At oAl 24A17F T W F3HA
o vl & 10 w9 WST (water soluble tetrazolium salts)
solution% A7vete] 303 REEAIAH T B ¥ 450 nmell A

o WstE At dxzTd I AE AEEE HEE
i’\] =g
4) Raw 264.7 A Z A nitric oxide (NO) &7

NO<= griess reagent system= ©]-§3fo] Z433th. Raw
264.7 A EE 96 well plated] 2x10* cells/well & EF38}9 1L, 24
AL & 37T, 5% CORNM Wikt §, GSE Z4 1, 10, 100

b o
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T2 g3k, LPS 1 pg/ml e PR R=!
oF wjjok3l 9tk N1 buffer 50 E 2+ wellol] #] 83}k
&, N2 buffer 50 (S 2+ welldl *
P—E:— 3 540 mol A TR g

=
=

ol g-ahef v

B\

of
-

[e)

9t} Nitrite standard®] &
NO 27335 Aoh.
5) Raw 264.7 Ao 4] Alo]E7LQ] &4
AE el A dF3 Aol EFH]I 317] 913t luminex
L83tk 12 well plates] Raw 2647 ATE 2x10°
cells/well2 #5331, 24A17F F<F 37°C, 5% CO0l A Bl 3t
%, GSE 717} 1, 10, 100 (ng/me)e =2 A2lstar, LPS 1 ug/
A ste] thAl 24417 Fob v st A Th A4l R
2 IL-1B, IL-6, TNF-a A& S350
6) NC/Nga vl§-229] olEy f= 2 GS9
NC/Nga vh-$-2= 284 O}E&]” ﬁ]
2 2 g 1, olEFg R ¥
2 A5 NS A AT
NC/Nga mouse (45-%)= 15719
AR ST ALY 27
AL, dUs 55+10% 2
(07:00-19:00) 2.2 3} t}. ml-2E HHEH
E7MA A RE 3F4a, 152 Normal, Control, GS 200 mg <
T, Dexa (dexamethasone® 2 oF& RO Z AME-395) A
grer 7z aF 9 7 ERsAen, FAFES me/ke
/body weight2 31 th. DNCB+ acetone olive oil& 3:1¢] H]
£2 £33 &9 (A00) 1 %7F HA oA vid 200 A
AR TEYAA AFstd oEIHA ARAS FIAFoH,
dexamethasone 5 mg/kgC 2 200 ¥ AZsHch Fo7)7t
2 3FARE (159) 4F 59 2™ WY 138 200 mg/kgo =2
200 w0 AT FATHFig. 1). B A4
< ATy FEAP G A (520 E, DJUARB2013-007)
9] £ 3stell 3 HAoh
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Fig. 1. Induction of atopic dermatitis in NC/Nga mice.
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1. AEZA vA= 9T

Raw 2647 AZoA AEZTEAES AT A4 fizas
100% & 3t9S W, GS 1, 10, 100 pg/ml F% AT ZF A
EEA4S el A dthFig. 2).

2. Nitric oxide &Aoo v X]&= Jgk

Raw 264.7 A XA NO A 74 &S A% 24, v=
T5 100%2 3t ®, GS 1 pg/me] ¥= AHETL HAE U
B A koo, 10 pe/mee] = A2l 3.6%9 ZAS e
Wwom, 100 pg/me = HETL 204% (*p<0.01)2] 24

A= FaE JEbthFg. 3).
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Fig. 2. The cell viability of the GS in Raw 264.7 cells. Raw 264.7
cells were treated with 1, 10 and 100 xg/m¢ of the GS for 24hr. Cell
viability was measured using an MTT assay. The results were expressed as mean
+ S.D. from three independent experiments.
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Fig. 3. The NO production of the GS in Raw 264.7 cells. Cells were
treated with 1, 10 and 100 (zg/m¢) of the GS and LPS (1 xg/m) for 24hr. The
amount of nitrate in supernatant was measured using Griess reagent. The results
were expressed as mean * S.D. from three independent experiments (Significance
of results, »p<0.01).

3. IL-1B, IL-6, TNF-a A ol v X I3

Raw 2647 A XX GS¢] wxo @& IL-18, IL-6, TNF-a
AAE AE g Ay, IL-18 AR FE =] 20.1 pg/
wd W1 pg/m T HYTAA 16.0 pg/mE YEFSESH, 10
pg/ml 5= AT Fol A 10.8 pg/ml (*p<0.05), 100 pg/ml F= ]
oA 89 pg/ml (*p<0.01)9] A Ae FLE YT
(Fig. 4A). IL-6 B3] B tZ270] 6912.0 pg/med o, 1 ug
[l F= A FlA 5675.7 pg/ml (*p<0.01), 10 pg/ml = ]
Gl A 52273 pg/ml (**p<0.01), 100 pg/ml = A2l A
44168 pg/ml (*p<0.01)9] T& EHOZ KA AUe UAE
Ueldith (Fig. 4B). TNF-a A %2 4% tzFo] 7969.1 pg/
ng W, 1 pg/me F= A FANAM 7617.6 pg/mE HEFHoH,
10 pg/ml F= A FoNA 5644.7 pg/ml (*p<0.05), 100 pg/ml 5
T Aol A 1696.3 pg/ml (*p<0.01)Y F4 U= HAE Y
EF TH(Fig. 4C).

4. NC/Nga wh-2=9] AF7 2ojd3A7e v 4F

NC/Nga PH-2=9] AlF 3 o]k Walo dis) 34
3 A% AT AT 443 BT 4Fas Aol we
of Aol 2 Wt deuA] kA, dxae] PS5

Hol gAFel wske] Wiy AFel F77h iAot
(Fig. 5A, B). GS Foi<] 7% DNCBYF A &gt 353 74 A=

olE3) 3]

- I I I | c
0 _i I [ P ——
Nor C 1 10 100

AL BPo) 200 ng/kgO 2 GSE &
AFe] 3718 Holw AR
= gt AF 57 (*p<0.05, *p<0.01, ***p<0.001)E
o} (Fig. 5A). 2ol dH & 29 GS FoATl A 474 o] 7
© AT 2 AFE dgdlon, 7364 94 de
3} (*p<0.01)7} FEFRETHFig. 5B).

A > B 8000
_ 7000
£ 20 - T =
é -E\sooo W
£ & .
% o 5000
c ¥ 5
E: - 5 4000 -
H 3
£ 3 3000
g &
Iy © 2000
g ¥ =
o 1000 -
B 0 — 1 M . .
Nor  Con 1 10 100 Nor 1 10 100

Concentration (ug/me) Concentration (ug/n€)

Il

Concentration (g/ne)

10000

8000

6000

4000

2000

TME-a production (pg/ml)

Fig. 4. Effect of the GS on LPS-induced IL-13, IL-6 and TNF-a
production in Raw 264.7 cells. Raw 264.7 cells were treated with 1, 10 and
100 (ug/m) of the GS in the presence of LPS (1 ug/mf) for 24hr. Cytokines were
measured using an Luminex. The results were expressed as mean * S.D. from
three independent experiments (Significance of results, *p<0.05, *p<0.01).
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Fig. 5. Effect of the GS on change of body weight and food intake
in DNCB-induced NC/Nga mice. The results were expressed as mean * S.D.
Nor, Normal; Con, DNCB treatment; Dexa, DNCB + Dexamethasone treatment; GS,
DNCB + GS 200 mg/kg treatment. (Significance of results, *p<0.05, *p<0.01,
#+p<0,001)
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2§ 353l A
o}, GS FATA = 5FAEE scored] A (*p<0.01)E
Bl on, 733t E 6.8 (*p<0.001)E 23 4SS Uehlo,
532 Dexa Foli3t AL #4E YeElHthFig 6A). vh$-2
o] A RBFL 7FANA ATl 283 m, HETO] 525 mE
Yelon, GS Fo7e 38.0 m (**p<0.001), Dexa F&
38.3 im (*p<0.01)Z YEl} Dexa FTHT GS FAFoIM =
F 9§93 229 7#42E YelythFig. 6B).

TESG A gzl viEte Gs Foiwre] dAS)
I AR 3 ES UEPAT (Fig. 6A-1,
o ¥sB7Hs Fg 47 DNCBH A
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Fig. 6. The macroscopic photograph (A-1, 2, 3 and 4), the back skin
score and the ear thickness of DNCB-induced atopic dermatitis in
NC/Nga mice. The results were expressed as mean = S.D. A-1, Normal; A-2,
DNCB treatment; A-3, DNCB + 200 mg/kg treatmentC, A-4, DNCB +
dexamethasone treatment. Nor, Normal; Con, DNCB treatment; GS, DNCB + GS
200 mg/kg treatment; Dexa, DNCB + Dexamethasone treatment. (Significance of
results, *p<0.05, »p<0.01, *p<0.001)

6. NC/Nga vh-§-2
A

NC/Nga vh¢-20ll X GS9| ¥4 IgES} Ato] BRI A&
sk A7 tjxto] 31.32 pg/mlY W, IL4 B FS GS £

o] 8% IgEst Ato] E7}1 9] A A gkol| 1] %]

rr

ge)

o
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o] 545 pg/ml (*p<0.01), Dexa ¥Folto] 7.07 pg/ml
(*p<0.01)E #4E Ueld oM (Fig. 7A), IL5 A FL txT
o] 14556 pg/mE W, GS FIo] 6.99 pg/ml (**p<0.001),
Dexa Fo]0] 40.53 pg/ml (*p<0.01)¢] 7F2E Ve thH(Fig.
7B). IL-6 AA#HS thxTol 2806 pg/mY ®, GS FolFo]
9.13 pg/ml (*p<0.05), Dexa FoIw+o] 10.50 pg/mlé (*p<0.05)<]
#4aE Yeld oW (Fig. 7C), TNF-a A Fe tlz o] 8850 ug
/m w, GS Folo] 14.55 pg/ml (**p<0.001), Dexa FoIF0]
13.90 ug/mb (***p<0.001)2] UEF thFig. 7D). Alo]E7}
9] FFARA AAE BHH, GS Foo] FH A O 2 Dexa £
T3 FAFSHA Z%i A R e
Z23E veith. 84 Igk A9 AF izl 799.24 ng/ml
GS Fof2 568.89 ng/m{% (*p<0.05), Dexa T2 516.86 ng/
nl (*p<0.05)9] #A2E Dexa Fov HUe #a AX7F wgho
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Fig. 7. Effect of the GS on production of cytokines and the IgE
levels in serum of DNCB-induced NC/Nga. The blood was obtained from
the heart of each mouse. II-4, IL-5 and IgE content was measured using the ELISA.
IL-6 and TNF-a content was measured using the Luminex. Each value represent
the mean = S.D. from 3 independent experiments. Nor, Normal; Con, DNCB
treatment; Dexa, DNCB + Dexamethasone treatment; GS, DNCB + GS 200 mg/kg
treatment. (Significance of results, *p<0.05, *p<0.01, *+p<0.001)

7. NC/Nga vh-§-229] 53 7 229 2233 @3

H&E 9485 & & 249 4% dz2de 2971 F7494
w, AEe A& FFo] Yeou, GS FAT X E Dexa
FoATH tEo] dHog ATHAKo] A FFo] gdstEE
AL FAF F AUtH(Fig. 8A, B, C, D). H&E G4 & 3 A =
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. I:l Cell infiltration

¢ ——— Skin thickness

Fig. 8. The histological features (H&E staining) of the back skin
tissue (A, B, C and D, magnification, x200) and changes in the ear
thickness (E, F, G, and H, magnification, x100) of DNCB-induced
atopic dermatitis in NC/Nga mice. A and E, Normal; B and F, DNCB
treatment; C and G, DNCB + 200 mg/kg treatment; D and H, DNCB +
dexamethasone treatment.
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IL-49} IL-59F 28 AbolE71Q19) adte fadol gle Ao
2 AREd, gebA o A4E EgE AAHQ olE R

FolMel A5 del27] oAl Baks #Rlsy] fAste] olEy]
7 e Zd<Ql DNCBYl f5=¥ NC/Nga vh¢-2of o
Gs9l E5& Hrhshsinh
ojde] F% A Aol A b= W) 2Ee] %9 DNCB
= Agjste T Aol A Sl wste] AFe] S}
YehtA = Aol distel d53 aggto] vhe-2ef ARl
Zolta AL AP, B AT ATl ME
R agolMs Aol A Fe b AF
9 —7}7} UehtA g9t ole ARATH FHE= A=
A, GsE Fostde W, HA A3 e AFS YEde
B2 Gt AuA AREN A2 FHAR AlgStE U
Bd Rezg —%—%%E}(Fig. 5). =3 #5 HIlol A score?} E F
g 6A-1, 2 3,4, B), A ¥F AN @A

RigRaEats, L}E}‘iit‘ |(Fig. 6C), 53] 9 59 Hst= HAAE
A NOsH 574 Aol EFAQ Y] ZH4 Ao} 45 BdAol 9l

o
t 02 ARG F o ARA 4] AwF Holok & 3
o

A5 I3 #AAo] 3= ThiolA
TNF-a9} o}E3gd Aol DH
A}O]E?}?l?l IL-4, IL-55 =3

Fref=le Al E7IRIRI IL-6,
& fEo| Qe Th2olA freie
sttt IL55 ikte FAH #3kE fFEstal, IL4, IL-6,
TNF-a9] 2H & F=3te o ZRA71H, old E35tE A
T gd27] A3y 4528 %S vXA Hed, dHe
ZRE AFTHIZE o5&

Ate] E7LRIE AAbetal, &

_p
o

L ofN ox

}O{I
>

S
=

3o IL-4, IL-6, IL-8, TNF-a9} 22
Abr-e} 2]l MBPel ofel] HIRkAl £

S 24371 Hof 32T, TNF-q, IL-8% 22 Bd& &
A FoHY. IL-49} L6 BYZ o] 23}, 4%, 8485 S}
A7 IgEe) ke FrEdh IgEE olEd AR g Fa8 A%
2H £ £E9 IgE ANE HMTAEY 5978 A&H0R
A=, IgE 449 FeeRIY BEE A5 Al7)H, IgE-9&

S| 2EPINEG-o o]ate] S A~EMR] B 0431 HZ S-S HrZA|

A A AEEEe U B,

B AL AR upe2x A A9 14, IL-5, IL-6, TNF-a A
Aol AT Fas UEHo (Fig. 7A, B, C, D), A7) mt
29 459 dE ¢ JFE v ‘1“ AL BEFIRIES] AR
A E} 2o HAHNTEEC] 2F0 7 o]Fde AL A4
A FEE 43, A% FH ‘é%ﬂzfﬂ &S 72N
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Ao R Aedth B IgE AR FE Fo4 = FAaE e
A= (Fig. 7E), ©] A IgES A4S Ea) MU ZZRE
WEHE J2ERE FaATA Ho ol EdIREgoes <l
M55 S GSAZ A Ao Z AR H ofE] A
o] IL-48} IL-59] ZHAE L4, IL-6, TNF-a¥} 2o Alo]E7}2l 9]
AYE 7aAN 1, IgEY] A4S HaAZYge A8 AFET

B9 g of

£ Aoy duat 45402 2484 PAA GSE &
A% vhe2o 53} A 2NN GFAE Ao} $Fo @
A8 Fame 2 $9T & 9o (Fig §), F F 24K 02
IHCS 28 B398 #42 Fahol 128 9ZAZY TR W
Eol tig 4o] nrk WRs ol FoiAoF & Aoz walth
o139 B AEFANNY AEH Ao EAQ 7, FEWE B}
F2olAd %, Y 22X GA foH9 ARE B
Agel Azl g ARH 2AAZZA ANG 5 9)
2 Aoz maT 2y & AR 2FL AW &5 o
NRAH FRAA ofw@ Aok Ao B ABA Ase
FAF 4 glo] B 245 A% Y& A7 ASHOZ of
FolAol & oz Andr

4 &

B ATE mskaage 944 ges
in vitro9} in vivo SlEH I { < FEHEH =
olEY HEE 3t g 2 ZAE Atk A&
< 93 Raw 264.7 A Zol| that WEE =AA GS 1-100 pg/
me B Xz AEEAo] YEI}R 2tk In vitroo] A
NOY MAHL 10 pg/mb=} 100 pg/mle = Aol ZF
fFrod ZAE YeEon, 459 ART He AlolEARI
IL-1B, IL4, IL-5, IL-6, TNF-a¥ in vitro ®¥ in vivool A GS &
o7 BT FRIEHE {94 e FAE YT A
AdeAY A FEAZAAM AFH Aol AT GS T4
ol A el ke FES e, dEEst B4 E

YRl M) IgEel AAF A GS T2l A AR 2

9k PO R 2HH AR HaEd Batel G

ATl N AFAEL Fa3t BEo) BRI Fadte] ol

H7h dehgozA Bzt o8 393 0 goley)
o

9 feol ddHow dFTHN

o

AL &
B ATE AAERAAY A4 dAYta ¢AY nea
o] A4St T A AME e Age] @ AU
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