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( Abstract )

Effects of Nardostachys Jatamansi on Atopic Dermatitis-like Skin Lesions

Min Deul Le - Park Eun Jung
Department of Pediatrics, College of Oriental Medicine, Wonkwang University

Objectives
NJ is being used to treat inflammatory diseases in Korea. In this study, we attempted to evaluate the effects
of NJ on atopic dermatitis (AD)-like lesions and mast cell-mediated allergy inflammation in vivo and in vitro.

Methods and Results
We investigated to ascertain the pharmacological effects of NJ on 2,4-dinitrofluorobenzene (DNFB)-induced

allergic reactions under in vivo conditions. Additionally, to find possible explanations for the anti-inflammatory
mechanisms of NJ, we evaluated the regulatory effects of NJ on the level of inflammatory mediators in phorbol
12-myristate 13-acetate plus calcium ionophore A23187 (PMACI)-stimulated human mast cells (HMC-1).

Conclusions
NJ inhibited the production of the inflammatory cytokines (IgE, IL-6, IL-8 and TNF-0) significantly in vivo and

in vitro.

Key words : Nardostachys Jatamansi, Atopic dermatitis, Inflammatory cytokine, Human mast cells-1
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II. Materials and methods

1. #R
1) o
e AR BRI B4 AFHPEY

SERCE ?‘Q’o‘}&’iﬂ}.

2) 4% 5%

53, 19-20 g9 $% Balb/c mice™ Da-Mool science
(Dagjeon, Korea)ol| Al T+ ST o] 52 dFdisha oF
Shehet W 22:1 Cof 7123 55+1%°] 557} 7A€
laminar air-flow room®l| 4] cage & 6-77}E17F AFSE ATH

3) Ao

phorbol 12-myristate 13-acetate (PMA), calcium ion-
ophore A23187 (A23187), avidin peroxidase, 3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide
(MTT), 2, 4-dinitrofluorobenzene (DNFB)“ Sigma
Chemical Co. (St. Louis, MO, USA)°IA T4t
Iscove's Modified Dulbecco's Media (IMDM)+ Gibco
BRL (Grand Island, NY)ll 4], Fetal bovine serum (FBS)
2 JR Scientific, Inc. (Woodland, CA, USA)°l|A]

O™ anti-human TNF-/IL-6/IL- 8, recombinant TNF-a
/IL-6/IL-8,  biotinylated TNF-/IL-6/IL-8, anti- mouse
IgE, recombinant IgE and biotinylated IgE+

Pharmingen (San Diego, CA, USA)A T3t

4) A Zujg

Human mast cell line (HMC-1)< IMDM (100 unit/ml,
penicillin, 100 pg/ml, streptomycin, 10% heat-inactivated
FBS)AlIA] 37 C, 5% CO., BE 95%2] S0l 4] w3l
Atk

5 HME £2 9 §21%

AZx 49 T NS SHT A o 3
A% 9o 33t & 52 =38l 4 ColA A
o ASE %%‘1‘.‘01] 37 F 022 ym BEE o3}

Al

2. bk
1) DNFBe] 2late] e 5%q
Ad Ao Balb/c miced] 5 =
tone-olive oil (3:1)°] &3 0.15% DNEB 100 plE 15
7t 33, % 57t Balb/c miced] & F-$19 ZXEA T

FE A RS & ace-

2) AYTY 24T g ol

AL F Y & (Controli, DNFB, 4453 1 glkg
T, A4S 0.1 ghg) o2 AR st ZF Fojrt st
y Ay, N AT Folsc
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3) AolEFe =

HMC-1 AlEo] o3 559 NJE PMAS} A23187
A= A7 Aol AA 28T ELISA (enzyme-linked
immunosorbent assay) WS Z IL-6, IL-8 % TNF-a2|
& 5B protein levelss YA WA IL-6,
IL-8 2 TNF-aE Z43}7] 93+ 96-well ELISA plates
(Nunc, Denmark)®l] ©]% 2.2 sandwich ELISAS -85}
Atk 83 pHZF 7.4 phosphate-buffered  saline
(PBS)9| 1.0mg/mlZ mouse anti-human IL-6, IL-8 =
TNF-a monoclonal antibodiesE 100ml% 7} plateE 3
Hatdth 4 T4 shaihs w43 3 PBS containing
0.05% Tween-20 (Sigma, St.Louis, MO, USA)Z A3}
ATk 1A17F 59 PBS containing 1% BSA, 5% sucrose,
0.05% NaN3& #2|8taL 71 F-off oA Al Hstsiet. 1
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0.15% DNFB NJ Administration
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(a) Control (b) DNFB +
NJ (0.1g/kg) NJ (lg/kg)

4 week

Sweek (0.p)

Fig. 1. The effect of NJ on the DNFB—induced dermatitis

The Balb/c mice were sensitized with 100 ul of 0.15% DNFB in acetone-olive oil (3:1) or control (acetone:olive oil=3:1) applied to the dorsal
skin twice each week for a total period of 5 weeks. After 4 weeks, NJ (0.1 g/kg or 1 g/kg) was orally administered 1 week prior to the end
of the experiment. (This photograph of mouse was taken the after treatment completion.)

(a) Control; acetone : olive oil (3:1) treated.

(b) DNFB; DNFB+D.W. treated.

(c) DNFB+NJ 0.1 g/kg; DNFB+NJ 0.1 g/kg treated.

(d) DNFB+NJ 1 g/kg; DNFB+NJ 1 g/kg treated.

2]a. MEH recombinant IL-6, IL-8 ¥ TNF-0E stand- 5) A4 AT
wds® A7V 37 TN 292 B MOSETE E g s8o) AR 99 olHS Foste] Ase
F plates= M HSAL avidin-peroxidase® H7F8kal 37 C mean + SEM.O.Z2 FA I independent t-tests A Al

oA 302< B wlFaAt. AT e AlH e 3 & & Fo4e AFsUOH, FAFFE P<0.05E B9
ABTS substrate (Sigma)E 3 A7V HAHAE 405 ATk,
nm®) 4] automated microplate ELISA readerS ©]-8-3}

ZA3}H I recombinant human IL-6, IL-8 ¥ TNF-a2]

247t 3| F SR standard curves AT

II. Results

4) NZ=HAE (MTT assay)

Njo| Fkol mE Az AEHe A7 Sl
MTT coloimetric assays T3 3TF 500 ©0S] HMC-1
cells (5 x 107 cells/well) & NJ H 8] Ei= Hxg] F 84 SFRE A%H O 2 DNFBE =33 Balble mice= &
5L ST MIT 89 500 pgmLye Azka) ¥l SIS HASH DNEBe] Eieh W HILE
37 ColA 427H5<F ThA] Hlaket 3 DMSOZ crystal- NS A+ F3 Balb/c micedll A= atopic dermatitis
lized MTT (formazan)E %) TH& 540 nmol 4] ELisA ~ (ADMike skin lesions& A3 &8-S Rtk

1. S 299| atopic dermatitis (AD)—like skin lesions

readeri %@‘6‘]—9‘11:} (Flg IA 1B) 7(']7(] 0—‘-’- “‘l‘ l'nlCC’] % l?—'r] ]’%_].0“}\‘]%
DNFB AA7e dF¥dol A3 Zlo] Holy
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Treatment (g/kg) Control

DNFB

DNFB+NJ 0.1 DNFB+N]J 1

Drug -

NJ 0.1 gkg NJ 1 gkg

IgE level (ng/ml) 0.1634+0.005

0.2170+0.002

0.1707+0.001 0.177+0

Fig. 2. The effect of NJ on the DNFB—induced the tissue total IgE levels in Balb/c mice

The tissue total IgE levels in the indicated groups were measured using ELISA method.
Values are the mean + SEM. #P < 0.05, significantly different from the unstimulated cells. *P < 0.05, significantly different from the control.

(A)
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DNFB - + *+ +
NJ (g'kg) . - 0.1 1
®B)
Treatment (g/kg) Control DNFB DNFB +NJ 0.1 DNFB +NJ 1
Drug - - NJ 0.1 gkg NJ 1 gkg
IL-6 level (ng/ml) 0.489+0.05 7.627+0.11 0.583+0.06 1.741+0.06

Fig. 3. The effect of NJ on the DNFB—induced the serum total IL—6 levels in Balb/c mice

The serum total IL-6 levels in the indicated groups were measured using ELISA method.
Values are the mean + SEM. #P < 0.05, significantly different from the unstimulated cells. *P < 0.05, significantly different from the control.

DNFB+NJ 0.1 g/kg®t DNFB+N]J 1 g/kg # X0l A
BF 9% el 2423 AL E F UT (Fig 1B).

2. DNFBE |%A|Zl Balb/c micel ZZILf IgE +X|

AN =t

Balb/c mice®] DNFB A A& & & & 4 Ei5
A3k ELISAZ Igk A& S48ttt A4t
Hliale] DNFB A2 =AW Igk X7+ Z71s

ATt DNFB+NJ 0.1 g/kg A A2 DNFB+NJ 1 g/kg
AA T =AY IgE FA7F BF Fo4d QA st

At} (Fig. 24, 2B)
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PMACI * * -
M (mgAmi) o 1
(B)
Treatment (mg/ml) crol PMACI PMACI-stimulated PMACI-stimulated
ment Ymg contro -stimulated +NJ 0.5 +NJ 1
Drug - - NJ 0.5 mg/ml NJ 1 mg/ml
IL-6 level (ng/ml) 0.0167+0.0008 1.0903+0.06 0.127+0.008 0.084=0.002

Fig. 4. The effect of NJ on the IL—6 levels in PMACI-stimulated HMC—1 cells

Cells (5)(10S cells/well) were pre-treated with NJ for 30 min and then stimulated PMACI (PMA; 50 nM, A23187; 1 pM) for 8h. The levels of
IL-6 were measured from cell supernatant using ELISA. All data were represented in the mean+S.E.M. of triplicate determinations from triplicate
separate experiments (#P<0.05 vs. control; *P<0.05 vs. PMACI alone).

1% -

=
L] L] L
i i i

)
i
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PRAC]
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(A
-
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®)

Treatment

PMACI -stimulated PMACI -stimulated

L PMACI -sti
(emgg/m) Control CI -stimulated NJ 0.5 N 1
Drug - - NJ 0.5 mg/ml NJ 1 mg/ml
IL-8 level (ng/ml) 0.294+0.01 13.2787+0.46 10.278+0.46 8.033+0.934

Fig. 5. The effect of NJ on the IL-8 levels in PMACI-stimulated HMC—1 cells

Cells (3)(10S cells/well) were pre-treated with NJ for 30 min and then stimulated PMACI for 8 h. The levels of IL-8 were measured from cell
supernatant using ELISA. All data were represented in the mean+S.EM. of triplicate determinations from triplicate separate experiments (#P<0.05

vs. control; *P<0.05 vs. PMACI alone).

o} A4 Blwste] DNFB A7 4 U 1L-6
F27} Z715F9 . DNFB+NJ 0.1 ghkg A3
DNFB+N]J 1 gkg A A9 €4 W IL-6 A7} ZF

T8 A AR (Fig. 3A, 3B)

4, HMC-10M PMACI (PMA+A23187) X3

®2l5t IL-6 HEsE &H

s

fon

IL-6 A4 2Ho Njo &35 =437 S5k
HMC-1 Ao PMAS} A231875 8AIZE ¢k A3}
3 AZAS ELISA WO E B35 T PMA (0.05
UM} A23187 (1 pM)E HMC-1 A3 X 2]5HH 1L-6
Aol S7HEATE. PMASE A23187E <l F7HE
IL-6E NJ (0.5, 1 mg/ml, P<0.05)9 23] 24 AA
AA S AT (Fig. 4A, 4B).
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,_?_ 0.2 T
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" [ 1]
0.0 o - T T T
PMACI - + + +
NJ (mgiml) - - 0.5 1
B)
Treatment PMACI -stimulated PMACI -stimulated
|| PMACI -sti
(emg/m) Control CI -stimulated NJ 0.5 N 1
Drug - - NJ 0.5 mg/ml NJ 1 mg/ml
TNF-a level (ng/ml) 0.106+0.001 0.583+0.001 0.413+0.02 0.21+0.01

Fig. 6. The effect of NJ on the TNF-a

levels in PMACI—stimulated HMC-1 cells

Cells (5)(10S cells/well) were pre-treated with NJ for 30 min and then stimulated PMACI for 8 h. The levels of TNF-a were measured from cell
supernatant using ELISA. All data were represented in the mean+S.EM. of triplicate determinations from triplicate separate experiments (#P<0.05

vs. control; *P<0.05 vs. PMACI alone).
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(B)
Treatment (mg/ml) Control NJ 0.01 NJ 0.125 NJ 0.5 NJ 1
Cell viability (%) 100 105.396 106.498 108.62 115.7588

Fig. 7. The effects of NJ on cell viability

HMC-1 cells (5x10” cells/well) were incubated with NJ (0.01-1 mg/ml) for 8 h. Cell viability was evaluated by MTT colorimetric assay. All data
were represented in the mean+S.E.M. of triplicate determinations from triplicate separate experiments.

5. HMC—10{lA] PMACI (PMA+A23187)XI2

*Hzl5te IL-8 WESE £H

I8 A zdd NJo &HS =437 st
HMC-1 Al 3o PMAS} A231875 8AIZF B¢+ A3
Il AE9S ELISA O E A9 PMA (0.05
UM} A23187 (1 uM)E HMC-1 A3l %2514 IL-8
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IL-8& NJ (1 mg/ml, P<0.05)°1 <J3f fro] A QA <Al
H AT (Fig. SA, SB).

6. HMC-10M PMACI (PMA+A23187) X2
et TNF-« HEsk 53

=KX=

TNF-a 474 24 Nj¢ 835 A3 ¢t
HMC-1 A o] PMAS} A231875 847t B¢t A=3l1
’dZ 8-S ELISA O Z B3I TH PMA (0.05 1M)
9} A23187 (1 uM)E HMC-1 HlZo| g5 TNF-a
Aol F7HE AT PMASE A23187E <lal] S7tE
TNF-a= NJ (0.5, 1 mg/ml, P<0.05)°] &J&) 24 9l
Al A AT (Fig. 6A, 6B).
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IV. Discussion
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