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Effect of Hyunggaeyunkyotangbalhyobang (HYBH)

on Atopic Dermatitis in NC/Nga Mice Model

Park Eung-Ho' * Yoo Ji-Hyun'

- Gim Seon-Bin'

- Lee Yon‘g—Koo2 - Kim Dong—Hee1 )

"Department of Pathology, College of Oriental Medicine, Daejeon University

*Department of Internal Medicine, Hyehwa Hospital, Daejeon University

Various related factors and tissue changes in vitro and in vivo were observed to investigate the efficacy of

HYBH on atopic dermatitis. The results are described below. HYBH improved the atopic dermatitis symptoms

by naked eye examination, and significantly decreased dermatitis clinical index at 14 weeks. HYBH
significantly decreased CD4+/CD45+, CD4+, CD8+, CD3+/CD69+ immune cell ratios in PBMC by 28%, 16%,
30%, 26% and 22% respectively. HYBH significantly decreased CD11b+/Gr-1+, CD3 immune cell ratios in
dorsal skin by 35.3% and 67.5% respectively. HYBH significantly decreased the expression of IL-4 and IFN-y

in spleen by 23% and 15% respectively. HYBH significantly decreased the production rate of IL-

5, IL-13 and

histamine in serum by 17%, 23%, and 8.8% respectively and increased IL-17 production by 17%. HYBH
significantly decreased immunoglubulins IgGl and IgE production in serum. The results above indicated that

treatment of HYBH improved atopic dermatitis symptoms by anti—oxidant activity and immune modulation

activity as a clinical evidence. Also, different fermentation conditions using various microbial strains should be

accumulated as the clinical evidence for broad application in the future.

key words : Hyunggaeyunkyotangbalhyobang (HYBH), atopic dermatitis, NC/Nga, fermentation, immune cells,

cytokines
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o WrletaAl stk B o] ok Eim Table 1. The Prescription of HYBH (13)
E 93 AdstEo] e EMA® #HEY EMT
S Al ol RN AR AT 4 B AR A it (g)
o 7400 A% wpd Il SAFSE B O F in vitro W B Angelicae Gigantis Radix 3
Al MEEA 2 sl gE AN on, Py 22 i Paeoniae Radix Alba 3
in ViVOoﬂ }“]l‘\: O}E-‘—j—]j—]f}@ tg EH E’_ﬁa]‘ﬂ )J| '% Cl’l’%dii Rhi?oma 3
- B HHhi% Rehmanniae Radix Preparat 3
NC/Nga 59| TNCBE ol &stf a%-91% # =l Coptidis Rhizoma 3
BE ¥ A WY e A B 25y W} W Scutellariae Radix 3
2 29tk Ho A Phellodendri Cortex 3
& T Gardeniae Fructus 3
ST Forsythiae Fructus 3
L&' & B & Saposs;mikovia Radix 3
R Menthae Herba 3
1. A= A Schizonepetae Spica 3
1) 2= oo Glycyrrhizae Radix 3
FARATENAN B ok A9 FA7A AL M - Angelicae Dahuricae Radix 5
5 (FAA FA7E AFdAR Co., korea)st &= f5 M Platycodi Radix 5
SR3 THEEtn X 22 £ 2T, §% 55 + Total -
15%, 12A17F-12A17F (light-dark cycle)2] 27 mount
ol 1573 AZAIZ F Ay A&l om,
dddsta  FEddEdeds (JACUC: 3) Ak
Institutional ~ Animal  Care and  Use A& A" Al¢F ZF collagenase, RBC
Committee)®] &<l (SfIWs:  DJUARB lysis solution, aceton, olive oil, acetic acid,
2010-002)& woket. dulbecco's  phosphate  buffered  saline
(D-PBS), dexamethasone 5~ Sigma (USA)A}
2) o= AFE AH831%aL, 2,4,6- trinitrochlorobenzene
= ARl A" NEEBEN (INCB): olAlel (Korea) A1%E, fetal
(Hyunggaeyunkyotangbalhyobang ' ©I3F  povine serum (FBS), DMEM, RPMI-1640,

HYBID®] 74 FAl=& tiddishn 55 antibiotics®= Gibco (USAAF #1%-2, anti-CD4-FITC,
el M refstel sk ARgskglar, oW anti-CD23-FITC, anti-CD11b-FITC, anti-CD8-PE,
o (13D 952 24 (Table D). anti-B220-PE, anti-Gr-1-PE, anti-CD3-PE,
anti-CD45-PE-& BD-Pharmingen (USA)A} A
%5 IL-4, IL-5, IL-13, IL-17, histamine,
IFN-y ELISA kit¥ Biosource (USA)A} A&E,
IgG1, IgE ELISA kit Shibayagi (Japanm)A} A
& TYse] ArgEon], J)Eh Ak Aloke

S5 Aok Agatsn.

oo ok

7]
ol AHEE 7171 MR eFE 7] BEMAH

> N

" &
>,
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kA T+, Korea), rotary vacuum
evaporator (Biichi B-480, Switzerland),

microwave oven (LG, Korea), freeze dryer
(EYELA FDU-540 Co., Japan), CO2 incubator
(Forma scientific Co., USA),

deep—-freezer (Sanyo Co.,

autoclave,
Japan), clean
bench, water bath, vortex mixer, ice-maker
(Vision scientific Co., Korea), plate shaker
(Lab-line Co., USA), flow cytometer (Becton
Dickinson, USA), (Hanil  Co.,
Korea), ELISA reader (Molecular Devices,

Co., USA) 55 A&l

centrifuge

2.

D AE F=

HYBH ®EA 233 oFA} 500 goll & 5 (&
FO. 2 3ol 70CeA 10A13F <t kA&
v, dag (EMAST) 200 s 9 7
&R 40°ColA R 5 1413 30%
A =dAdst ’\]ﬁﬁ‘r FEds I3 &
of THAAZ FHAATY. sHNE
715 ol&sto] & A= va Lo 4
g2 s B (-800) stA Age == 3
Asto] ARgsitt.

r°1'

2) J549 = 4 A5 A
7 F#o]l #l NC/Nga BH9 & ¥H& 7MF3t
Al ARG $ AR7F by 53] vlA A7t
AFE =S 24A17F FA 89T 1% TNCB &9
(P& &EHod =3: 1) 200 pE T F9
of =¥3kar, 49 % 0.2% TNCB €9 150 ul
2 A EXsIgen, 29 FREHE 15U 2
HA 0.2% TNCB &9 150 & 453 5 34
el ToE UFglow
Fdd el
dexamethasone (¢]3}, dexa) T2 0.5 mg/
kg 32, A% HYBH Fo]72 4.9 mg/25
g/day =2 653 BT Fo 33tk

oF2 AP F 27, 47, 65 wel okEuy 3]
o4 Quba oz AbgEE AAH Kok Bk

2}
o7 HFHIE AT H7h FgES
Ht (Erythema), 7123 A% I& (Pruritus &
Dry skin), ¥-&¥ d% (Edema & Hematoma),
A& (Excoriation), EJ413} (Lichenification)
o2 57k ol A7t dAE-2 gle (0), FF
D), TF&E (2, A3 Qo= ATt

o}o\v

4) WA E #e

29 F5 ¥ TNCBR f#% NC/Nga A7l
A dAgwFe] v 5 22& ZA chopping &
T collagenase 1 mg/m¢ (in 2% FBS + RPMI
1640)S Y i 37T shaker (140 rpm, 20min.)
w7 el A v kst AF S 3Ehs e
2 43 ¥HESGIYE o]& AlXEY] ACK £
(8.3 g NH4Cl, 1 g KHCO3 in 1 L of
demineralized water + 0.1 mM EDTA)S 22
oA i B A sk Xq@?é |3 7] L,
oAl D-PBS®Z 23] AM#E3 F cell strainer®
AN MEE FAE Al AREERiTh
PBMCE 47 Ad = ACK s Yol Ay
E g3A)7]122 2 MF I F cell strainerg &
I AA 2 AEE FAEZ 24 ARSI

o H

T

5) W% FAE B4
B3 AIEE 5 X 105 cells/ml $=F FA
@ 5 4TelA MR FA AL A 24

o anti-CD4-FITC, anti-CD69-FITC, anti-
CD23-FITC, anti-CD11b-FITC, anti-CD8-PE,
anti-B220-PE, anti-Gr-1-PE, anti-CD3-PE,
anti-CD45-PEE Y1 30837 dSolA] w4

T 33] o] QE AP g E FAlE L
flow cytometry® 233} t}.

6) @7 Wl AtolE7kel B Wy s2Ed A4

A% £8 T ethyl ether® w3 Aol A
A AAH S 01%5}"4 A3 4 6,500 rpm

waste] €3S Edsiith
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IL-5, IL-13, IL-17, histamine &%+ ELISA
kitg o]-&3lo] th53} o] Z433tt. 7F well
of S 50 W &3t biotin- conjugated
antibodyZ 50 A 7}sle] &3k & 2417 &
ot 37 CollA WH-3-A)7] 3L washing bufferE o] &
ko]l 43 AH3FL o]E thAl 100 el
streptavidin—-HRP working solutions 7}3}<]
30 B9 ALoA HbEA]Z] ¥ washing
bufferg o]&3sted 43 MHsATE 100 w e
stabilized chromogeng 7}3Fo] AoA 30&
2F WA F 100 M stop 8N He]stn
ELISA reader® 450 mollAq S3 =5 SH3A
t}.

IgG1¥} IgE AA=Fe] 54L& ELISA kitE ©]
&3ato] v o] SAsrt. AAE coating
9k fMo] A& microwellel coatingdt
T 4TCo|A overnight 3ttt ZF wellS 33]
washing &% &0z AHI F g4 (1004
3)A)E 100 A 33T o) & 1A &<t
A 2o A HFX|8}al washing & |NO 2 23]
AA e t}e, avidin-HRP conjugated antibody
100 wE A3t 1AF oA gxg &
ThAl Al &St

of7]e]l TMB 7128 100 wA ®5ata &
ol A 3047 WA $ the 50 9] stop £
2] gt § ELISA reader 450 mollA &3%=
=733t

t wo B>

7) CD3/CD28ell <Js] &/dstel nlgAE U
AL E7HI B 54

e 28 T uFAAE (1 x 105 cells/wel)Z
anti-CD28 (1 pg/ml), anti —CD3 (1 pg/mb) A
7} coating® 96-well plateo] A 48A)7F H<t
Hj ket S wjoFolS #3ke] ELISA kitE o] &3}
o] IL-4, IFN-yZ 435tk 54 WHe g4

o ARl EAR W W] FREY 54 Wt 5
Q.
8) 5742

tgd AEomiE 9e Ad m

standard error (SE)E 7|39 1, Fo4 7
<2 Student's t-test A4S o] &3l AA

S50

Im. & B B &

1. NC/Nga A# 9] 954

]

Aol wA= 9

77989 NC/Nga AFE AR § TNCBE
4577 BXxste] A5AS FEA7IHA AEd
%l HYBHE 657t AT FoIskitt. Fig. 18 &
1077, 125, 1459 93¢ 2 A= 7/ A
T2 JENFE AFRo R, R Fuk 3
&, A, 71, Bt T Ftel ERlEdla,

HYBH el izl o2l HsiA 4, 53,
4, b, B Se) Sl 4 Woin
2 B 5 9o Fig. 1. 979 AFE ok

o o

I EAS F2 T HF 65 Foll IFHAF9
Aa AxE B Wi oste] A3 éﬂr
2, ) FxaE 7.67 £ 1.21, Dexa T8 3.3
+ 1.03, HYBH Fo{+#+< 3.67 £ 1.032% q{&
ol v BF f-9 Al (++p<0.01) HAE Y
EbRlY} (Fig. 2).

Control HYBH
10w
12w
14w

Fig. 1. Comparison of skin manifestation in

NC/Nga mice between control and
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experimental group. Atopic dermatitis was
induced by TNCB treatment in the dorsal

skin.

=+=Control =@=Dexa =#=HYBH

14 r

12

10

Clinical skin severity score

10w 12w 14w

Weeks

Fig. 2. Effects of HYBH on clinical skin
features and severity in TNCB-induced
NC/Nga mice.

dermatitis was defined as the sum of the

Clinical skin index of

individual scores graded as O (none), 1
(mild), 2 (moderate) and 3 (severe) for each
of five signs and symptoms (Erythema,
Pruritus & Dry skin, Edema & Hematoma,
Excoriation, Lichenification) ; Symptoms
were evaluated by skin dryness, eruption
and wound on the three parts of the body;
ear, face and back. The results represent
the mean =+ S.E. Statistically significant
value was calculated by compared with

control group by student's t-test (¥*p<0.01).

2. PBMC Ul WA E ®ste] mjx
1) CD4+/CD45+ A B]Eol 1|
e 473 + 0.31 (%), QxS 14.1
042 (@)= Jeht izl s At vst
fold e (+++p<0.01) F7HE Rt
Dexa o1& 9.14 + 0.74 (%), HYBH $o{+&

oy gk

3%

L
T
L
T

©

+

2

of Fol/d A (=xp<0.001) FHAsket (Fig. 3).

16
14
12

10

++
L 4
B -
6 F
‘1 ]
2 F
0 I I

Normal Control Dexa HYBH

CD4+/CDAS+ cells in PBMC (%)

Fig. 3. Effect of HYBH on CD4+/CD45+
cell rate of PBMC in TNCB-induced atopic
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the treatment of
HYBH for 6 weeks. At the end of the
experiment, the cells from PBMC stained
with anti-CD4 and anti—-CD45 and positively
stained cells were analyzed by flow
cytometry. The results represent the mean
+ S.E. Statistically significant value was
calculated by compared with normal group
t-test  (+++p<0.00D).

Statistically significant value was calculated

by student's

by compared with control group by student's
t-test (+**p<0.001).

2) B220+/CD23+ A3 H]&o nx]=

AT 14.30 £ 1.60 (%), HETS 31.80
+ 1.90 (%)= vehd kol A AGaatol vst
o] F94 UE (+++p<0.001) ZE7FE YER
?1al, Dexa o]+ 25.20 £ 1.40 (%), HYBH
Folite 27.15 £ 1.25 (B2 izt H|sko]
FroA Al (+xp<0.01, #p<0.05) ATt
(Fig. 4).
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Normal Control Dexa HYBH

B220+/CD23+ cells in PBMC (%)

Fig. 4. Effect of HYBH on B220+/CD23+
cell rate of PBMC in TNCB-induced atopic
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the treatment of
HYBH for 6 weeks. At the end of the
the cells from PBMC stained
with anti—-B220 and anti—-CD2CDand

positively stained cells were analyzed by

experiment,

flow cytometry. The results represent the
mean * S.E. Statistically significant value
was calculated by compared with normal
group by student's t-test (+++p<0.001).
Statistically significant value was calculated
by compared with control group by student's
t-test (x*p<0.01, *p<0.05).

3) CD4+ A3 W&ol vA= JF
A 9.28 £ 1.63 (%), x> 15.61 £
0.60 (%)= Weht szl A Agdatel Hlske]

A e (++p<0.01) F7HE YEhz
Dexa Foli+< 8.60 + 1.00 (%), HYBH Foi<
2 10.85 * 1.15 (%) & x| Hlste] foA

UA (#xxp<0.001, *+p<0.01) ATt (Fig.
5).

NC/Nga mouse sEWH vX= 9 71

18 r
++
16 r
u ¢
12 -

10 -

CDa+ cellsin PBMC (9]

Normal Control Dexa HYBH

Fig. 5. Effect of HYBH on CD4+ cell rate
of PBMC in TNCB-induced atopic dermatitis
model of NC/Nga mice. NC/Nga mice model
followed by the treatment of HYBH for 6
weeks. At the end of the experiment, the
cells from PBMC stained with anti-CD4 and
positively stained cells were analyzed by
flow cytometry. The results represent the
mean * S.E. Statistically significant value
was calculated by compared with normal
t-test (++p<0.0D).

Statistically significant value was calculated

group by student's

by compared with control group by student's
t—test (xxxp<0.001, **p<0.01).

4) CD8+ A Hlgol vA= g

AAEE 6.00 £ 0.44 (%), EH& 2914 +
0.76 (%)= Ve tizzwddlA Aogatel vt
o4 v (++p<0.01) %‘—7}5 \%EMJML,

Dexa Fol< 6.80 + 0.70 (%), HYBH %ol
2 6.65 + 0.65 (B2 thxol Hlste] FoA
AA (+p<0.05) FH23H3itt (Fig. 6).
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12 -

10

++
9t
0 I I I

Normal Control Dexa HYBH

CD8+ cells in PBMC [%)
L=a}

Fig. 6. Effect of HYBH on CD8+ cell rate
of PBMC in TNCB-induced atopic dermatitis
model of NC/Nga mice. NC/Nga mice model
followed by the treatment of HYBH for 6
weeks. At the end of the experiment, the
cells from PBMC stained with anti-CD8 and
positively stained cells were analyzed by
flow cytometry. The results represent the
mean * S.E. Statistically significant value
was calculated by compared with normal
t-test (++p<0.01).

Statistically significant value was calculated

group by student's
by compared with control group by student's
t-test (¥p<0.05).

5) CD3+/CD69+ AE B]&o] mX&

AaEe 3.80 + 0.67 (%), HETe 7.2
0.70 (%)= e} thzxaol A AAdol Hls)
o4 e (++p<0.0D) F7HE YERASIaL
Dexa o)< 4.80 + 1.10 (%), HYBH TOH
L 5.62 + 0.24 (%)E HYBH Foatol A thx
ol vt fro)d Al (xp<0.05) FHAskeith
(Fig. 7).

Oosl‘_',
L+

Olr

XE $B19% F25k

g L ++

CD3+/CD69+ cells in PBMC (%)
-

Normal Control Dexa HYBH

Fig. 7. Effect of HYBH on CD3+/CD69+
cell rate of PBMC in TNCB-induced atopic
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the treatment of
HYBH for 6 weeks. At the end of the
the cells from PBMC stained
with anti-CD3 and anti—CD69 and positively
stained cells

experiment,
were analyzed by flow
cytometry. The results represent the mean
+ S.E. Statistically significant value was
calculated by compared with normal group
by student's t-test (++p<0.01). Statistically
significant value was calculated by compared
t—test

with control student's

(xp<0.05).

group by

3. Dorsal Skin] WAANE W3lo] v]x= o

oft

1) CD3+ AXZ v nx&= G

AL 36.45 £ 2.95 (%), NETL 63.10
+ 1.50 (%)= Ve tjZatol A A datel H]3)
o] foA JE (+++p<0.001) 7= ERA
2t} Dexa TS 35.55 + 5.15 (%), HYBH
Fola& 20.50 £ 1.00 (B)E YERY, Z5F o
Zato] Hlgte] fFo4 Al (+xxp<0.001) Fa
sk (Fig. 8).
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Normal Control Dexa HYBH

Fig. 8. Effect of HYBH on CD3+ cell rate
in TNCB-induced atopic
dermatitis model of NC/Nga mice. NC/Nga
mice model followed by the treatment of
HYBH for 6 weeks. At the end of the

experiment,

of dorsal skin

the cells from Dorsal skin
stained with anti—-CD3 and positively stained
cells were analyzed by flow cytometry. The
mean =* S.E.

Statistically significant value was calculated

results represent the
by compared with normal group by student's
t-test (+++p<0.001). Statistically significant
value was calculated by compared with
t-test

control group by student's

(xxxp<0.001).

2) CD11b+/Gr=1+ A #]&ol| wx&= Fg

AAEe 1145 £+ 0.95 (%), HETS 33.35
+ 0.85 (%)Z e} ol Aol vlsk
o] F94 dE (+++p<0.001) F71= ERA
2t} Dexa o< 23.75 + 1.65 (%), HYBH
Fole 21.75 + 3.75 ()& Ve, 2%
Zare] wjskel fro)d A (=xp<0.001,
##p<0.01) 43t (Fig. 9).

NC/Nga mouse sEHE] nx]= g3 73

40 -

L ++4
I wrr =
0 ] I I I I [

Normal Control Dexa HYBH

[ > ] r~ w w
S o S ] S %]

CD11b+/Gr-1+ cells in Dorsal skin [%])

w

Fig. 9. Effect of HYBH on CD11b+/Gr-1+
cell rate of dorsal skin in TNCB-induced
atopic dermatitis model of NC/Nga mice.
NC/Nga followed by the
treatment of HYBH for 6 weeks. At the end
of the experiment, the cells from Dorsal skin
stained with anti-CD11b and anti-Gr-1 and

positively stained cells were analyzed by

mice model

flow cytometry. The results represent the
mean * S.E. Statistically significant value
was calculated by compared with normal
group by student's t-test (+++p<0.001).
Statistically significant value was calculated
by compared with control group by student's
t—test (xxxp<0.001, **p<0.01).

4. CD3/CD28= &4 slel v A U] Al E
71 Aol W X|= Jg

1) IL-4 Aol vz Fg

AT 2889 + 394 (pg/ml), WHERTS
511.1 % 13.6 (pg/m)o. & YER} Aato] 1
3ol o)A dE (+++p<0.001) F7HS e
Al Dexa TS 285.6 + 25.6 (pg/mb),
HYBH Foli& 394.9 + 38.6 (pg/m)= L}E}
v, 2R giEadl HEe §o4 0 A
(#++p<0.001, *#p<0.01) ZA3Ah (Fig. 10).
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Fig. 10. Effect of HYBH on the level of
IL-4 in
Splenocytes were stimulated with anti-CD3
and anti-CD28 antibodies for 2 days and the

levels of IL-4 in the culture supernatant

splenocytes of NC/Nga mice.

commercially
available ELISA kit. The results represent
the mean =+ S.E. Statistically significant

were  determined  using

value was calculated by compared with
group by t—test
(+++p<0.001). Statistically significant value

normal student's
was calculated by compared with control

group by student's t-test (¥xxp<0.001,

#xp<0.01).

2) IFN-y Aol vx= g

At 4194 + 58.7 (pg/mb), HERTE
785.6 £ 9.9 (pg/m)o.Z eI} Aadtel H]8}
o] oA dE (+++p<0.001) 7S YER
lth. Dexa FoJ+S 355.1 + 45.5 (pg/mb),
HYBH $oi<& 670.3 + 28.4 (pg/m)= e}
v, EF diEdel  "lEte] foA A
(##%p<0.001, *#p<0.01) ZadFt (Fig. 11).

500 -

400 -

300 -

200

IFN-gamma level in spleen cul.sup. {pg/ml)

100 -

0
=(D3ICD28

Normal Control Dexa HYBH

Fig. 11. Effect of HYBH on the level of
IFN-y in splenocytes of NC/Nga mice.
Splenocytes were stimulated with anti-CD3
and anti-CDZ28 antibodies for 2 days and the
levels of IFN-y in the culture supernatant
were  determined  using  commercially
available ELISA kit. The results represent
the mean =+ S.E. Statistically significant
value was calculated by compared with
group by t-test
(+++p<0.001). Statistically significant value

normal student's
was calculated by compared with control

group by student's t-test (¥*xp<0.001,

#xp<0.01).

5. A Ul Aol BT A Ze WA= dF

1) IL-5 Aol wx&= Fg

At 54.0 £ 8.3 (pg/ml), =2 168.3
* 6.0 (pg/ml) o2 Ve Aol vlgke] fe
A4 9 (+++p<0.001) 7S YeERRQIT
Dexa Fojv+2 138.7 + 14.4 (pg/mt), HYBH
T 140.6 + 4.7 (pg/mO)Z YERY, HYBH
Foltol A dizatel W foA Q
(##p<0.01) #rA3AT} (Fig. 12).
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Fig. 12. Effect of HYBH on the level of
IL-5 in the serum of TNCB-induced atopic
dermatitis model of NC/Nga mice. The levels
of IL-5

commercially

were  determined using a
ELISA kit. The
mean =+ S.E.

Statistically significant value was calculated

available
results represent the
by compared with normal group by student's
t-test (+++p<0.001). Statistically significant
value was calculated by compared with

control group by student's t-test (¥*p<0.01).

2) IL-13 Al v A= 93¢

AAES 210.3 £ 5.0 (pg/m), THERTLS
368.0 £ 22.2 (pg/m)E e} AR v] s}
o] fFoA dE (+++p<0.001) 7S YER
lth. Dexa Folate 2926 + 8.6 (pg/mb),
HYBH Foli2 283.4 + 27.8 (pg/m)= e}
v, BF gzt vlste] f94
(++p<0.01, *p<0.05) AR}t (Fig. 13).

NC/Nga mouse sEHE] nx= g 75

450 -
400 - +H

350 -

IL-13 level in serum (pg/ml)

Normal Control Dexa HYBH

Fig. 13. Effect of HYBH on the level of
IL-13 in the serum of TNCB-induced atopic
dermatitis model of NC/Nga mice. The levels
of 1IL-13

commercially

were determined using a
ELISA kit. The
mean =+ S.E.

Statistically significant value was calculated

available
results represent the
by compared with normal group by student's
t-test (+++p<0.001). Statistically significant
value was calculated by compared with
control group by student's t-test (#¥p<0.01,
#p<0.05).

3) IL-17 Al nx&= g

AL 2350 = 194 (pg/m), DRT-S
719.0 £ 60.3 (pg/m) o2 YER} Ao H]
sle] §-94 dE (+++p<0.00D) 712 dE
Al Dexa TS 524.7 + 68.5 (pg/mb),
HYBH %oli& 596.2 + 108.9 (pg/ml)= L}E}
U, Dexa Folwo] tizxatol] H|3te] F-2o14 9l
Al (+p<0.05) 43T (Fig. 14).
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Fig. 14. Effect of HYBH on the level of
[L-17 in the serum of TNCB-induced atopic
dermatitis model of NC/Nga mice. The levels
of IL-17 were

commercially

determined using a
ELISA kit. The

represent the mean =+ S.E.

available
results
Statistically significant value was calculated
by compared with normal group by student's
t-test (+++p<0.001). Statistically significant
value was calculated by compared with
control group by student's t-test (¥p<0.05).

4) Histamine AA ko] w x| g

At 38.5 £ 2.9 (ng/mb), thZw+2 100.5
+ 1.9 (ng/mf) .2 YER} Adatel Hlste] 9
A4 9 (+++p<0.001) F7Hs YERpATH
Dexa ¥l 74.1 + 14.6 (ng/m¢), HYBH ¥
oS 91.6 + 3.0 (ng/mO)E e, HYBH F
ool A dizate]  Hlgte]  Fo4gd
(+p<0.01) #a38ltt (Fig. 15).
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Fig. 15. Effect of HYBH on the level of
histamine in the serum of TNCB-induced
atopic dermatitis model of NC/Nga mice. The
levels of histamine were determined using a
ELISA kit. The

represent the mean * S.E.

commercially available
results
Statistically significant value was calculated
by compared with normal group by student's
t-test (+++p<0.001). Statistically significant
value was calculated by compared with

control group by student's t-test (**p<0.01).

6. &% W immunoglobulin Aol w1 X]=
33

D) IgE A4 =kl w1

HF 1450 = AATLo] 473.5 + 5.0 (ng/mb),
g2 505.7 £ 7.4 (ng/m) o2 HER B
o Hlsle] frod = (++p<0.01) F7HE Y
BRI, Dexa FoATL 416.2 £ 14.6 (ng/
me), HYBH fo]i*& 488.4 £ 0.6 (ng/mO)& 1}
el i zwtel] Blake] o)A QA Geep<0.001,
#+p<0.01) #4389 (Fig. 16)
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Fig. 16. Effect of HYBH on the level of IgE
in the serum of TNCB-induced atopic
dermatitis model of NC/Nga mice. The levels
determined  using a
ELISA kit. The

represent the mean =+ S.E.

of IgE were
commercially available
results
Statistically significant value was calculated
by compared with normal group by student's
t-test (++p<0.01). Statistically significant
value was calculated by compared with
control group by student's t—test

(++%p<0.001, **p<0.01).

2) 1gGl Aol v X JF

AT 9674 £+ 28.6 (ug/ml), thFRTS
3040.0 £ 69.5 (ug/m) o2 e} BAFdtel ]
sto] oA e (+++p<0.001) 7S UE
YA}t Dexa T8 2728.0 + 71.1 (ug/mb),
HYBH $o]& 2648.0 = 81.7 (ug/ml)= e}
L T e L s T S = B
(+#p<0.01) #2383tk (Fig. 17).

NC/Nga mouse sEHE nx]= FdF 77

1gG1 level in serum {ug/ml)

Normal Control Dexa HYBH

Fig. 17. Effect of HYBH on the level of
IgG1l in the serum of TNCB-induced atopic
dermatitis model of NC/Nga mice. The levels
determined using a
ELISA kit. The

represent the mean * S.E.

of IgGl were
commercially available
results
Statistically significant value was calculated
by compared with normal group by student's
t-test (+++p<0.001). Statistically significant
value was calculated by compared with

control group by student's t-test (*¥p<0.01)
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34 dgo R QAH I
olEN 3 RAL gyf 54 o]l 90%7} UH
shm] AWkH 0 & vo|7} FU RS fH ol 7t

%E}SZ,SS).

0

=
S I IJr A thnl dAHS #3
& A Sk FAE Rela glen, i
T4 EF %%i‘rﬂl g stE = A4S wola
Qo™ ofol] djgh walo] irolx|aL gk
ORI M| F-1 2 faobrlell Alzkske] A]l7]
7P BEA UEhe, At ofskE ukEste,
e 2HLE Thsshy @A7F et Aol
e EAA =5 Qo A 7)ol mhE olEy] ]
HAe *1i Fgol Aol A & Aed’,
oy el wheh AAl w71, oA, W
371 1/]”‘5 T A wA7ds 2ol A
SR R ey dAgei, o AEAd
o] A s o)} el &3] dojubH, of
HA71elE 2, FWd 52 el "3l 1
I} o] WA sk, whg 7ol W AR <l

AstA Q) ZHoA AR, FA4 TEE =
wo $29] -4, IL-5, [L-13 mRNA ¥3 xﬂg

NEE He Jﬂom IL-4, IL-13& BAE 4 5

& A3} (isotype switching)S 2438t IgE A
AHe 2771, VCAM -13 2e gaa28
S FIAA A A& %EH’\W]F—’, Thl

o
A ETR S A, -5 FATY
fe=] [
o

R whd Bl sl 95 WEe v sk
ol o3 FFxA o] APAFEIL, xIFol IgE
A= 373k Langerhans cell¥} inflammatory
dendritic epidermal cell®] 4 F7l5 EF o
2 o7 g R wAdy) WA ue- Ao
429] IL-4, IL-13 mRNA ZAAHZ7} EA8=
HbA | JL-5, GM-CSF, IFN-v, IL-12 mRNA %
AMxze F497] Wi HlsA s Frtske
Aoz BuFa k. w7 dFukse] A&

el [L-59F GM-CSF7} Z7)sto] A4}

o)
=
i
=
i
=<
=2
AQ
%
rﬁ
o
i)
)
N
N
X
)
il
o
fr i

At 9= Fasel s @dstech IFN-v
[L-12¢] 93] AYito] F1so] PAMNEE &4
ki ST CD8+ TAE7} cytotoxic T A|ER #

el E FE3hH, Th2 AXEe =28 A8
3 Thl xﬂ_ul 35 EX8le 3oz dyA
011:]—36)

webA] ol BT H-¢lo] F/d7]el= F= Th2
cytokineo] 9% Whgol| FAES & F o
0wk whg ol 3R] wWe] & T Al
3EF Th2d Apo]EFQIe] Adke] <F3) A A
Th13} Th2¥ AtelE7kle] A EAjstA €t
38)

Ao AHEE NC/Nga AFAE olEV v
o] Ag o] F2 AME-EHE spontaneously
developed dermatitis E2%0 2 m v a)st4
o]go] Aol AN A== WH I w9 fALS)
oh ey Ey ATy YA 7 ohekeka 2f
A frEe] 50% olatE w9 A o= ol Ed] Y
¥4 A85A ey BEE A9 aF HAUE

d% malzi Augel ¥4 ok wiel 9l

tHH2 ey B AgdAE HER
2,4, 6-trinitrochlorobenzene (TNCB)E dH&
A g5to] ORI I EES fHetgion, gl

ZwoRE 74 & A E7] AA Ade] AL
QE]AL&AM)’ /\]—O]Eﬂ"ﬂ }‘}1\1’% quﬂ }‘— H/\J,];d
el 2ol = Fher] ohE T Ree] g wol o]

€5 dexamethasone (Dexa)s A&ttt
15,46)
& WE 2dg vHE7] 98kl NC/Nga A3
T FRelA TNCBE =¥ & 95 ¥sgs

o

HEel=l, NC/Nga A5 5 I -9 A}
g olEIIREdY  #e FA40 3w
(Erythema), 7t 1% 35 (Pruritus &
Dry skin), #&3 8% (Edema & Hematoma)
AT (Excoriation) o
(Lichenification) &©°] €}

v
=
tlo
]

3

o
o



TFEH R Jio] NC/Nga mouse BEHEjo] n]x= o3 79

ATt (Fig. 1 AeAbzl), o]8dt B2 W »
el 653t HYBH 15,— 3 T g0tz WslE A
T e A

=4 5
HeE Iéliﬂrﬁ g3 4 AT (Fig. 1 3t2A
NC/Nga 279 clinical skin score®l
FAdd 2T Dexa FoAwd &
HYBH Foltoll A tizatd vlste] {94 A
skt (Fig. 2).

ol ] AN v & JFE ARzt
PBMC Wl We Axe HEES FARSISIH
CD4+/CD45+ 2] Alxo] nj&L Yxo3 v
3te] 27.5% 7HAS AL vER (Fig. 3), T Al
X 2437k HYBHOl ofate] #HAaeh Zlo 2 B
eItk B220+/ CD23+ &= A3t B AlXE UE
e Aoz B220+/CD23+ AT H &L
ol A Al vlsl 122 % §94 Ade
S7He YERl o™, HYBH Folaoll A= oz
ol wlEke]  155% #AsAT (Fig. 4).
CD4+T MXE= o] T/ Al)EFRIS A4t
3te] B A2z A AiS Eob5a, Ud‘—’ﬂi bles
o gFAxE A=
CD8+ T MXE+= AlolEFIQle] AAtH U= AXE
2l &4 (cytotoxic activity)2 7HAL &
altered self-cell& A|AsI= 9&E sh=d51),
CD4+ 9} CD8+ ol A= EHZ%% HlaLske] Zpz)
30.1 %, 26.4 %9 #TAsIRaL (Fig. 5, 6),
CD3+/CD69+ Al = vz ]5]1 22.2 % 7+
2sto 2 W (Fig. 7), HYBH7F W] # < wel &
AE JAENSS & 7 AT AHHe=
PBMC®] AAAE W3S S3|A dF2TS ofE
o R-do] 48= 0, HYBHE 413t5 ofEy]
AEAE MNAAZIEA ooz HAAE H]
ol Aay Aow F3Hr)

CD3% TCR¥} T AlE ZWHoA 3fte] EH3t
AR EABIE o8] 74A o] AR g, §, ¢, T,
n chain ozt E¥= vl 7RAe] whiiHo
CD3& ©]FaL Ut} o]E2 T Alxze] 3¢l Q14
oA, AIEZ Y= 43 AsE

5% M 9E Rew

_Q

lo

transduction)dl= 7|

el A Q=d’?, dorsal skinoll 4] CD3+ 9] A%
H]&2 HYBH Foio] tiztol nls) 67.5%%
o4 oA FAasa (Fig. 8), FH+E et
W CD11b+/Gr-1+9 AX H]&S HYBH ¥
ool tiztel Hldl 34.8% AE o4 U
A AT (Fig. 9). o] 22 ANkl WA xE
B9 Hghe 2 A8V AT AX S AfolE
7iQlel A B FRR HES AAToEH
TR ARl olEF T Rede]l gt QlE AlAbEhaL
}\}\Tq—~

olE || T Ao A HATA 2HAANA TH
9902 %9 st Th ¥EF (T-helper
lymphocytes)«] g4 Bggo] 7198, &
73 F9 Y& Thl MXEY Y53 Th
Aol &4 T/ FEsheE AlelEIRIC|th
Th2 AXEel| A 5-u]¥]i= Alo|E7}el IL-4, IL-5,
IL-13& B Al¥9] 58HSS Fuslo] IgE &
A A Z7MA 7 Bk ol histamine ¥}
e cytotoxic =AES] w&=7F F7FeHA 27t
T 9% WeEol AAHWY, Thl MZIA &
HEE APl ERD IFN-yE A0, vy
of Thl A*¥:= IFN-y, IL-2, TNF %<& &4]3}
o], Th2 Alxe] &4 248 T3l A3 2yl
<) 5

A AP EFFRIS] 0] E A3
2} F3) olEF R A=A
o] tpZpA o2 AFEo] Qi =, HZ g

A AAl T AL EFF] AAA oA
a3l gig A7 5 olE

B Ao A= anti-CD3/anti— CD28«] Aol
ol3) nFgAEe] [L-4¢} IFN-yo] AZFS =
A, 84 U IL-5, IL-13, IL-17,
histamine Z12]al W S 259 [gGl, IgE A
FS 54 skt

CD3/CD28% &A3lel H|ZAE W IL-42] A
A Aol vla] gjxTelA A SR
W, HYBH 15,402]:%01]/\1&— IL-49 %7} g%
o Hlsl 23% #2=8k3laL (Fig. 10), IFN-y 4
Fg SA Ay A dixzTel HlE)
87.3% 4= AA S7FskAdt (Fig. 11).

[e5

ox HI &

o
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ojg} Zo] E AP olEF IR FQ
{9191 Th1/Th29] =& H|(ratio)el] 7]¢l%ttt=
AL 7 s, Th2e] FAS a7,

Thlel A& S7HA7]E Zo] olEF v 59
A5 QoA 7 vk gk vl oz Rl
Ty 2 AgeA= HYBHel 93] weolxl
Th1/Th2¢] HlE= Thlxth Th2 4l¥e S
o 2 Foo] ZAAT A 7Rl AoR
wol Thl AlxEel #dE TNF-q, IL-2 59 A}
o] EF}el 3} IgM, IgG2a, 1gG2b 59 3 vhul 2
of gk AF7F FUH o R HAs A0RE AlR
=3

oA IL-5, IL-139] W3loA o}&e
IL-52 dizaoA Aol vlsl] 67.9%=
Rt folA Al F7Fekalar, WA izt v
3] HYBH Fol& 16.5%% YEhd o4 3l
A Zasdet Fig. 12). IL-13S gizatolA
Aodtol v 42.9%= e oA AdA F
7velel 3, dlze] H]E] HYBH Fol2 23%
2 Yehd §o4 e s Yehdt Fig.
13). T3k <+ Aol A= Thl, Th2 Alxe}t &
A Th17AE7F B Alo]EFFS IL-17,
IL-6, TNF-q, IL-22% 2&dgto 24" o}y
5, Ad, A} e vt ZVWO% |
S HA ol dFE v Hve AT
ﬁﬂmuﬁ”’g) 53] IL-17& <)
S FEst] FAA7I=d T8
9 B Al oA HYBH Folie
gﬂ W IL-17 S 17.1% 424 A 2
AA1Z T (Fig. 14). T3 histamines t) &9l
A Aol vlE) 161.0% ol dA F718H3
o, HYBH Fool e Fo4 AdA #Aast
At} (Fig. 15).
A A WY %i%ﬂ&l BAZFSE SA
IgEe] AAZS Ad x
o)A Al FAaEE Bl AT & A (Fig.
16), 1gG19] A=
o4 AA w-s}am (Fig. 17).

7o) I FiMEEES T v B3 4

o @3 2 HE Hli W Ak =7}

é_‘:,_lﬁ, lFUr

¥
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2
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T
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IL-5 283 IL-132 HYBH Foi& 23%,
17%, 23%%2 ZFAaTQ 3, HFSE-MG S 31.4%,
82.1%, 83.7%% #ad Ao & el} Th2 Al
oA AR AOlEFRRIS ISl Y
2o ZAaE Bl CD3+AFE HE 2L IgE A
Aol digh Blal FA oA % HYBH Fo Rtk
FIFEY oA o B AaE BIth

CD8+ Al EH]&ol| ¢t TFN-yo Ao
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he} e FEEE ol A = EHZ?-OH l
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FRF R J7o] NC/Nga mouse SEHEo] nx= g 81

HYBH A2+ tizxaol H]ste] dorsal skin
oA CD11b+/ Gr-1+, CD3+ HIANE &
7Yz} 35.3 %, 67.5%%= &4 AA 7FAA
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