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The Effect of Mixed Aroma Oil with Chamomile, Lavender and Sandalwood on
Atopic Dermatitis in NC/Nga Mice
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Abstract

The effects of aroma mixed oil with Chamomile, Lavender and Sandalwood on atopic dermatitis in NC/Nga mice
were examined. The NC/Nga mice were divided into BMAC group, FK 506 Oinment (Tacrolimus Hydrate) group,
and CLS group to get curative power of CLS. The amount of total IgE and IgG1 was measured and the severity
of atopic dermatitis was assessed by the scoring procedure in NC/Nga mice. Topically applied CLS significantly
suppressed the level of serum IgE and IgGl in NC/Nga mice and FK506, used as reference drugs for atopic
dermatitis, also exhibited suppressive effects against level of IgE and IgG1. The level of IgE was lower in the CLS
group than in the FK506 group while the serum IgGl1 level in the FK506 group was lower than in the CLS group.
The treatment with FK506 and CLS reduced the skin inflammation index, especially the severity degree of atopic
dermatitis in the skin lesioned NC/Nga mice by naked eyes was improved by treatment of FK506 and CLS. The
results suggest that treatment of CLS in NC/Nga mice with atopic dermatitis have an beneficial therapeutic effects

on reducing the level of IgE and IgGl and accelerating repair of skin lesion.
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Predsone, Dexamethasone, A=A A1 Cyclosporin
A, Tacrolimus, Sirolimus, ™% A #] 2] Pimecrolimus
55 AH8-3th(Hanifin, 1982). 12y} o]& s WHE
= AEHFE 2RE Yeily Sz 4
o] QAVGEN 7t Eebd A4+ olEy Rl A
3 e E 548 7FAAL SIthElias & Schmuth,

AT S 3
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2009). 53] A7|17F Z~HE
7 15EAY 44AA 59 o2l 7HA FEEo
73, 2| Zo|E7F XFHE Y A &2 WA
A2l PimecrolimusE AFE-SlE#tE I Ho] w8k 7}
¥, A=, 7534 9%, 255, dAs) 5o] A7+
HAHo| ofstE = 1 9 th(Smuith, 2000). @z}
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ek olEnE E3be vl AR HAA
A 7R X5 @37} Yl H I (Drummond
et al., 2013; Kang et al., 2012)3}22 1t} oA
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do7)= NC/Nga EH’— =
o] o3 Y oA aFH=
WAl I A = IgE(Immunoglobulin E)

9} IgGl(Immunoglobulin G1)¢] AAZ7} A EE )

iSRG, 98 AARE AP KA
HAFE BRI omrh EFOA UBH f8

oX

& sebsgiet.

AP T== 679 43 SPF NC/Nga wh9-2
1272l 2 AZFo] 15-20g°]%1 3, Charles River Japan
(Yokohama, Japan)Atoll Al 25 539kth AJF] o] ARS8+
S 25X 2242C, F% 55 + 15%, 2HS £ 150~
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2 A AMESE ot 2wt gAlE LU A TR
w}d (German Chamomile, Matricaria recutita), €Tl
(Lavender, Lavendulaangustifolza), ANH9-E(Sandalwood,
San talum album)E & & BKJojoba)oll Z}7} 1:1:12 &
FeFAaL(olsk CLSEF e, §h= otz vl eta] ¢ 3] 7}
93 La SelectionAF2] essential oil< AH&-3}3A T

2.3. Biostir Mite Antigen Cream

B A 3ol A3 Biostir Mite Antigen Cream(©] 3}
BMACE} A3h-2 X =] 8121 Dermatophagoides farinae

crude extract (BMAC antigen, lyophilized)E ¢ &2 3}
of AxzE A AR
2.4. Tacrolimus Hydrate

oty ¥R ABARZ AREHAL e WY
A A ¢l Tacrolimus Hydrate(©] 3} FK506131r AthH+=

FERY 0.1-1%5 E¥at3h
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3.1, IFY REXE

JRge WA A8 AR Aels e

el s

@ 10—7,‘—%‘ NC/Nga 7914 capillary ¥& ©]-8-3}¢
100u & EHS iﬁgé}wq’-

@ P29 SELAE AR S F 105 - 1357HK

20l 0|X|= 7t=0tY 2HHiD), MEFPE =5 =29| XRalt 29

BMACE 159 23] 53 & HFiol A=27
E3}H T
@ 1355E FK506 0.3%=

= 4
0.025%E F 73 4F7 =E3J0. 183

A) &

= =

157 7HAo 2 AFH/E AAS g5 9E
NP3 5 F919 JFHE DA 10% 22
e o ol Bstsith

3.2. IgE, IgG1 &4

NC/Nga vF$-2=9] ol A 125, 145, 1650 o
ZHE IgE, 1gGl F% 5742 enzyme-linked immuno-
sorbent assay = 1% 9™, ELISA reader 450moll A &

=g Zgstanh

WA T H7he olEy I
HOZ FE AHE-E+= Matsuda(1997)

o
BMACES SEste] sgfo] $23) fus3 vt

't oR

B AR THA HEE o] &3, ol W
3t 9l 0%, 2% 057, 2% 2 Tk 15,
g4 9 7h] 153, FE 2d, et 3 Al E
254, B3t 315 T3tk
3.4. SAXL
B ATERY dojx Ade HaH xEAUAE
T35, ANOVA testE 3tRoH AT ASo=
BMAC 3 FK506*, BMAC## CLS#32] fro]A4

AZ=L Student's t-testE A A AT

4. 2= H 0

2 70 AHE NONga PH-2E Elojid F of
He WRE Auk AKBANA £2H] Hebil 5
W 10FHE AlgelA e okE] WRAs fAE



Bol WAHA Hrh 1453 og HH, % A2,
749 2 AMe] BARE FEEA ohEs 9RY F
ERde ASHT Ik St AR
ol$e] 73o] BMACE E¥ste] olEs] 73]
2 FuUAA FFFA,

9549 F2AZIth(Shakid, 2000)3L ol WA
O 2 IgE¥e] F7hstd otEd IRYol fEH:e
A97F B7) &l [gEYS olEy] ¥Hd FEH e
£ ddstes 7ol Ay gvh g ER 7 AT
A ol IFP HAEE L7 EE 53

stgom SAHAAE <Fig 1> Z2Th & ATolA

AQe) I bW AAE A R A

TS
Normal£o]&t &3, BMACYHS 3o uHlE AS
BMAC°] 2} 31, BMACE 3 3o ut23 71 9|9
FK506S =] 3 23S FKS506%0]2 A3t) =
3l 1 3o BMACE HIEI CLSE AHA|d Ad+S

CLS<o]2} g}

<Fig. 1>014] B npe} 2ol 1275 o] AF ol X+
Normal=oll 4] IgB<] <ol 85.1 x 10g/ml, BMAC<
89.8 x 10g/ml, FK5067*2 80.3 x 10g/ml, CLS<-o 4]

350 = —— Nommal NC/Nga
—— BMAC-Control NC/Nga
300 < e BMAC-0.3% FK506
—~ == BMAC-CLS ointment
E
&
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£ 200 =
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T 150 <
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0

T 76.9 x 10g/mle| ATt 14577 o] F oA IgES] o]
Normali& 176.1 x 10g/ml, BMACT-& 248.2 x 10g/ml,
FK5067-& 250.7 x 10g/ml, CLSoll A& 233.9 x 10g/ml
2 Yeiutth 165739 FolA 1gBS] %2 Normal*
£ 242.6 x 10g/ml, BMAC+-2 324.1 x 10g/ml, FK506
T2 296.5 x 10g/ml, CLSolA= 225.6 x 10g/mlZ
LFERRL T
o|ZFE BMACE
14F7HA = IgE &l BE oA AAHew F
7hatd ek 145914 & IgE <2 Normalol A 7+
AR, 167HAA 9 IgE & TAE B FKS506E
S W BMACTET= IgEel o] Aoy
¥ Fof] vt2A] 942 NormalE.the IgE<]
Yt} o] FK506ol= 105 o] F-of X=7]
E7] Wil vebd Aspeta Ay zkgic
3= BMACT3 FK5067-S Blwdle] X
Aol IgES] = S 7FstAA v FK506°1 ©
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Fig. 1. Effects of CLS on the levels of IgE in BMAC-induced dermatitis model of NC/Nga mice.
The animals were administrated with normal, control, FK506 (0.3%), CLS ointment for 4 weeks.
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O|ZHE SUOoE E uj= FK506°] otEH
FaS O 87 ASE BHdoy IgEde] 7
A8 FE CLSo] H & Ao &E AlgHrh o Z#
+ CLS®| =x7} olEy IR A X5 W
ol ek shte] 7S AAIG T AT

4.2, IgG1 M

A 1gG1S BAIE7) IL-49] wH2o) 23]
Hol Ige7t #HlEH FAlell IgG19] 0]
HF2E o, [gEet 27T F U= KA
3t SAZ 1gGle] %2 IgEQ] oFoll JES n
<Fig. 2> 16732 NC/Nga A7 g7 1gGl1 5
S Uehd Zolth 1gG12) %o] Normali2 1531 wg/ml,
BMAC-2 2768.5 wg/ml, FK5067-2 840.0 ug/ml, CLS
TAAE 1969.5 wg/mlE UERETE o] 25 FK506*
o] BMAC<°l ]l 1gGl o] dA A At
Atk (p<0.001). F=3 CLSTE BMACTol H]|&ld
oA JA ZaEASY (p<0.01). FK5067H o=
CLS+ & ZAAE7T A Q) 53] Normal #+H TS
IgG19] o] Wokrh

X OIN
A ﬁ Mo
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N

migGl level plasma

* Kk
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3500 =
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Fig. 2. Effect of CLS ointment on the levels of IgG1 in the serum
of BMAC-induced NC/Nga mice. The levels of IgG1 were
determined using a commercially available ELISA kit. Statistically
significant value compared with NC/Nga mice group data by
student's t-test (** p < 0.01), (*** p < 0,001)

o]—L— Singh(1999)¢] o}E3 T|FHL] 7= A2
3y THIZAA IL-47F =& T2 A 3t
o, 1gGl F= #aolE FKS506°] CLSE T ¢ &3}

Aozl & 4 9

B: 12 weeks

C: 14 weeks

D: 16 weeks

Fig. 3. Comparison of skin manifestation in NC/Nga mice
between control and experimental group

A-Normal; before the treatment of BMAC, B-Control; BMAC-
induced for 3 weeks

C-FK506; BMAC-induced for 4 weeks with ointment of FK506
(0.3%), D-CLS: BMAC- induced for 4 weeks with ointment of
CLS

<Fig. 3> BMACES EX3lo] olEy] uEdS
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AE 10779 NC/Nga 729 5 & 713ZsHA
A Eate] obr#l AXE 3HA] e¥3kem, BE BMAC
O % A RFE NC/Nga A5l BMACE 10-1357H4]
3F7 =23 5 ARIO R 13538 npeaE olEy]
o] fratEe] 7hu7t 4% HARA L 95 A5
o] Uehtr] AlZHghe <1 & & SUSdth C+ FK506
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HALS B F Ak <Table 1> FK5067 CLSZ
zu J

/\—]U17]___L]J_?_ _;—_,L_

l é}ﬂa’it‘r JEM 165114 FK506+--
ololl Aol AT A adE #F & 5 UL, CLS

2o APAES FUG Fule] HAHAC

Table 1. Skin features of NC/Nga mice by FK506 and CLS
treatment

Weeks

12 weeks 14 weeks 16 weeks
Ointment

FK506

B

4.4 LT AMZ]|

5 ¥4 BMAC#9lE= BMACE 1053 2] NC/Nga
npe-2o) 3537 EX38t3, FK506-% CLSToll=
BMACE =x3% % 25%H¥ FK5063} CLSE 12F

2] NC/Nga AF ol 4577+ L2383tk CLS =X &
A2 12F5E 165778 A vk 72 e 7=
sho] | H A st [ Tk

-1>
]
i oﬁ

o2
b

]_
25t} 9 At ZA3% Ax= <Fig. 49
72t} 1259 BMAC2 1.4, FK50672 1.6, CLS
e 172 YEGL, 14504 E BMACTES 2.7,
FK5067> 2.6, CLSTOA& 2,62 % UERRTE &
3 165014 BMACTS 2.9, FK50672 0.8, CLST
ANME 092 Yelsth BMACES] % IR F=
BMACE L=x3 $ A& Z7H=E 03, FKS5067-3
CLS¢] 7-% BMACwo| Hlgte] I7 FA 47}
ol Al A8 TH(p<0.001).

3.5

2.5

1.5

SKLL CLULCEL SCULE

0.5 —e—BMAC~-control
—8—BMAC—-FK506 0.3% ointment
=—#—BMAC—CLS ointment

n

Fig. 4. Clinical skin features and severity of atopy dermatitis skin
lesions-induced in NC/Nga mice by BMAC extract stimulation
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A= & F 9191@. o] FK5063 CLS =X
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BMAC# %9 8] & &1—?%01 7P Bel b
506%% CLS<*
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A=

2

N

B BMACE L X3}o] [330] Z4to] 714 FEg
A7) ‘%E}‘Jr% A1 A 15700 F2 A7kl FK506
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1 A4S e TR ©l& Sugimoto 5(2006)°l
St olEd TN oA LgYTS FE T
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O|ZNE A Ko E AAYS wio} AR
Aol A= A YA EATE =, ofEY IHgo]
il NC/Nga AF9] 5o FK506% CLSE A&

= AA F 277 %*JO] o 43 Aoy 4

o

T AT AF 7= CLS—EEE‘r FK506iLOl O}E
9 FRHe] QA2 NHEAVL B Avke S g1l
& F ATk AR CLSTlA e FolHd A
Bde olERE AVIH o E AREA] T Z L W
2174 Agholl A5 347} ATH= Im(2003)9] ATE
12 & 9 CLSE A71HR ARk F7H4 < <
T7F o3&t AlRE

2 AT AnE e olEy RS 7l
vR-220f] FK506%7 CLS®| A2 &35 Hlwste] HE
st 2 Ao A7 Ftell WAl EFE IgE

i‘

¢

¢

Fre FFTdle CLS7F B &340l 1gGl F=
A7) Hell= FKS5060] O 3321 2102 v
wth 9)#9 a3 2= FK5063 CLSE =¥3 -ﬁ,i 2F

1ol olEs] F42 ¢ osARom, 4

A= 95

e Fgs7t @A 53] FK5062] Eaﬂﬂ} Eﬂ
FogRe ols WA adE Ztete] BH IgGl
FEAast Fdo] vy Azbo] 21, ool ¥k Al
AAQ F5-¢] A7t Bt Al ETh

Table 2. Skin Clinical Index by week (unit: %)

0 0.5 1 1.5 2 2.5 3

BMAC - - 40 | 40 | 20 - -

12 |FK506 - 20 | 40 | 40 - -
CLS - - 40 - 40 | 20 -
BMAC-CT | - - - - 0 60 | 40
14 |FK506 - - - - 20 | 40 | 40
CLS - - - - 20 | 40 | 40
BMAC-CT | - - - - - 20 80

16 |FK506 - 60 | 20 | 20 - - -
CLS - 40 | 40 | 20 - - -

none: 0, pruritus action: 0.5, erythema & pruritus action: 1, dryness
& crust: 1.5, edema: 2, excoriation & erosion: 2.5, lichenification: 3

5. 48

ARk AR, T, ALSE ofzv} EF2)
obEs] WY ARLAE o] S5l NONga

odoll 0|X|= 7t=0KY i), MERE S5t =xo| XR&l 33

PRS0l g-ste] AASISiTh CLS =27} ok&
7 IRge NdaAE Lotr7] $lste], BMACT
 FK5067, CLSwo 2 o] ML da3ith
A EARE €4 T IgES 1gGle] E2 A6t
AL, QA BHRE AFYGAFS} SARTE
AAste] v 22 48S dth

1. WAl &35 IgE®t IgGle] FFo2 4%

A3, BMACol|l H|3te] FK5063 CLS<ellA]

IgES} [gG19] o] dASA Hastdtt IgE

= FK506H.tF 7 =7t Wk, 1gGl-& FK506

S =S v CLSEZEAIET 1§ ®o] 7HAs)

A

2. CLS¢} FK5062 =X¥A] BMACOl H]dle] &

e B B o olEy IFF $shrt FEHA

, YRAAR ST A5G T FKS062S 4

Fs ool A e N aHE #F G

T UL, CLSZOME addEs Fahe oF
7ke] Futnto] AAEUCh

2 AT 2FE TH6HA ofEd RIS 7HR

mh$-220] FK5063 CLS®] A% &35 vlw sl &

at¥ IgE Foo 3o CLS7F B 2333 0]

< A7) el FKS06°] o &3

Al A ® Yerwth S<tH A3 FK5067 CLS

E Exs F 277 A= 28]9 olEy FAke o of

sPAF oW, 45T F4estrt dA &t 59
FK506%] &37F o F=2 Rt

ol’fe] A#AZHE FhRwtd AH, 2hilH, W9

T olZn} 39 o] olEy HEYPe] Mo A%

o] ol AAFEHAUL o= F71ZF CLS7} okEH A

SO EA Y 7 e AAGT AL A Ztgi
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