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Abstract

Objectives : Adenophorae Radix(AR) is the dried root of Adenphora triphylla var. japonica HARA. AR has the
efficacy of clarifying lung, emitting pus, expelling wind, stopping pruitus and so on. Recently, various studies are
being done about anti-oxidative, immunomodulatory and anti-inflammatory effects of AR. So, we expected AR has
an availability that can improve symptoms of atopic dermatitis(AD).

Methods : In this study, we measured body weight, weight of ear, thickness of ear skin and dorsum skin,
symptom score, reproduction rate of splenocytes in vivo and in vitro of mouse with AD induced by DNCB. We
experimented with five groups of 9 mice, such as normal group, control group, AR spread(ARS) group, AR
feeding(ARF) group, AR spread&feeding(ARSF) group.

Results : Control group of body weight significantly reduced and APSF group significantly increased in the first
and second week. In weight of ear and thickness of ear skin and dorsum skin, control group significantly
increased and ARSF group significantly decreased. In macrophotography viewpoint of dorsal skin, ARS group, ARF
group and ARSF group decreased severe pigmented skin lesion, erythema and desquamation as compared with
control group. Especially ARSF group showed significant drop. ARS group, ARF group and ARSF group compared
to control group were improved in histopathology observation, In vitro and in vivo, treatment group of AR
increased proliferation rate of splenocytes, specially in vitro significantly.
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Conclusions : This experiment indicates Adenophorae Radix extracts is effective on AD induced by DNCB in

mice,

Key words : Adenophorae Radix(AR); 2,4-dinitrochlorobenzene(DNCB); Atopic Dermatitis(AD)
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OFEEX Y Folof w2 AD| HF/RE 33t W
3t Aes #Fsp] sl e vzl H AT
A, 4 8 AFY 5 F91E Digital camera
(Samsung WB 1000, Korea)2 &35}9itt, ©]E 7]
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Table 1. The Symptom Score

Grade Skin conditions

0  Normal
Light skin pigmentation

Severe skin pigmentation, erythema

1

2

3 Erythema and desquamation

4 Erythema, desquamation and bloodstain
5

Severe erythema, desquamation and bloodstain

9) zA3ty P

Alg Fog dhast AF 15 Hematoxylin &
Eosin(H&E) H4& Alsfsto] 223k #25 A3
aFoict. AFENE ozl 5 54 gF 24 10%
Faddol| 1At § vlepdel| Eofjslar, wAlEd
7)(Sakura, Japan}E ©l-85to] 4 FAE uHHste]
Eefolmo| ARG el g9t FH
(cleansing) A& AA 52+ Eof HAXNA et
A AAG & 27 HAHE Hematoxylin(SIGMA,
USA)# Eosin(SIGMA, USA)22 JAsi9t) 39




3R 9] 591 ARo] DNCBZ il A4te] olies] sl vl o

g PRe s2e FRE 5w AR FAlRE T, o HE Z} welldl] F7¥slar xBgAatelold 24 A
Al g5 9 B3PS A 5 Y(mounting) 3o 7 Hjoket & 7F well?] $°3=Z Microplate ReaderZ
Hu|(x 100y 53 25 450nmollx] A8t

10) HIAAZ A8 u|AE= AT 3. E7 ®a|

@ in vitro Y

Wysocki™ & Mizel 5 o] B o] oalo] A4}
A0 v AlEE Eejslal, Eeld g AlE B
ol-9- RPMI(Rapid Prototyping & Manufacturing
Institute) 1G40MHA]Z  3]X5}aL 96well plate]
L0xX10° cells/nl FE2 HES v vl ATl
LPS(Lipopolysaccharide) 5ug/ml # ARS &%

A Z239 SigmaPlot 11 AF3te] Hlo[HE
S Azlslar, 484 tlofEl= one-way ANOVA
718& 843190}, P-valueZ} 0,051k 73-9-ofgk
folgh Ao AREeD), AERHE: Tukey D]

& At

o M. 2 =t
(0.0625, 0,125, 0,25, 0.5, 1.0 ng/n))Z 7|3+ & Z}
S7CS] €O, MBI 26 AR HIRRICE T O | e o o
Ez-cytox 154Z Z} wellol] 7181 xF3Aef oA 2
ARE Az wjket o 7 owelld] SEEE 4770 7Y B AF wslE 43]d 24 #F
Microplate Reader= 450mmol|A] ZA5}9ic}, shoict, tizS At AlFoe] Sk %S
@ in vivo A3 Ueigich, dize] AFe 7 F 15749 257A)
Hs} o] AFEL BE3 T Ast ohe, e ATl HIEl oA sl A ARER Al
T8 A 25 AXE AARE AR AFY] WIS in A FEAE B8 TR ARSF o] AlF

viero T S AZH 7 MAAE Rgale ol ozl Wl feldp.0n M STl

RPMI 16408142 338kl 96 well plated] (Table 2, Fig. 1).
1.0x10°cells/nl $%& LPSE F7I3laL Ez-cytox 15

Table 2. The Changes of Body Weight in AD Induced Mice

Initial Waxing 1 Week 2 Week
Normal 2521 + 050 2499 + 034 2696 + 034 2708 + 034
Control 2579 £ 0.49 2480 + 053 2531 + 051° 2461 + 0507
ARS 2556 £ 036 2534 £ 028 2630 £ 0.26 2595 + 031
ARF 2543 + 041 2503 + 038 2526 + 031 2528 + 021
ARSF 2588 + 0.30 2560 + 031 26.00 £ 038 2665 + 048"

Normal : naive group in normal mice, Control : only Atopic Dermatitis(AD) group in AD induced mice, ARS : Adenophorae Radix
(AR) spread group in AD induced mice, ARF : AR administered group in AD induced mice, ARSF : AD spread and administered
group in AD induced mice. Values are represented as mean®SD.

*: Statistically significance compared with Normal group(* ; p€0.05, ™ ; p<0.001).

"¢ Statistically significance compared with Control group(™ ; p<0.01).
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Fig. 1. Effects of Adgenophorae Radix extracts on the
changes of body weight in AD induced mice

Normal : naive group in normal mice, Control : only Atopic
Dermatitis(AD) group in AD induced mice, ARS : Adenophorae
Radix(AR) spread group in AD induced mice, ARF : AR
administered group in AD induced mice, ARSF : AD spread and
administered group in AD induced mice, All groups data were
expressed as mean®SD of 9 experiments.
© Statistically significance compared with Normal group(*
p<0.05, ™ 5 p0.001).
"¢ Statistically significance compared with Control group(” ;
p<0.01).
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Table 3. The Changes of Ear Weight in AD Induced Mice

Ear weight (g)

Normal 0.0063 + 0.00012
Control 0.0153 % 0.00018"
ARS 0.0129 + 0.00018
ARF 0.0134 = 0.00067
ARSF 0.0121 + 0.00034

Normal : naive group in normal mice, Control : only Atopic

Dermatitis(AD) group in AD induced mice, ARS : Adenophorae

Radix(AR) spread group in AD induced mice, ARF : AR

administered group in AD induced mice, ARSF : AD spread and

administered group in AD induced mice. Values are represented

as mean®SD of 9 experiments.

* ¢ Statistically significance compared with Normal group(”
p(0.05).

"¢ Statistically significance compared with Control group( ;
p<0.03).
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Fig. 2. Effects of Adenophorae Radix extracts on the
changes of ear weight in AD induced mice

Normal : naive group in normal mice, Control : only Atopic
Dermatitis(AD) group in AD induced mice, ARS : Adenophorae
Radix(AR) spread group in AD induced mice, ARF : AR
administered group in AD induced mice, ARSF : AD spread and
administered group in AD induced mice. All groups data were
expressed as mean=SD of 9 experiments,

* Statistically significance compared with Normal group(® ;
p<0.05).

" Statistically significance compared with Control group( ;
p<0.05).
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Ear thickness (mm)
Thickness of dorsum skin (mm)

Normal Cantrel ARS ARF ARSF

Cantro RS ARF ARSF

Group Group

Fig. 3. Effects of Adenophorae Radix extracts on the changes of ear thickness(A) and thickness of dorsum skin(B) in

AD induced mice

Normal : naive group in normal mice, Control : only Atopic Dermatitis(AD) group in AD induced mice, ARS : Adenophorae Radix(AR)
spread group in AD induced mice, ARF : AR administered group in AD induced mice, ARSF : AD spread and administered group in
AD induced mice, All groups data were expressed as mean+SD of 9 experiments,

¢ Statistically significance compared with Normal group(* ; p<0.05).

"¢ Statistically significance compared with Control group( ; p{0.05).

Table 4. The Changes of Ear Thickness and Thickness of Dorsum Skin in AD Induced Mice

Ear thickness (mm) Back thickness (mm)
Normal 0.2113 + 0.004 0.698 + 0.04
Control 04888 + 0017 * 1413 £ 007 *
ARS 03775 + 0007 1125 + 0,02
ARF 04100 + 0015 115 + 0.03
ARSF 03614 + 0,009 ° 0963 + 013

Normal : naive group in normal mice, Control : only Atopic Dermatitis(AD) group in AD induced mice, ARS : Adenophorae Radix
(AR) spread group in AD induced mice, ARF : AR administered group in AD induced mice, ARSF : AD spread and administered
group in AD induced mice. Values are represented as mean®SD of 9 experiments.

"¢ Statistically significance compared with Normal group(* ; p<0.05).

"¢ Statistically significance compared with Control group( ; p{0.05).
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Table 5. Effects of AR on Symptom Score in AD Induced

Mice
Symptom score (point)
Normal 0.00 = 0.00
Control 425 + 027 °
ARS 325 £ 017
ARF 350 £ 0.19
ARSF 225 £ 027°

Normal : naive group in normal mice, Control : only Atopic

Dermatitis(AD) group in AD induced mice, ARS : Adenophorae

Radix(AR) spread group in AD induced mice, ARF : AR

administered group in AD induced mice, ARSF : AD spread and

administered group in AD induced mice. Values are represented

as mean®SD of 9 experiments,

* . Statistically significance compared with Normal group(*
p(0.05).

"¢ Statistically significance compared with Control group( ;
p(0.05).

Fig. 4. Appearance before sacrifice
in the Normal

Clinical aspect of dorsum skin in  Clinical aspect

digital camera at the end of the day.

A A
Fig. 8. Appearance before sacrifice
in ARSF
Clinical aspect of dorsum skin in ARSF

group were observed using  digital
camera at the end of the day.

Fig. 7. Appearance before sacrifice
in ARF

Clinical aspect of dorsum skin in ARF

group were observed using  digital

camera at the end of the day.
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Fig. 5. Appearance before sacrifice
in the Control

of dorsum skin in
Normal group were observed using  control group were observed using
digital camera at the end of the day.
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Table 6, Hfects of AR on Proliferaton Rates of
Solenocytes in vitro

Proliferation rates (%)

[ - -
P

Symptom score (point)

ET T I R T T

Normal Gantral aAS ARF ARSF

Group

Fig. 9. Effects of Adenophorae Radix extracts on the

symptom score in AD induced mice
Normal : naive group in normal mice, Control : only Atopic
Dermatitis(AD) group in AD induced mice, ARS : Adenophorae
Radix(AR) spread group in AD induced mice, ARF : AR
administered group in AD induced mice, ARSF : AD spread and
administered group in AD induced mice. All groups data were
expressed as mean®SD of 9 experiments.
* @ Statistically significance compared with Normal group(® ;
p(0.05).
"¢ Statistically significance compared with Control group( ;
p(0.05).

Con(-) 610 £ 23
Con(+) 1000 £ 63
0.0625 mg/ml 1102 £ 92
0.125 ng/nl 1127 + 112
0.25 mg/ml 1145 £ 99
0.5 ng/nl 1253 £ 92
1 ng/ml 1367 + 37"

Values are represented as mean®SD,
"+ Statistically significance compared with Control(+) (" ; p<0.05).

st B

Fig. 10. Effects of Adenophorae Radlx extracts histopathological ooservation of dorsum skin in AD induced mice

i

Dorsum skin was stained with hematoxylin and eosin and observed light microscope (x100). A(Normal) : naive group in normal mice,
B(Control) : only Atopic Dermatitis(AD) group in AD induced mice, C(ARS) : Adenophorae Radix(AR) spread group in AD induced mice,
D(ARF) : AR administered group in AD induced mice, E(ARSF) : AD spread and administered group in AD induced mice,
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160.0
140.0
120.0
100.0
80.0
60.0

40.0

Proliferation rates (%)

20.0

0.0

Cont(-) Cont(+) 0.0625 0.125 0.25 0.5 1
(mg/ml)

Fig. 11. Efects of Adengphorae Radix exiracts on
proliferation rates of splenocyte in viro

Proliferation rates of splenocyte were measured using moditied
MIT method described in materials and methods, Values are
represented as mean=SD.

"¢ Statistically significance compared with Control(+) (" ; p<0.05).

7. in vivo’8H| LH) HolM HIZMEL SAS0] 0fx|

L o5k
= o3

4770 APE wiRl &
HAAEES Befslal LPSE ST & S45S
st SRS dE=Te] FAES 1000
10.0%2 B9k o] ARt FE2AE Folgh 43
T FHEE txar F71eteirt (Table 7, Fig.
12),

Ao AE el

Table 7. Effects of AR on Proliferation Retes of
Splenocytes in vivo

Proliferation rates (%)

Control 100.0 £ 10.0
ARS 1117 £ 89
ARF 1120 £ 74
ARSF 1288 * 95

Control : Only Atopic Dermatitis(AD) group in AD induced mice,
ARS : Adenophorae Radix(AR) spread group in AD induced
mice, ARF : AR administered group in AD induced mice, ARSF :
AD spread and administered group in AD induced mice, Values
are represented as mean=SD.
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Proliferation rates (%)

Cantral ARS ARF ARSF

Group

Fig. 12, Effects of Adenoohorae  Radix extracts on
proliferation rates of splenocyte in AD indiced
mice

Control : Only Atopic Dermatitis(AD) group in AD induced mice,

ARS : Adenophorae Radix(AR) spread group in AD induced

mice, ARF : AR administered group in AD induced mice, ARSF :

AD spread and administered group in AD induced mice.

Proliferation rates of splenocyte were measured using modified

MIT method described in materials and methods, All groups
data were expressed as mean+SD of 9 experiments,
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