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Atopic dermatitis is a chronic and relapsing inflammatory skin disease that is characterized by highly pruritic, ec-
zematous skin lesions. Our previous study elucidated that nerve growth factor (NGF) plays an important role in the
pathogenesis of skin lesions and inhibition of the physiological effects of NGF can moderate skin lesions in atopic der-
matitis. In this study, we investigated the effects of ethanol extracts of herbal medicines on neuritic outgrowth induced
by NGF. Four herbal extracts (Geranium thunbergii, Humulus lupulus, Rosmarinus officinalis and Salvia officinalis L.)
inhibited NGF-induced neuritic outgrowth in PC12 cells. We also investigated the effects of each herbal extract on der-
matitis in NC/Nga, an atopic dermatitis mouse model. The skin lesions of the NC/Nga mice were significantly inhibited
by repeated applications of each herbal extract. These results suggested that the four herbal extracts can prevent and
moderate the symptoms of atopic dermatitis, and these effects might be appeared by inhibiting the effect of NGF on neu-

ritic outgrowth in lesional skin.
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1. EEBHE  SEEIFZZL, UFOXDII
MU= F X2 EEHRNEI O AF U &ESE
ZRIYIL, 10f5&8 (w/v) O/ —)b  KIEGHK
(1:1) THbiess 30 s, Av I 2 iTTHE#EL
2%, INRKRL—FZ2HNTIY ) =)V Z2RELE
bOERIFALL, FERITHL .

Z v MEEEECRME (PC12 #ifa) 1 3ILFWF
KHMEOAFL, UTFTOLDICHABL TERBRITHL
7. PCI2 fifid, 10% = > RalRifiE, 5% ™ < il
H, 50U/mlX=>1U >, 50ug/ml X L7 H<
4 3 > %% T Dulbecco’s modified Eagle’s medium
(GIBCO, USA) #i5ith& L, 37°C, 5%CO, T Tk
#LU.

2. MRRREFFROZAREGERRICHT S
EETFIOMEA MM & O ML Neu-
rite Outgrowth Quantification Assay Kit (CHEMI-
CON International Inc., USA) Z ), @EDOHE
\ZHEL TIT o 72, 1519 300 ng/ml NGF (GIBCO, USA)
ROEFETF A (FREIFAEEL T 100 ug/ml i
BAHEOHEE) 2HOEMERMIC, 357>
J— b UZZAMRMA T v > N—Z28B L, &F v >
JN—1Z 2X 106 cell/ml @ PC12 i i S 8 % 100 ul
RINU 7z, 3 HREEE#ER, M crystal violet TH
Bl, MELUEMEEDANES KD F v /N —
JEEFRIE B DMl Z s ThRA L7z, £ D%, EHIK
(25% 0.2 M acetate buffer pH 4.5, 50% reagent alco-
hol) IZTIAHL, 540 nm TOWNEZMET S T
ET, MO REZ b L 2. HRKOMEH AN
1Yo FOTEMmL, FRlgtERIck D k=R
ZHH, 2EORBOEHEERL 2

W EL O il e S5 ek AT 2R (%)

_ (R nes O WO 1E) — (BB BRI O ROE )
(BRI DL HE)

X100

3. EREFHY  AWERICEHAZZATIL S —H
KO A LT NC/Nga Rt~ X 2w, —i%
REE, HRENBRI THDZ E2MR L%, i
filkL7=. FEREL, EE2 23+£3°C, @EZ 55+
15%, WABARRRVZEARS 2% 12 BERTE 1 (HEBA 7 1 00
M5 19:00) ICERELRZ. fkl (MF, U IT>%
IVEERE T M) KOBREKIZAHICERS 2. &
B, AEYERIL, KEMEHRAIENED D [H
WFERICBE 9 28 ITE> TITo 2.

4. NC/Nga V7 ZARBERFERICHTIEERTF
ZDOERA  NC/Nga ¥ A EERIERICHT S
ALY, BEOHEICHEL Tl 72, 11719 Rl
IZH W= NC/Nga ¥ 213, BEICKRERZFRIEL
7ZNC/Nga XA & 1AMAESE2 I ETEE
REFHRIGR, SEERIFI50%TY J—)
RYRIEE L, FAEEKE10% (w/v) ICHFHBUMEHAL
fo. BHR 100 pul Z 8RR ST 1 B 1A, 1R
5H, 7THEMBMAL . KEEROBEI 1 ERKIC
1 [EfT5 7z, EEERISBARBRM A DREZE 7 B
MBS/, FhENz0-6 5E L7 GESO0: 21k
mU, BER1 BERVEN, FEA 2 —EBICEE R
RIET OB, #F5d 3 ¢ REIFHICRE RS, RIE
KO, FFei 4 IREPFICREREE, —&icH
Ifil 2 P D RIE RO, FFALS ¢ REIFICHE,
IfiL 72 P D SE O e, 36 0 JREIBHICE,
M2 D P NRIE R, SO, AP
7 RO TEFIC K DR U £z, BREAm
BEAL DRE Rz K K EZ T 7 A—4 (Courage+
Khazaka, Germany) ZfHWTHIEL =, SHOE
W, TR OEEREIC K DR L.

5. fREtMEWT MREMEITIE, SAS RIEEIKR/N v
r—3 ver. 5.0 (SAS Institute Japanfh) ZHWT
FhiL 7z, NC/Nga XU ADKERZX 7B
% H#gld, Wilcoxon MEIC KD, KD ZREE
BT B EE, £ FREICKDEH 8O
RETV, HHBTH > 285513 Student O ¢
E, FNETHMTH 7L EIE Welch O t EIT K
DEML, BRESKXRHEEEREEDD ELE.
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4 = 2. NC/Nga ¥ ZRERERICHT 2ERTF
- ZD¥EM  NC/Nga YD RAI»F >/ awa,

1. #HERRETFREEMRZERRICH TS wy 7, O—=X< ) =Kt —Y%ZNTNHEHBE

EEITXFZIDIER flix DEETF ZITDONWTEHE
i L 72455, Table 1 IT/RLAELKDIC, ¥ /T3
7 3 (Geranium thunbergii) , 7 7 (Humulus
lupulus), O — X< VY — (Rosmarinus officinalis)
kUt — (Salvia officinalis L.) @ 4 fEHE WIH
EEHZRL .

Table 1. Inhibitory Effects on NGF-induced Neuritic Out-
growth in PC12 Cells

Inhibition ratio (%)

Geranium thunbergii (/7> /I a7 1) 78.7
Humulus lupulus (75 7)) 95.9
Rosmarinus officinalis (01— X<V —) 91.4
Salvia officinalis L. (z—32°) 98.4

Each value is inhibition ratio compared with the value of vehicle appli-
cation, and is the mean for two tests.

. Geranium thunbergii
(Fr/23ma)

Dermatitis score
(95}

Weeks

' Rosmarinus officinalis
(A—X<1—)

Dermatitis score
(95}

Weeks

Fig. 1. Effects on Development of Dermatitis in NC/Nga Mice

Dermatitis score

Dermatitis score

Open circles: vehicle applied group. Closed circles: herbal extract applied group

0.01 (Wilcoxon’s test) .
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. Each value is the median and quartile deviation for 7-8 mice. *p<0.05, **p<
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Vehicle

Geranium thunbergii Humulus lupulus
(F/va93) (FRyD)

Rosmarinus officinalis Salvia officinalis L
(A—X=Y)—) (—i7)

Fig. 2. Symptom of Dermatitis in NC/Nga Mice

Thme back skin image of NC/Nga mouse is a typical example of each group.

L L. NGF i3 TrkA Kk &9 5 T & Tl o 4
5} TR D MRS DI, HRIZ RN O & T
g 15 | REDKMEFET S, 9 FO > FF—HHE
5 #ITd 2 AG879 13 NGF-TrkA O i 2 M E T 5 1F
ERTIS AEETSZENRSNTHD, 2 A& in vitro T
E ok FICBVTH NGF 12 & DTSN 5 PCI2 Mz
25t R 2 W KIS L7 (IC;=46.9 nM).
A ZOFBRICHNT, M F X OIE & it
g 4 LR, 7> /3 awa, kv 7, O—2L3U—
s b 3§ $% 33 ROE—2 0 4 BICEWHEERNED SNk, 73
sSf 258 2il 2ix B AWECT @RENCESESATORLC
SRR F A Y £, MMIENEE TORN T EEHBLTNS, X
RN E £ 1 £ IZ, Z#15 TF A% NC/Nga X AT g i &
57 I o e, WIS B M I 27 L
2 < 7z
Fig. 3. Effects on Transepidermal Water Loss of NC/Nga Frravairony W%’L@*ﬁ%f, ﬁﬁﬁi
Mice

Each value is the mean and S.E. for 7-8 mice. **p<0.01 (Welch’s test) .

/313 geraniin, quercetin, kaempferitrin 7% & 2% ) 45
INTNDG, B2 KRBT, 28EZ2EELEDD
EFERALEZ. Sy 7R3 7HEOEYT, SHEMT
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humulone, lupulone 7% EMNE TN TN 5. 29 Kk
BT, MAEFEiELb0ERFERLE O—X
U=V RO T, & A RS IE rosmarinic
acid, carnosic acid 72 EMNHE I N TN S, 20 KRk
TlE, 2EZEBRLEZBOZMEHLEZ -3
VERLOREY T, &H K carnosic acid, carnosol
RENMEINTNS. 2 KBTI, 2z
LebDafflL. IhsEFEIIODWTOHT L
WF—ERAOHEIZN<S DD D, 830 5Ky FIZD
WK R O 507 N E — 1R & MHilE
ADMEIN TN,V NTHICDNTHIAHIC
£57 bE—MHEERMEIERICOVWTOHREITRR
Wiz, FiizlsiERtEEOREEZ R WIHT 2 &
MTERLEZEZTNS,

ARFHTHB T, NGF #JE PCI2 il 28 fif &
HERT 1IRBETUMNMEL TWisWwe=o, EH
DRI ZHEETH-DI1C, 5B IC lEZ2HET 5
WMENDHDEEZD, £z, SEROERRIITD
WThH, FBRISRBRLIMFFICKVBHSNCTT H0E
N5,

bkaféwsd s, ¥> /2 avd, Ky,
O0—2X3 Y =Kkt —ITF 203, KELRZNHT
DIERZETHIENREEIN, RIAMAFPH
AL, 7 NE—MER 8RS E DFESBRBUIREEZ 29
HIRFEIZBNT, FHRTHH D NWIZIHEEITRD
/D5 EMNRBEINZ., FLT, TOEMAITERRIC
BT @R E 2§ 2ERARE S LT
ZAREMEDVRIZ S N2, BB EMEZ B 5 )
IZTBITIEEBI S RHAGRFANVBETH 5.
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