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Effects of GP extract on oxidative stress and contact dermatitis
in NC/Nga Mice induced by DNCB

Park Eung-Ho, Yun mi-young, Kim Seon-bin, Kim Dong-Hee
Dept. of Pathology, College of Oriental Medicine, Daejeon University

To evaluate the effects of GP on contact dermatitis, we examined the composition of immune cells from
drain lymph node in DNCB-induced contact dermatitis murine model NC/Nga mice. And the amount of

pathologic cytokines of spleen and antioxidant activity were investigated.

The results were summarized as followers;

1. GP did not show cytotoxic effect on mLFC in vitro.

2. GP did not have hepatotoxicity in vivo in the level of ALT, AST.

3. GP decreased the production of DPPH and in a dose-dependent.

4. GP significantly decreased total cell number of DLN in DNCB-induced NC/Nga mice compared to the
untreated control group.

5. GP significantly decreased the number of CD3+, CD19+, CD4+, CD8+, CD3+/CD69+ and CD4+/CD45+
in DLN of DNCB-induced NC/Nga mice compared to the untreated control group.

6. GP significantly reduced the level of IL-4 and IFN-y in splenocytes of DNCB-induced NC/Nga mice
compared to the untreated control group.

Taken together above results, GP have therapeutic effects on contact dermatitis by regulating T cell

activation. This study warranted further investigations of molecular mechanisms of GP on contact dermatitis.
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Table 1. The prescription of Gagam
pengleesan (GP)

i Ed G S M (g)

A Jit Atractylodis Rhizoma 10
. Atractylodis

H e Macrocephalae Rhizoma 10
J5L Ak Magnoliae Cortex 10
iR A Poria 15
oW Amomi Semen 4
A Coicis Semen 30
B Jig| Phellodendri Cortex 10
LIS Plantaginis Semen 10
EofE R Dictamni Radix 15
g T Kochiae Fructus 20
KIE # Arecae Pericarpium 10
i J%  Citri unshiu Pericarpium 4

% N 4 Stomachicum Galli Corium 4

Total 152
amount

3) Alek

2 Ade] A" Ak S diethyl

pyrocarbonate (DEPC), dulbecco's phosphate
buffered (D-PBS),
trichloroacetic  acid, @SRB, tris base,

saline ethanol,

2,2-diphenyl —-1-picrylhydrazyl, pyrogallol &
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< Sigma A} (USA) A*EE, CsA
(cyclosporin A)v FAF AEFS, THe &
% (fetal bovine serum : FBS)<> Hyclone A}
(U.S.A) A¥E, DMEM< Gibco AF (U.S.A)

AE, PE-anti-CD3, FITC-anti-CD19,
FITC-anti-CD4, FITC-anti-CD8, PE-anti
-CD25, FITC-anti-CD69¢ RNase= BD

—-Pharmingen A} (U.S.A.) A|¥<, IL-4, [FN-y
ELISA kit BiosourceAl (U.S.A) AES,
anti-CD3, anti-CD28& serotec A} (U.K.) A
FE TASIA AREsI oM, Z1EF Uk Aok

S5 Aok AT

2 A A Ve 49FET] (O1E,
Korea), microwave oven (LG., Korea), rotary
vacuum evaporator, vacuum pump (Biichi
B-480, Switzerland), freeze dryer (EYELA
FDU-540 Co., Japan), CO2 incubator (Forma
scientific Co., U.S.A.), clean bench (Vision
scientific Co., Korea), autoclave (Sanyo Co.,
(Gilson Co.,
vortex mixer, water bath (Vision scientific
Co., Korea),
U.S.A),
Japan),

Japan), micropipet France),
plate shaker (Lab-line Co.,
spectrophotometer (Shimazue Co.,
(3.,

centrifuge Korea),

(Sanyo Co., Japan), plate
shaker (Lab-line Co., U.S.A),
(Vision scientific Co., Korea), ELISA reader
U.S.A),
cytometry (Becton Dickinson, U.S.A.) 5& A}

33t

deep—-freezer
ice—maker
flow

(Molecular Devices Co.,

a4 3he] Abgatlet.
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2) Mouse lung fibroblast cells (mLFCs) vl <
A7 Balb/c BF Y Hx2 (1 9& ZA &4
sto] ACK &9do® AHHFE A|7sti, cold
D-PBSZ 33] A3l 15 ml tubeol] %o
1,400 rpmell A 5&7F AR k. dAE
2] & tubeo] DMEM {containing collagenase
A (5 mg/m¢, BM, indianapoilis, IN, U.S.A.)¥}
DNase type I (0.15 mg/m¢, Sigma), antibiotics
(penicillinm 104 U/m¢, streptomycin 10 mg/ml,
amphotericin B 25 pg/m)}E @i, 37T CO2
HE7lol A 2A1E B HigSQlTE. o 7] el
0.5% trypsin-0.2% EDTAZ #H7}ak $, 3083t
v oksle] PBSE oF 23] 1500 rpmo.2 YA E
2] 33t} °]= DMEM-10% FBSZ 15Y %
oF mjet ¥ 0.5% trypsin-0.2% EDTAZ A%
& TEste] Ao R 1794 33 whEste] 4
ZA EE DMEM-5% FBS ulj &F o o] A
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3) AxsA 574

mLFCsel GP (200, 100, 50, 10, 1 ug/m)E
Agsta, g T8 o wjgdS Wi PBS
2 23] AFFAT AHEd 7 wellel 50%
trichloroacetic acidE 50 wE 7Fshar, 147+
T AT WA} o] & YA FHFE 53
A3 o2 well plateZ 7] FollA A3
t}. od7)oll SRB (0.4%/1% acetic acid) &%
100 pt/wellZ 7¥skar, A2eA 3083+ 4 st
Atk 183 0.1% acetic acid X202 °F 4-5
3] AFRE s 7] Sl xSk 10 mM
tris baseZ 100 ul/well&.& F-ZHojx AL S
&) A171t}.  plate  shaker®  shakingdhiL,
ELISA reader® 540 molA F3F=& S35

3 T8 §F, NC/Nga AFlA A A" &
S Baste] ALT, ASTE nHlo]oE~H
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5) 3tz &4 =4
(1) 2,2-diphenyl-1-picrylhydrazyl (DPPH)
/\74_« Zja;ﬂ

150 mM DPPH/EtOH 150 el GP<S 1000,
500, 250, 125, 62.5 pg/ml = 3A3% 3
100 ub H7¥ste] 37°ColA 30&3F vHAIFATH
°lE E¥% 518 nmollA FAsle] oo W
o2 ALtsisit.

(2) Superoxide dismutase (SOD) A} &4
=4

GP 0.2 meoll tris-HCI buffer (pH 8.5) 2.6 ml
} 7.2 mM pyrogallol 0.2 mE 7}3}e] 25T
2 10%7F vks % 1 N HCI 0.1 = W& A
AAZAG, W-gHE 420 nmillA FFEE A
staL, bufferg H7Fst A& 2oz 3t &

6) A5G F= 9 Ax A

11 F##o] & NC/Nga AF9 5 F+9& 7HF
SHAl A 3 A E7F b T 5o A A
7b AFEHES 2447 BA88th 1% DNCB
LN OIHE g Hed =3:1) 200 hE 5
F-9lol =x3ta, 49 ¥ 0.2% DNCB €92 ¢}
A 150 w At 29 FHEHE 1749 3

WA 0.2% DNCB & 150 (S 5 59 45
P EESGT AT, txwels A
xS CsAE (10 pg/m) ip, AP
£ 10.8 mg/25 g/day®] &= 857t

N

p

o}é

draining lymph node: DLN)¢] =

i1k
o
tlo
of\
il
o
&
)
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O
os]
frtl

faEl NC/Nga
zbzh A Z38}9] 100 mesh® Al
537 21458 (1700

rpm)3tTh. e AIEE 23] A AT T, cell
strainerol] E3AIA A Fo]9]8] FAolu} &
ES AASY. o5 AIXES ACK €9 (83 ¢
NH4Cl, 1 g KHCO3 in 1 L of demineralized
water + 0.1 mM EDTA)S A2 5& &<k
Aelste] Ad4E &8)Al7]aL, tA] D-PBS®
23] M3 = 0.04% trypan blueZ A3}
AxTE SA3H

8) DLNelA ¥4 fFAHxE 4
273 DLN HSHEE 1 x
ZAT  F 4TAdAN WY
(immunofluorescence staining)g A5t
Z}7}oll PE-anti-CD3+, FITC-anti- CD19+,
FITC-anti-CD4+, FITC-anti-CD8+, PE-anti
-CD25+, FITC—anti—CD69+§— g1 30 &3+
Aol A WA ZT vhg 3 33] o] 14kek
= AYA9TE FAE ¥ flow cytometry?l
Cell Quest XZ2I3E& o]&3lo] CD3+,
CD19+, CD4+, CD8+, CD3+/CD69+, CD4+
/CD256+ AEFE WEE (P2 24T F FA
ETFE ALt 4 2AoAY HAg AxF

(absolute number)E AF&3}9i T,

105/m¢ A=
SRR

E

9) Wl IL-4, IFN-y9] WA 54
A3 T8 F FAE (1 x 105 cells/welDE
anti-CD28 (1 xg/m¢)¥} anti-CD3 (1 wg/mb)
A7} coating® 96-well plateo] A 48A17F Fot
Al sk, A Y] IL-4, [FN-y A=
S E439t. 2 welldl DNCBZ  fitel
NC/Nga A2 HZAE s A5 100 w0
LSk, 1AIRE ) Aol A WA ST
°|& 23] washing &% &0 = M3 vh&
biotin—conjugated% 1/231 3027 WA
oA 23] FA F g9 =5
HRP-conjugated Avidin 100 xE A3t
AIZE Aol A wrA)gk & ThA] A H ST o
of TMB 714% 100 ¥ RF3a okl
307F WA ek & 100 ule] stop &S
% ELISA reader 450 nmold §3=E =
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10) FAA =
q_o];s]_ /\16‘-]0;‘:']'—3 0‘__‘]_.9_ ﬁj’,}——t—‘: mean =T
standard error (SE)Z 7|&38190aL, Fo4d 4
2 Student's t-test E4WE 01 03}&1 A4

o

AxsdS 54 2, dxad2 100 + 5.2

= 200, 100, 50, 10, 1 ug/
ne sl A AEEe] 77 82.3 £ 2.8, 86.4 +
3.0, 91.1 £ 3.8, 95.8 £ 4.6, 101.2 £ 5.5 %=
vehhlth (Fig. D).
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Fig. 1. Effects of GP on the viability of
mouse lung fibroblast cells. Mouse lung
fibroblast cells (mLFCs) were cultured with
various concentration of GP extract for 48
hr and the cell viability was measured by
SRB method. The results were presented by

the mean £ S.E.

CsA¥ 704 £ 2.1 (U/L), GP FoTelA=

68.4 £ 1.2 (U/L)E YEFHTE. AST FX| ol A&,
Aol 29.5 £ 0.5 (U/L), Hix2Te 355 £

6 (U/L), CsAx 485 + 1.2 (U/L), GP T
AME 34.2 £ 1.1 (U/L)E Yehd, ALTS
AST®) #A7F Bt Hz=sHA veiy A3
ofEol o HEAe I E A gkt (Fig. 2).

80 1 W ALT level in serum
70 1
60 1
50 1
40 1
30 1
20 1
10 1
0 -

ALT level in serum(U/L)

Normal Control CsA GP
DNCB -induced for 4 weeks

60 1 W AST level in serum

50 1

30 1

AST level in serum(U/L)

10

Normal Control CsA GP
DNCB -induced for 4 weeks

Fig. 2. Effect of GP extract on ALT and
AST of serum in DNCB-induced dermatitis
model of NC/Nga mice. NC/Nga mice model
followed by the administration of GP (10.8 mg
/25 g/day) for 8 weeks.

3. B4kt Al PA = G

[ [}

(1) DPPH &A %ol w|x]&= 48

GPell 93¢t DPPHS 47 42 62.5, 125,
250, 500, 1000 ug/mé FENA 27t 13.2 +
1.2, 20.5 + 0.2, 34.2 + 0.7, 55.4 + 1.4, 72.2
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* 23(®)8 2AZE a3E Yehdidd (Fig.
3.

80
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DPPH scavenging activity (%)

62.5 125 250 500 1000

Concentration (ug/ml)

Fig. 3. Scavenging activity of GP on DPPH
free radical. GP were reacted with DPPH for
30 minutes at 37C and the absorbance at
518 nm due to DPPH
determined. The results were presented by
the mean = S.E.

radical was

(2) Superoxide dismutase (SOD) A} 24
of mX& gk

GPol <3t DPPHS 4274 S4& 62.5 125,
250, 500, 1000 pg/ml FI=ollA 247+ 5.8
16.7 £ 0.7, 23.9 £ 0.9, 42.8 £ 1.9, 55.5
(B =AY 575 YeERIH (Fig. 4).
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Concentration (ug/ml)
Fig. 4. Scavenging activity of GP on
Superoxide dismutase.
GP were reacted with tris=HCl buffer (pH
8.5) 2.6 m¢ and 7.2 mM pyrogallol 0.2 ml

for 10 minutes at 25C and determined at
420 nm after stopping the reaction by adding
0.1 m¢ of 1IN HCL The results were
presented by the mean = S.E. of three

independent experiments.

1) DLN & HIANE o] nx|= g3k
DLN°11*14 ™
Z .23 (X106),

15 + 0.15 (><106) GP

Tl = 4.8 + 0.30 (X106)& YER}, o
Zaol Hvlgte] folAd = (++xp<0.001) A

a2HE e (Fig. 5).
18 1
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Normal Control CsA GP

DNCB -induced for 4 weeks

Fig. 5. Effect of GP extract on total cell
number of DLN in DNCB-induced dermatitis
model of NC/Nga mice. NC/Nga mice model
followed by the administration of GP (10.8 mg
/25 g/day) for 8 weeks. At the end of the
the mice DLN (X106) were

removed and total cell absolute number were

experiment,

measured by analyzed by flow cytometry.
The results were presented by the mean =+
S.E. Statistically significant value compared
with NC/Nga-normal mice group data by
t-test (+++p<0.001). Statistically significant
value compared with NC/Nga-control mice
group data by t-test (x+#xp<0.001).

4

2) CD3+ Al Frofl v A& 43
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DLNe A 9] CD3+ HUAHE 5 AAatolA 100
=216 + 14.4 (X104), RS 594 + 5.4 o = " (D19
)
(x104), CsA¥ 316 £ 1.1 (X104), GP FoJ o]
€ 29.1 £ 2.8 (X10H)=, Yeh} dhzxaol vlat 2 60
o] GP FoTollA o4 e (#xp<0.001) 4 = 50 1
#& e (Fig. 6). g
S
70 1 2 20 1 ek
£ £ B CD3+ “ 10 1
~ 60 1 0
~ 50 | Normal Control CsA GP
5 DNCB -induced for 4 weeks
Q40 1
E 30 | £y K Fig. 7. Effect of GP extract on absolute
g 20 4 cell number of DLN in DNCB-induced
§10 ] dermatitis model of NC/Nga mice. NC/Nga
< 04 mice model followed by the administration of
Normal Control CsA GP

DNCB -induced for 4 weeks

Fig. 6. Effect of GP extract on absolute
cell of DLN in DNCB-induced
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the administration of
GP (10.8 mg/25 g/day) for 8 weeks. At the
end of the experiment, the mice DLN (X104)
were removed and absolute cell

number

number

were measured by analyzed by flow

cytometry. The results were presented by
+

the mean S.E. Statistically significant
value compared with NC/Nga-normal mice
data by t-test  (+p<0.05).

Statistically significant value compared with

group

NC/Nga-control mice group data by t-test
(**p<0.01, ***p<0.001).
3) CD19+ A o] v x&= P&

DLNe| A 9] CD19+ Al E F= /g ol 4]
= 104 £ 3.1 (X104), iz 84.8 £ 4.0
(X104), CsAE 27.6 = 2.0 (X104), GP FoJ
oM+ 15.4 £ 0.1 (X104)=2 veRY, thxtol
H|gfo] 2] (=xp<0.001) #4& &AE
YeAct (Fig. 7).

L

o) =
AT

GP (10.8 mg/25 g/day) for 8 weeks. At the
end of the experiment, the mice DLN (X104)
were removed and absolute cell number
were measured by analyzed by flow
cytometry. The results were presented by

the mean £ S.E. Statistically significant
value compared with NC/Nga-normal mice
data by t-test (+++p<0.001).

Statistically significant value compared with

group

NC/Nga-control mice group data by t-test
(##%p<0.001).

4) CD4+ A ol v A= 4

DLNeA 9] CD4+ HUAHEZ 5 AAatolA
= 16.7 £ 5.7 (X104), HZa-& 47.0 + 4.8
(xX104), CsAE 24.4 + 0.4 (x104), GP §++
= 24.2 £ 3.5 (X104)E Yep, vzt v]8}
o frolAd (##xp<0.001) #r& &35 e}
wltt (Fig. 8).

0] =
DA
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Fig. 8. Effect of GP extract on absolute
cell number of DLN in DNCB-induced
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the administration of
GP (10.8 mg/25 g/day) for 8 weeks. At the
end of the experiment, the mice DLN (X104)
were removed and absolute cell number
were measured by analyzed by flow
cytometry. The results were presented by
the mean =+ S.E. Statistically significant
value compared with NC/Nga-normal mice
t-test  (++p<0.0D).
Statistically significant value compared with

group data by

NC/Nga-control mice group data by t-test
(##p<0.01, *#*p<0.001).

5) CD8+ AXE o HX= HJF

DLNOIA 2] CD8+ HUAIE & Aol
5.1 £ 3.6 (X104), W=+ 179 £ 2.1
(xX104), CsA¥E 8.5 + 0.6 (x104), GP Tl
= 7.5 £ 1.7 (X102 YehY, dizato] Hls)
o] 94 & (+xp<0.01) #H& &S e
A} (Fig. 9).

rir

25 1 m CD8+
€ 20 - +
=
5
a 15 1
g
(z; 10 *% ok
o
E
(=]
2 51
<

Normal Control CsA GP

DNCB -induced for 4 weeks

Fig. 9. Effect of GP extract on absolute
cell number of DLN in DNCB-induced
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the administration of
GP (10.8 mg/25 g/day) for 8 weeks. At the
end of the experiment, the mice DLN (X104)
were removed and absolute cell number
were measured by analyzed by flow
cytometry. The results were presented by
the mean =+ S.E. Statistically significant
value compared with NC/Nga-normal mice
t-test (+p<0.05).
Statistically significant value compared with

group data by

NC/Nga-control mice group data by t-test
(##p<0.01).

6) CD3+/CD69+ A%

DLNo| A ¢ CD3+/CD69+ AuiAl® & A
A 4.6 £ 0.1 (X104), FETS 14.0 £ 0.9
(X104), CsA¥ 7.2 £ 1.2 (X104), GP Fol#
JME 5.0 £ 2.4 (X104)& Yeh}, thzdol
Hjsle] foA e (++p<0.01) A &5 U
ERA Y (Fig. 10).

ol A e
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16 1 +++

B CD3+/CD69+

(x10%)

Double absolute No.in DLN

Normal Control CsA GP
DNCB -induced for 4 weeks

Fig. 10. Effect of GP extract on absolute
cell number of DLN in DNCB-induced
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the administration of
GP (10.8 mg/25 g/day) for 8 weeks. At the
end of the experiment, the mice DLN (X104)
were removed and absolute cell number
were measured by analyzed by flow
cytometry. The results were presented by
the mean = S.E. Statistically significant
value compared with NC/Nga-normal mice
t-test (+++p<0.001).

Statistically significant value compared with

group data Dby

NC/Nga-control mice group data by t-test
(##p<0.01).

7) CD4+/CD25+ A ol w3 g3k

DLNo| A ¢] CD4+/CD25+ HYAE &= A
AR 1.7 + 0.2 (X104), xS 50 + 0.5
(X104), CSAE 2.4 + 0.01 (x104), GP 9+
gME 2.1 £ 0.2 (X10H)& Yeh}, thxdol
Hjske] oA 9l (++¢p<0.001) #Z4& &FHE
YeI A Y (Fig. 11).

6 1 +++
Z  CD4+/CD25+
a} 5 4
g
S 4 4
Z -
0 &
R
o X - kK
12
2 2
2
E 1 1
°
[a]

0 4

Normal Control CsA GP

DNCB -induced for 4 weeks

Fig. 11. Effect of GP extract on absolute
cell number of DLN in DNCB-induced
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the administration of
GP (10.8 mg/25 g/day) for 8 weeks. At the
end of the experiment, the mice DLN (X104)
were removed and absolute cell number
were measured by analyzed by flow
cytometry. The results were presented by
the mean £ S.E. Statistically significant
value compared with NC/Nga-normal mice
t-test  (+++p<0.001).

Statistically significant value compared with

group data by

NC/Nga-control mice group data by t-test
(#%p<0.01, #**xp<0.001).

5. WA R Frei 1L-4, IFN-y A7
I

ol mA= JF

Anti-CD3/CD28% &4 3tg
IL-4 AAHFS AATo] 351.7 + 18.1 (pg/mb),
Z70] 1042.5 £ 15.5 (pg/ml), CsA®] 904.3
+ 2.7 (pg/ml), GP Fof<to] 848.1 + 16.3 (pg/
)=, izl wEke fod dE
(+++p<0.001) 24 &S JERAS) A, IFN-yA
Age Aakato] 170.9 £ 23.0 (pg/mb), W2
o] 326.1 + 8.9 (pg/ml), CsA°] 294.0 + 2.2
(pg/mb), GP Fol+to] 538.7 + 26.4 (pg/mb)=,
izl Hlste] §94 e (+x¢p<0.001) 5
7t2 avAel AxE Jehidn (Fig. 12).

] A S,
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1200 - Al whgo] ehn e AAdy svinkgola g
it levelin S o} o] Whg-o] AR AE = T AlERA AXE

T A shangelehn Fr,
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Fig. 12. Effects of GP on IL-4 and IFN-y
production in the culture supernatant of
anti-CD3/CD28-stimulated splenocytes.

Splenocytes were stimulated with
anti-CD3/CD28 antibodies for 2 days and the

levels of IL-4 and IFN-ywere in the culture

T

supernatant determined using commercially
available ELISA kit. The results were
presented by the mean * S.E. Statistically
significant value compared with
NC/Nga-normal mice group data by t-test
(+++p<0.001). Statistically significant value
compared with NC/Nga-control mice group
data by t-test (**p<0.01, #**p<0.001).
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