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The Effect of Angelica gigas Nakai Extract and Bacillus Polyfermenticus
KJS-2 on Atopic Dermatitis induced by DNCB in mice
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Objectives: The purpose of this study was to investigate the effects of Angelica gigas Nakai extract(AGNE) and
Bacillus polyfermenticus KJS-2 (BP2) on atopic dermatitis (AD) induced by 2, 4-dinitrochlorobenzene (DNCB) in
mice.

Methods: In the experiment, we divided mice into four groups: a control group, a DNCB group, an AGNE group,
and an AGNE+BP2 group. Then we examined the changes in scratching frequency, clinical aspects on dorsum skin,
immunoglobulin (IgE), cytokines (TNF-a, IL-6) and expression of COX-2.

Resutls: From the experiment, the scratching frequency was significantly dropped in AGNE group and AGNE+BP2
group. Clinical observations of dorsum skin, there were a severe keratotic lesion and drop of dead skin cell in DNCB
group, but symptoms of AD were decreased 39.6% in AGNE group and 49.6% in AGNE+BP2 group during 3 weeks.
IgE, TNF- e and IL-6 were decreased significantly in both AGNE and AGNE+BP2 group. Expression of COX-2 was
also decreased significantly in both groups.

Conclusions: In conclusion, these data suggest that AGNE can decrease symptoms of AD and BP2 makes AGNE
more effective. So AGNE can be useful herbal therapy for AD.

Key Words : Angelica gigas Nakai extract (AGNE); Bacillus polyfermenticus KJS—2 (BP2);
2 4—dinitrochlorobenzene (DNCB); Atopic dermatitis (AD)

N2 olal gl=dl, et FHEL 153%C04 17%2
Zr1ea gl FAlolth. o5 99 wAlel
olE3] I 5-<I(Atopic dermatitis, AD)> THI ¢ FATAE 49, 344 29l HHsky g9l 5 o
/8 Y5 Ao g FXIA v S4g 71 7HA QAARzEe] s Ago] et
5% 540 g, o] A3k Gfolr]el &3 ofEy] IR-PL T A = sk, W, /I
WA A A O 10-20% =] FHES 1 B2, Iheos, wEm 5o &3 1 5o i

+ Received : 18 July 2017 * Revised : 9 August 2017 + Accepted : 9 August 2017
- Correspondence to : SEM(Deok—Seon Ryu)
(31538) S ORAA] ARH 2XMEF2 22 AUMHZ|StaNo|ZatSHE 11145)
1 +82—-41-530-3093, Fax : +82—-41-530—-3085, E—mail : duckssun@naver.com

30 http://dx.doi.org/10.13048/jkm.17023



DNCBZ =¥l o}E3| Fj5dol| digh B9 FFE} Bacillus polyfermenticus KIS-29] &7 (249)

TR 1 e Y1S R AN )
oA vhAl ALY A0 P st
of Tael] WAEHE Ao wekiY, F4ke] Sol

wel WES @ F 7 el mE Aue 449

o}
% E¥i(Angelica gigas Nakai)i= fUER] $3}=
thaA x&e] B2 S Y, e Hyewst
a1, BRSSO, i, BRSe] =keol ™, iR, 2
P, TG sle 71 o2y gds HFAAT
= 237F Qo] Rigoly Fold Sl tigh BEA
2 AP, AR O 2 coumarinA 2] decursin,
decursinol angelate®} nodakenin, umbelliferon, 3
-sitosterol 5-°] LA Y, AA7EA] FH e T
gk Aol ofshi mw Bl e abdk g, g
T 2, s 9 FEA g9471 )l B
27 glort obdzkA G wnl ok 3%
Aol B APnnE e 5 g

T Aze) AN obEy] TRl B Fof
A e duarle wgAel e #4770
-80%0ll DT AT Sl el ow
olEd IRPS Kk M SRHESRC W
WheAElarh, BRI, BRI, A 2} oo
Aol gkt WAl gheo] glom Bl H
Bk Fol] zlo] M2 S Eo] 1HarE o] Bjofel A

F Al Asltol Z-gste] ke Astass Fuls)
aL ke vlERLS s slo R dEA ok
AMFE 2 macrolactin 3FES A=) o] 3

Fue aw wu, Fuelel s w3, P w3} 5

o

1e RER AN BYN FEBAGNE)H
BP2E Felstel BAF F ofEy] N FY)
o

Mdastel digk frofgh A7E AArlel Hatsh=
npoltk,
AT 3 e
1. M=
1) A2

2 Aol ALSe Ei(Angelica gigas Nakai)™
Rkl &9k o] BeR NEGAPTALRE
2NN Alde Fej= Fufste] ARSI
Bacillus polyfermenticus KJS-2 (BP2)& Eo}u| Al
oA ¢t ez F-hste] ARSI

fghtol e ® A (FHE, F)elA Tk

L FHAF TS clean cageell ©F
Aol ARSIt AFSA ] &
T 23802CR FAHNL, ST 55£10%% 3FA
o, WL 12471247 night-day cycle)2] &
e fAs o, AdEEE 1R (A
FA7E AR Co)dt & ER ARG
5 =

CREElpaae

~

e

=~

)

olo

>

oY
ok
il

feicc)

3) OIEL| mEH R} A=

Compound 48/80-> =742 H-9lo 2Y5S
3}al 2, 4-dinitrochlorobenzene (DNCB) & ©}E3]
YRGS fites FE 24 Sigma Chemical Co.
(St. Louis, MO, USA)°llA] FufaF3ict. & Ao
Al DNCB+= opAlE3} SElHe o] 312 &3
H &9 0.5% 1%= 345 ths AFEE AT

2. 44

http://dx.doi.org/10.13048/jkm.17023 31



(250) T3l ers| ] A38A A3E (2017 99Y)

DRNES] | Xﬂx

A Hel= Ao AlF s, 80°C AFAXE
7l —)F—EF%LE“] 10% olat7b H&=% Az &, 1
Z% 4 kgoll 95% TaFAANEE 20 LE 7ol
60°ColA 10A17F A 5 § FZE0S 85519
o FEAE AFAR o3 g F, oIl 60°C
oA #7557 (rotary  vacuum  evaporator,
KNF, Austraha)i FE e 85% ol HEE 7+
&5 ato] A2ollA 18417 o] WAJsItE 1
5, d9 BHAES 499 o3 & F, o
60°CellA FAAEH7IE FEFFE 40%0]817}

YR 7sEste] HE AT FEE(4ngelica

)

o e

gigas Nakai ethanol extract, AGNE) 355 g (yield
rate : 8.8%)% Ak AGNET “g=>04 Histd
A A8k Bacillus  polyfermenticus  KJS-2
BPY)E FAEE ol83te] AvE el RS
Fatste] #5 10CFUR AAste] A& A4
SHIEH,

2) AGNEQ| FHZ & &AM

237 BElo] & 4721 decursin, decursinol
angelates A| A 0.2 7310}, AGNE®] decursin
4 decursinol angelate®] ¥%-S HPLCE ©]-&3}]
EAsIT gk d7] ] oFdE 224 decursin
9 decursinol angelate®} 72 HEA 22 tAMHE
olof i thdA el ofF TS ol thgh A
o] Hi¥ il glo]'™ AGNE AlZol %= #=-3it 4
FHor FIEAS Ao

ol

Zd9(neutral sugar-fructose, galactose, glucose,
mannose)¥  ©}7] =% (amino sugar-galactosamine,
glucosamine) ¥ Al 85 EFA|FO 7 ALE3le] ©h

DLE BT ﬂo O}.Oﬂr/}

O =

99 A4 I 0] AREEE 9% aae
$713 SFBE Fold F AN o ol

AGNE(20 mg/kg), AGNE(20 mg/kg)+BP2(107CFU)
2 PBSOl|l =91 & AFFA ko gzad=

32 http://dx.doi.org/10.13048/jkm.17023

PBSE 7477 stqleh A7 302 § A3 =
A7} U3 39| cageR %A 307 H-S5AA
F9Y. L %, compound 48/80(50 ugkg)S I35}
FARF AL, FARSE 2] SREE sdgk 379 A
23 cagedlA 108 THE 30837E scratching

frequency S 7HE7]| S o] &3] A=Akt

S faek 3 33 =<k 0.5% DNCB €9 150 uL
5

54 ARG FEs

L
o
=
bt
|
_O|L
2
Jﬁi

3}7] Aol PBS
stk A3 compound 48/80% FoIgk iz
o] AGNE(20 mg/kg)S 74153 49

AGNE(20 mg/kg)+BP2(10’CFU)E 73
o & Rl om, AGNE, AGNE
+BP2 A3 & 7} compound 48/80 Fo] 14]7FA o]
AGNE % AGNE+BP2Z ﬁ?ﬂﬂ SFoith g
DNCBE E=¥3}# &3l PBSTHS- 3 A
DNCBE L Z, djzx&atol AGNE(ZO mg
kg)E AT A, &l AGNE(20 mg
/kg) +BP2(10’CFU)E 41543 Ao F
21om, AGNE, AGNE+BP2 A&& 257k wjd
UG ARt ARl E AAESIT

>
feici)

6

~

Dermatitis Severity &7}
% Al F okEdY Tyeddd dugox
Je5E dAka SelgriHor ASrtE A4
it olEd Hid FEE AEE vhet g
the Scoring Atopic Dermatitis (SCORAD) A] 30|
<A ste] 543 tH(Table 1).

o
]

>
32 o
i

1

7) 23 U HE2ZEE Y AIEFIR 5 =F
] | BALB/c V}$-22 COE A



DNCBE %%l obev] viqle] igh 9] =

Table 1. Intensity Criteria of SCORAD Index

Symptoms Score
Erythema
Edema / Papulation 0: Nqne
Oozing / Crusting 1:Mild
o 2 : Moderate
Excoriation 3 - Severe
Lichenification (Maximum : 18)
Dryness
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Table 2. Contents of Decursin, Decursinol Angelate, and Polysaccharides from AGNE

% Decursin Decursinol angelate Polysaccharides
AGNE 34.11 14.98 46.72

Table 3. Contents of a Simple Sugar and Amino Sugar from AGNE

ng/g Glucose Galactose Mannose Fructose Glucosamine Galatosamine

AGNE 2475.0 533 533 2.7 11.3 8.8

(a)

200

decursin decursinol a

B)

decursin

decursinol angelate | * = = =

’ﬂf L

z 4 o i ©

Fig. 1. Representative high—performance liquid chromatography profile (A) Decursin and decursinol angelate of standard
materials (B) AGNE sample,
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Fig. 2. The effect of AGNE and AGNE+BP2 on scratching
behavior induced by compound 48/80 in ICR mice,
AGNE(20 mg/kg), AGNE(20 mg/kg)+BP2(10” CFU)
administered orally on the scratching behavior induced
by compound 48/80 (50 ug/mouse, s.c.) in mice,
AGNE and AGNE+BP2 significantly inhibited the
compound 48/80—-induced scratching behavior than
DNCB group, Each datum represents the means *+
S.EM., of three independent experiments, (*£{0.05 vs,
normal group, #0£0,05 vs, compound 48/80—treated
group).
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Fig. 3. The effect of AGNE and AGNE+BP2 on the DNCB—-induced atopic dermatitis, The BALB/c mice (n=6) were sensitized
with 150 x L of 0.5% DNCB in acetone-olive 0il(3:1) or vehicle applied to the dorsal skin twice each week for a total
period of 3 weeks, After 2 weeks, AGNE(20 mg/kg) and AGNE(20 mg/kg)+BP2(10’ CFU) was orally administered 1
week prior to the end of the experiment, (A) Comparison of skin manifestation in all groups for 3weeks (B) SCORAD
index of all groups in Oweek and 2 weeks, (*1{0.05 vs, normal group, #0{0.05 vs, compound 48/80—treated group).
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9. 4. The effect of AGNE and AGNE+BP2 on the DNCB
—induced IgE level in serum from mice, Blood
samples were collected and then the levels of
serum IgE in the indicated groups were measured
using ELISA method, AGNE and AGNE+BP2
significantly inhibited the DNCB—induced IgE level
in serum, Each datum represents the means £
S.EM. of three independent experiments(’ (0,05
vs, normal group, *£X0.05 vs, DNCB-treated group,
$0.05 vs, DNCB+AGNE 20 mg/kg-treated group).
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Fig. 5. The effect of AGNE and AGNE+BP2 on the DNCB—induced (A) TNF-e¢ and (B) IL—6 levels in serum from mice, Blood
samples were collected and then the levels of serum TNF—a¢ and IL—6 in the indicated groups were measured using
ELISA method, AGNE+BP2 significantly inhibited the DNCB—induced TNF—a and IL-6 level in serum, Each datum
represents the means = S.EM. of three independent experiments ({0.05 vs. normal group, *0X0.05 vs.

DNCB—treated group).
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Fig. 6. The effect of AGNE and AGNE+BP2 on the DNCB
—induced COX-2 levels in tissue from mice, Tissue
samples were collected and then the levels of
tissue COX—2 protein in the indicated groups were
measured using Western blotting method, AGNE+BP2
significantly inhibited the DNCB—induced COX-2
level in tissue, Each datum represents the means
+ S.EM. of three independent experiments ({0.05
vs, normal group, ¥£{0.05 vs, DNCB-treated group).
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HIER 7 ks AAdE, diAMHE R macrolactin
A (MA), 7-O-malonyl macrolactin A (MMA), 52
marcrolactin 3}3HES Arkste], o]& Fgb dnjo]
22, et 29 55 YeEhlE ZloE 4yA gt
0 AAR o] i S A 2ol gle] o
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53} Bacillus polyfermenticus KIS-29] &3 (257)
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(Fig. 3A). ©]2 SCORAD index 7|50 9|3+ 4%
7 el A DNCBTH(0F2F: 9+0.548, 252} 10£1.069)
ol Hl&] AGNE(0F2}): 9+0.775, 252} 5.429+0.649)
2 AGNE+BP2(052F: 8.8+0.735, 274} 4.429+0.782)
oA ZH2F 355k 39.69F 49.6%0142] A &
de ATE 7+ USATHFig. 3B).
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53] 95 WS doy]al AEAT)= IgE AR 9
A ZHaolA BP29} ‘%&Er Z 39S W 9 a7
A Aog YEyon® olEvv iy X Fo 3
e o] 8d F AS AoRE ARk o= V)
Zo] "YEtH g VA RPEoIH, B AR
of W 24 284S 5o FUdeA adrt A4y
o, & FAHQ FEA 9] 714 i ks
A 37t 5o ehdAdel et At U es I
st AFREE T8y WY Alo] E71e] ATl
A= AGNE T o] 7} AGNE+BP2 ¥ -&-5Fof
ko] AR froldo] glonw F3o] WA
ARE F7hela APFEe] =g vt st
A&A AF7F dod oz AlgHrt

1. AGNE9] decursin 2 decursinol angelate®] &
= 7 34.11%, 14.98%% 3L, FTHIA & o
2 46.72%°]H, 1 2] YFFZA glucose AdE-
o] 2,475 ng/gl® 71 ol FHrEo] Ao,
galactose$} mannose”} 27} 53.5 pg/g, fructose
2.7 ng/g, o= 2 24 glucosamine 11.3 pg/g,
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