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Effect of Cheongyeoltang (CYT) using Bioconversion

on Atopic Dermatitis

Kang Hyun-Suk' * Kim Seung-Hyung® * Gim Seon-Bin! - Kim Soo-Myung® * Kim Dong-Hee' *
"Department of Pathology, College of Oriental Medicine, Daejeon University
“Institute of Traditional Medicine and Bioscience, Daejeon University

*Department of Anatomy, College of Oriental Medicine, Daejeon University

In order to improve efficacy of oriental medicines and to study the application of fermented oriental
medicine in clinicals, the efficacy of CYT and CYTBH on atopic dermatitis were evaluated. The results and
conclusions are as follows.

CYT and CYTBH significantly improved the atopic dermatitis symptoms in NC/Nga mice by naked eye
evaluation and significantly decreased clinical index in both groups. CYT and CYTBH both decreased the cell
numbers of CD3+, CD11b+Gr-1+ cells in dorsal skin. Of the cells, CYT significantly decreased
CD11b+ Gr-1+ cells whereas CYTBH significantly decreased all immune cells.

CYT and CYTBH both decreased the production rate of IL-4 and IFN-y activated by CD3/CD28. In the
case of CYTBH, significant decrease in all cases was observed. CYT and CYTBH decreased the production
rate of IL-5, IL-13 and IL-17 in serum. Significant decrease of IL-5 in the case of CYT and IL-5 and IL-13
in the case of CYTBH were observed. CYT and CYTBH significantly decreased transcription of IL-5 mRNA
and IL-13 mRNA in skin. Significant decrease in IgGl and IgE immunoglobulins in serum were oberved in both
groups. Significant decrease was only observed in the case of CYTBH. Both CYT and CYTBH significantly
decreased the secretion of histamine. Both CYT and CYTBH suppressed erythema, hemorrhage, edema,
excoriation, erosion of skin tissues of NC/Nga mice resulting in the decrease of thickness of epidermis.
Significant decrease of infiltration of obese cells was also observed.

The results above indicated that both CYT and CYTBH had significant efficacy in the treatment of atopic
dermatitis through immune modulation. Animal studies showed that CYTBH had superior activity than that of
CYT suggesting further and continuous studies on the changes in ingredients or absorption improvement by

fermentation should follow.

Key words : Cheongyeoltang (CYT), Cheongyeoltangbalhyobang (CYTBH), Atopy, NC/Nga, fermentation,

immune cells
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real-time PCRS ©]83% IL-5% IL-13 mRNA
A4 WA BN ZYs0n, snow

= QHE odxxﬂ;]_oq }_xlg] [eZ =3 ,q]_rlL_;}j]_& 1:_%

15%, 12A17+-12A17F (light-dark cycle)2] 37

ANA 157 A7 F AFel Agselom of
A

Ao eka SEAYEE AT (IACUC:
Institutional ~ Animal Care and  Use
Committee)®] &% (5¢1H35:  DJUARB
2010-002)& 3kt

2) oF=

2O AR AN HEGY AR
(Cheongyeoltang, o] s} CYT,

Cheongyeoltangbalhyobang, ©]d} CYTBH)<
T PSS AT BEPE Aol T
gatel Gastel ALgHIL, 1 g} ¥F (1
) B 2o (Table D).
Table 1. The Prescription of CYT and
CYTBH (1#)

wR L 4 ¥4 AE (2
24 Lonicerae Flos 8
VI Gypsum 8
% Coptidis Rhizoma 4
® % Scutellariae Radix 4
* M Phellodendri Cortex 4
% T Gardeniae Fructus 4
ik Cimicifugae Rhizoma 4
% % Scrophulariae Radix 4

Total mount 40

3) Alek
2 Yo Alg® Al F  collagenase,

RNAzolB, RBC lysis solution, aceton, olive

oil, diethyl pyrocarbonate (DEPC),
trypsin—EDTA, acetic acid, tris—base,
tris—HCI, paraformaldehyde, dulbecco's
phosphate buffered  saline (D-PBS),

dexamethasone, 2,2-diphenyl-1-picrylhydrazyl
(DPPH), 2',7'-Dichlorodihydrofluo-rescin
diacetate (DCFH-DA) %<& Sigma (USA)A} #|
=5 AHE35FSlaL, 2,4,6-trinitrochlorobenzene
(TNCB)= FolA ok (Korea) AEFS,
anti—-CD11b-FITC, anti-Gr-1-PE, anti-CD3
-PEE (USAAF A5, IL-4, IL-5, IL-13,
IL-17, Histamine, IFN-YELISA  kit&
Biosource (USA)AL A%, 1gGl, IgE ELISA
kit Shibayagi (Japanm)Al #|&S T3k A}
gt om, 71ek ARtk Aok 55 AloFS AHE

akich,
4) 717]

Ay ARgE 7l dRFE7] (WE
Korea), M4l (EMAE IS4,

Korea), rotary vacuum evaporator (Biichi
B-480, Switzerland), microwave oven (LG,
Korea), freeze dryer (EYELA FDU-540 Co.,
Japan), autoclave, deep-freezer (Sanyo Co.,
Japan), clean bench, water bath, vortex
mixer, heating block, ice-maker (Vision
scientific Co., Korea), plate shaker (Lab-line
Co., USA),

homogenizer

centrifuge (Hanil Co., Korea),

(OMNI  Co., USA), flow
cytometer (Becton Dickinson, USA), Applied
Biosystems 7500 Fast Real-Time PCR
system (Applied Biosystems, USA), ELISA
reader (Bio-Tek Instruments, VT, USA),
fluorescence contrast microscope (Nikon,
Japan) & AR&3ISiTh
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D A& FF

CYT 334 &%l 75 1,500 mbs 743kl &4
T FE7NA 3N FESF T de FEAS
A ofifste], ol & 7t T7/ AR R FF3H3
th s59S A 5A Ax7E o435t ¢
Azxd g Aoy 2T 119 ¢g& ¥F B
(- o TER 34t ARE-8t

itk wE Awel CYTBHE CYT vk E3&
o B 5¢Z 7|Fo = 3le] 70TA

=) 5, MK (EMAS
1) 200 mE @I 72A17F ek 40Tl A

@ F 1A 308 B ol LS AR
FEAL WE @ F ol FHRYAR 55
Sgom, 5

Zolg 57 4271 olgd ¢
o 2z

7 F#o]l # NC/Nga B#9 & ¥H& 7HF3t
A ARG $ A7} EbE I 5] wA] A7t
AFEES 244 ]7L WA 0}"35} 1% TNCB &4
1) 200 W 5 -9
% TNCB &9 150
£ ] BxEge, 2?3‘ FHEE 1Y 2
HA 0.2% TNCB €9 150 & 453+ 5 59
of =xth A 4719 FoE Yrdon
Fdd el
dexamethasone o2 0.5 mg/kg T2, A
#9l CYT9 CYTBH F9i2 717} 3.3 mg
/25 g/day, 4.0 mg/25 g/day &E= 6573+ AT
Fof 33t

3) &5 H7t
oFE A $2
F-odol A dnkA

Moz #59tE

(

, 45, 65 woll ofEuA I
/\}%E]L—_ oMl—xJ Oo]- ,137}
ANEAT Bt FEe F

Wt (Erythema), 7123 A% 4 (Pruritus &
Dry skin), ¥%3 d% (Edema & Hematoma),

X F19% B2

AF-=2 (Excoriation), B]413} (Lichenification)
S 57HA oY Zhzke] 52 gl (0), oFE (1),
T35E (2), A%k 3oz AHTATE

4) AGAHE £
¥ £8 % TNCBZ 2% NC/Nga Aol
A A ] v R 228 2 chopping g

T collagenase 1 mg/m¢ (in 2% FBS + RPMI
1640)S ¥il 37C shaker (140 rpm, 20 min.)
w7 el A v kst AFAE 3]sk e
2 43 ¥HESGITE o]& AlXEY] ACK £
(8.3 g NH4Cl, 1 g KHCO3 in 1L of
demineralized water + 0.1 mM EDTA)S A&
oA i B3 A sk ﬂ@?é |31 7] L,
oAl D-PBS®Z 23] A#3 T cell strainer®

TR AEE FAE B AHgaHlTh
5) &34 FAEL 4
B3 AEE 5 X 105 cells/md ¥EZ %
Aok T 4CoA WL FFASs A 7

Zroll  anti-CD11b -FITC, anti-Gr-1-PE,
antl—CDS—PE% €3 3087 oé%"ﬂ/ﬂ HE-3-A]
At W3 - 33] o] 1A E

FAIEL flow cytometryE ©]-&-3}o] éxéﬁ}ﬂ

245,
6) @4 W) AtelEstel 0 W FEu A

% ethyl ether® v} &k ol A
< o] &3t AP vhe 6,500 rpm
2083 A4 TEEke dAs skl
IL-5, IL-13, IL-17, histamine %+ ELISA
kitE o] &3slo] v} o] A9 ZF well
of A& 50 WA EF3}F1 biotin- conJugated
antibody S 50 A 7}ste] &35k T oA 7 =
oF 37°Coll A HH-&-A17]3L washing bufferE ©]-§
sle] 43 AR olE Al 100 w2
streptavidin-HRP working solutions 7}3}¢]
30 B9 AoA HbEAZ] ¥ washing

buffer& o]&3te] 43 A3l 100 wel
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stabilized chromogens 7}&}e] ¢tAoll A 30% 1583 WA 8T} o] ©4A] 13,000 rpmollA]
F gAE & 100 pLe] stop &NE A il A EEd & 80% EtOH=E FAlsta 3 &3¢
ELISA reader® 450 mollA SFEE =AH35+Y vacuum pump®lX 7=t RNAEZS F=3}9
o} T}, &3 RNAE DEPCE AHeld 20 wel 5
[gG13} IgE A ZFe A2 ELISA kitE ©] F4=ol =] heating block 75CdlA &&43}
&3to] 23 o] A5 A E coating A7 & first strand cDNA%Jol] AF&-314 )
9k gMo] 343t microwelldl] coating®F
T 4ColA] overnight 3ttt ZF wellS 33] (2) Quantitative real time PCR
washing &% g0 2 A3 F A (1004 Quantitative real time PCR& 7500
3M)S 100 WA EF33T) ol & 1At &< Real-Time PCR system& ©o|&3}o] 43313
A Lo A WF2)8}a washing &% §No 2 23 t}. Mouse Olionucleotid®] @7]8jEe 53
MAH & t}e, avidin-HRP conjugated antibody 2t} (Table 2).
100 wE A3kl 1A17F Ao Wx3 & Table 2. Primer Sequence
thAl Al F sl ol 7lel TMB 7144 100 Gene Primes Sequence
Al fhAl A 304 AR v 50 e 56 FAMFAACAGCCCAGAATAATG
stop &4 A3 F ELISA reader 450 nmoll GAPDH ProbeViC A AT A A AGTT C
A FHEE S48 CTCAATTGITAC-TAMRA-3
Forward 5 AGCCTAACCCTGITGGAGGT ¥
7) CD3/CD28¢°ll el &/dstel HIFAE e Reverse 5 GIGATCGGCTTTTCTTGAGC 3
APl EZRRL BAE 54 Forward 5 ATGCCCAACAAAGCAGAGAC 3
A 2 F HAAE 1 x 105 cells/wellS 113

Reverse 5 TGAGAGAACCAGGGAGCIGT 3

anti-CD28 1 pg/ml, anti-CD3 1 pg/mé SHA| 7}

coating® 96-well plateo] 4] 48A]7F =<t vk

5 5 okl 3 = .

& 5 e Flstel ELISA kitZ o8-t Master mixE AF£3}$1 31, internal standards=
= =Azl0dr) =4 urHo 33

IL-4, IFN-yZ SAsAT. 54 882 28 W GAPDHZ Tagman probeE A}F&3}%loH

AtolEFrel W W FRrEY 54 iy 5

Cytokine 42} &8 SYBR® Green PCR

) "‘ primer?] FZF % 200 nMeo] HA v-3A A
S o). IL-59} IL-13 mRNA &7 walek 2ae
w5 Rz o] A cDNAS A ste] B35
8§ wiE A% el Quantitative o). Quantitative real time PCRY &2 Ut
real-time-FCR S 3} 2ok 50Tl A 25, 94TelA 1057 WS
(1) NC/Nga A1 w5 a)pz2el 4] RNA 2‘5}04 pre—-denaturation A7l %, 95TCo|A 15
=)
= . %, 60°ColA 18#7F ¥k-g-3to] 403] wHE S8 &}
NC/Nga 4| 7 AHFEHL HEse] 2 At AR FolFe UETS internal
el RNAzoIB 500 = %3t S W andard® GAPDHE Abe3] 1L-59} 1L-13
homogenizers= £33FAT. of 2ALN EF o yygun RQS SR RQ Gelative
=] )] = X S B
Al chloroforrri (C?CIS) 50:@03 7‘37}2& quantitative) 3t o9} o] =459t}
O
15 .J_Z_]_— E}/\] :9:'5 O]' E} O] E\joﬂ 15 Tl:_‘ y = X(l + e)n x = starting quantity y =
3‘

=18k 3 13,000 rpmoll A QA 23
200 w9 4F NS 3438t 2-propanol
200 s} 5% T3 F A3 EEL I5olA

yield n = number of cycles

o R

e = efficiency
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AF T8 Foll, wiF-e] 9F-E wojuio] 10%
formaldehydeoll Al 24A)17F 243} 1A 9]
B A4S g or Fustglal, 5 m
2 blocks RHEEH. olE dTe dovl=
epidermis, dermis, keratinocytes, neutrophils
/eosinophils 1 9] t}E A ¥} BES 2H3E}
hematoxyline /eosin (H&E) A3} H]wkA
(mast cells)E @A 3}+= toluidine blue &4
AAEte] 24 W v e &S wEst
=3

32 o Horr

3. BAAE

ksl Ay ogHE Ao A= mean
standard error (S.E)E 715891, 94 4

%< Student's t-test FAHE o]l AH
;H’i‘:]'.

[¢]

II. & Bg B

1. NC/Nga 4719] 91361 A% v A= 9%
7742 NC/Nga AHAE AXI F TNCBE
433 =] UGS FUAEA HYT

?l CYT$+ CYTBHE 6F3F 174 Fofstgich
4

Fig. 22 & 105, 125, 1459 ¥%-9 2
To} M AEE YERFE AR, CYT9
CYTBH Fofito] tizstol njsjr »)5el #d
et dAEA WSS 9T 5 v
(Fig D. g5 Ae ofEy RS g
F HZF 67 o 9FA9 st s #eH
Wl o5t FAgg A=, tHéiL—&— 7.67 £
1.21, Dexa ¥ 3.33 + 1.03, CYT EOHL

& 3.00 + 0.89, CYTBH TOEHLO 2.17 £ 0.
= ozl ws) B o)Al (++p<0.01)
&5 UERhSiY (Fig. 2).

u\‘”

X5 B19% F25k

10w 12W 14w

Fig. 1. Comparison of skin manifestation in
NC/Nga  mice
experimental group. Atopic dermatitis was
induced by TNCB treatment in the dorsal

skin.

between  control and

—+—Control —i=Dexa =#—CYT ===CYTBH

Clinical skin severity score

10w 12w 14w
Weeks

Fig. 2. Effects of CYT and CYTBH on
clinical skin features and severity in
TNCB-induced NC/Nga mice. Clinical skin
index of dermatitis was defined as the sum
of the individual scores graded as O (none),
1 (mild), 2 (moderate) and 3 (severe) for
each of five signs and symptoms (Erythema,
ruritus & Dry skin, Edema & Hematoma,
Symptoms

Excoriation, Lichenification) ;
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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<0.05,
#+p<0.01).

2. Dorsal Skint] H A ¥
&

1) CD3+ AE H]&o] mA]=

ot 36.45 £ 2.95 (%), HETL 63.10
+ 1.50 (%)= et tjzdoll A A gt
4” A& (+++p<0.001) F71E YER
, Dexa FoJ#& 35,55 £ 5.15 (%), CYT
Toqi% 53.90 + 5.40 (%), CYTBH Foj-&
29.90 £ 4.30 (%)Z YERY} Dexa Tl
CYTBH Foftoll A izl vlate] o4 3l
Al Gxp<0.001) A&} (Fig. 3).
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Fig. 3. Effects of CYT and CYTBH on
CD3+ cell rate of
TNCB-induced atopic dermatitis model of

dorsal skin in

NC/Nga mice. NC/Nga mice model followed
by the treatment of CYT and CYTBH for 6
weeks. At the end of the experiment, the
cells from Dorsal skin stained with anti-CD3
and positively stained cells were analyzed
by flow cytometry. The results represent the
mean * S.E. Statistically significant value
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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<0.001).

2) CD11b+/Gr=1+ A v &ol nx &= 9

AAEe 1145 + 0.95 (%), HETS 33.35
+ 0.85 (%)Z VeI thzatol A gl u)s)
o] FoA A (+++p<0.001) 7= ERA
3L, Dexa Folite 23.75 + 1.65 (%), CYT
Folte 30.60 £ 0.50 (%), CYTBH Fofi-&
21.55 £ 2.85 (B)Z YE dizatol vlste]
o] A QA (+#xp<0.001, **p<0.01) ZAdttt
(Fig. 4).
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35 b

30 -

25+
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15+
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CD11b+/Gr-1+ cells in Dorsal skin (%)

Normal Control Dexa T CYTBH

Fig. 4. Effects of CYT and CYTBH on
CD11b+/Gr-1+ cell rate of dorsal skin in
TNCB-induced atopic dermatitis model of
NC/Nga mice. NC/Nga mice model followed
by the treatment of CYT and CYTBH 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 flow
cytometry. The results represent the mean
+ S.E. Statistically significant value was
calculated by compared with normal group
t-test (+++ p<0.001).

Statistically significant value was calculated

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

3. CD3/CD28% &/d3tel vl Z Wl Ato] =
7Hl Aol W X= A

D IL-4 Bl A= 9

AT 2889 £+ 39.4 (pg/m), RS
511.1 + 13.6 (pg/m)o2 e} Ao H]
st frod e (+++p<0.001) F7HE UE
YA}t Dexa Fo7-& 285.6 £ 25.6 (pg/mb),
CYT Fol2 284.5 £ 17.6 (pg/mb), CYTBH
Fol 2 388.9 + 16.7 (pg/m)E YEIY,
aoll mlEke] fojAd QA (#+xp<0.001) 743k
ot (Fig. 5).

600 -

44

E & & 8

IL-4 level in spleen cul.sup. (pg/ml)

&

0
+CD3CDX  Normal Control Dexa T CYTBH

Fig. 5. Effects of CYT and CYTBH on the
level of IL-4 in splenocytes of NC/Nga mice.
Splenocytes were stimulated with anti-CD3
and anti-CD28 antibodies for 2 days and the
levels of IL-4 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 (###p<0.001).

2) IFN-y A&l m 2= g3k

AT 4194 + 58.7 (pg/mb), R
785.6 + 9.9 (pg/ml)o.2 LER} AAktol nls}
o] 94 AYE (+++p<0.001) 7S YER
ltt. Dexa Foli+& 355.1 + 455 (pg/mb),
CYT TS 679.6 + 69.3 (pg/m), CYTBH
Folie 683.9 + 37.0 (pg/m)E e, Dexa
Folt7t CYTBH FofwtollA dizatel ko
oA A (++xp<0.001, ##p<0.01) A3+
t} (Fig. 6).

900 -

8 8 8 8 8 8 8

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

g

0
2CD3/CD28

Normal Centrol Dexa YT CYTBH

Fig. 6. Effects of CYT and CYTBH on the
level of IFN-y in splenocytes of NC/Nga
mice. Splenocytes were stimulated with
anti-CD3 and anti—-CD28 antibodies for 2
days and the levels of IFN-y in the culture
determined using

ELISA kit. The
represent the mean £ S.E.

supernatant 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
t—test

control group by student's

(+#xp<0.001, *#p<0.01).

4, 84 U Aol =71 2 | 2ERNl AAJ T
w A= gk

1) IL-5 Aol wx&= F3

S 54.0 + 8.3 (pg/ml), 22 168.
+ 6.0 (pg/m) o2 e} At

M
=2
=
QL
ea
o
1o o
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A e (+++p<0.001) F7HE YERICL
Dexa o2 138.7 + 14.4 (pg/mb), CYT F
o2 144.0 *+ 6.4 (pg/m), CYTBH Fo+2
138.1 = 3.5 (pg/m)E YERY, CYT T3
CYTBH Foftoll A thzatell vlete] o4 3l
Al (+#p<0.01, ##xp<0.001) A&ttt (Fig.
7).

200
180 - e
160 -
140 -
120 -

100 -

IL-5 level in serum [pg/ml)

Normal Control Dexa T CYTBH

Fig. 7. Effects of CYT and CYTBH on the
level of IL-5 in the serum of TNCB-induced
atopic dermatitis model of NC/Nga mice. The
levels of IL-5 were determined using a
ELISA kit. The
represent the mean =+ SE.

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,

#xxp<0,001).

2) IL-13 Bl v A= 9F

ANTFS 2103 + 5.0 (pg/ml), WERTSS
368.0 + 22.2 (pg/ml)o.& e} FAktol A
skl o)A 9l (+++p<0.001) F7HE e
Wtk Dexa Foli& 292.6 + 8.6 (pg/mb),
CYT Fofie 343.5 + 38.9 (pg/ml), CYTBH
Fo e 266.6 £ 21.0 (pg/m)Z LrERY, thx
ol )3t Dexa T3 CYTBH Foitol A
FA QA (++p<0.01) ZA3sFA T (Fig. 8).

IL-13 level in serum [pg/ml)

Normal Control Dexa YT CYTBH

Fig. 8. Effects of CYT and CYTBH on the level
of IL-13 in the serum of TNCB-induced atopic
dermatitis model of NC/Nga mice. The levels of
IL-13 were determined using a commercially
available ELISA kit. The results represent the
mean £ S.E. Statistically significant value was
calculated by compared with normal group by
(+++p<0.001).

significant value was calculated by compared

student's  t-test Statistically

with control group by student's t-test (+#p<0.01).

3) IL-17 Al mx&= g

AAre 2350 + 194 (pg/m), HEF
719.0 = 60.3 (pg/ml) o2 YER} AATto] H]
sle] §-94 dE (+++p<0.00D) F7FE dE
At Dexa TS 524.7 + 68.5 (pg/mb),
CYT FoJ+2 601.3 £ 45.3 (pg/m), CYTBH
Folate 576.8 + 89.7 (pg/ml) = YERY, Dexa

Folol A izl Hlstel oA Al
(+p<0.05) #48FAtt (Fig. 9).
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Fig. 9. Effects of CYT and CYTBH on the
IL-17 in the
TNCB-induced atopic dermatitis model of
NC/Nga mice. The levels of IL-17 were
determined using a commercially available
ELISA kit. The results represent the mean *
S.E. Statistically
calculated by compared with normal group
t-test  (+++p<0.001).
Statistically significant value was calculated

level  of serum  of

significant value was

by student's

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

4) Histamine 8]l v X]&= 93

e 385 + 2.9 (ng/mb), HETL 100.5
+ 1.9 (ng/mO) 2.2 Ve Ao vlste] <
A e (+++p<0.001) F7HE YERICL
Dexa Fo{t& 74.1 £ 14.6 (ng/mb), CYT F
T2 89.9 £ 0.5 (nhg/md), CYTBH Fo2
65.7 £ 5.7 (ng/mO)E YERY, t)ztel] H]3}e
CYT ¥ CYTBH Fojtoll A f2lA Al
(++xp<0.001) #A3FA Y+ (Fig. 10).

120

8

g

8

Histamine release level in serum {ng/ml)
53 3

Normal Control Dexa CYT CYTBH

Fig. 10. Effects of CYT and CYTBH 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 commercially available
ELISA kit. The results represent the mean =+

S.E. Statistically significant value was

X5 B19% F25k

calculated by compared with normal group
t-test (+++p<0.001).

Statistically significant value was calculated

by student's

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

5. 13 A ¢] Ato] EFFel mRNA 3ol m]x]
= ok

1) IL-5 mRNA Zdedl] nx]&= gk

[L-5 mRNA §Ax 2&L gzt RQ 3ho)
1.103 £+ 0.1032 o, A4 0 +
o=z yepY, A
(++p<0.01) S7F8kA T} Dexa Foli-2 0.797
+ 0.049, CYT FoJ& 0.780 + 0.036,
CYTBH ¥oJ& 0.724 + 0.0462.8 e
izl vlske] frojad QUAl (++p<0.01) FFAsh
At (Fig. 11).

14 -

IL-SmRNA

12 - T

10 -
08 -

06

RQ of cytokinein NC/Nga dorsal skin

Normal Control Dexa (443 CYTBH

Fig. 11. Effects of CYT and CYTBH
extract on the level of IL-5 mRNA in the
TNCB-induced
dermatitis model of NC/Nga mice. Skin was

dorsal  skin  of atopic
obtained by biopsy and used for preparing
total RNA. Isolated RNAs were analyzed by
Real Time-PCR using gene  specific
oligomers. The results represent the mean *
S.E. Statistically
calculated by compared with normal group
by student's t-test (++p<0.01). Statistically

significant value was calculated by compared

significant value was



el A=

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

2) IL-13 mRNA W&o nx&= o
IL-13 mRNA A2 @& 279 RQ #
o] 1.060 £ 0.060¥ #, AL 0.809 +

o
0.0402.& vreR, Aodatol Hlste fo4 A
(++p<0.01) =7}38 T} Dexa Folite 0.721
+ 0.027, CYT H9a€ 0.756 £ 0.090,
CYTBH ¥9Ji2 0.863 + 0.038% el o
Zare] wjske] frold A (+xp<0.001,
#+p<0.01) 74319 (Fig. 12).

12
++
IL-13 mRNA

=
o

=l
=

RQof cytokine in NC/Nga dorsal skin
o o
= =2

I
¥}

Normal Control Dexa oT CYTBH

Fig. 12. Effects of CYT and CYTBH
extract on the level of IL-13 mRNA in the
TNCB-induced
dermatitis model of NC/Nga mice. Skin was

dorsal skin  of atopic
obtained by biopsy and used for preparing
total RNA. Isolated RNAs were analyzed by
Real Time-PCR using gene  specific
oligomers. The results represent the mean *
S.E. Statistically
calculated by compared with normal group
by student's t-test (++p<0.01). Statistically

significant value was calculated by compared

significant value was

with control group by student's t-test
(##%p<0.001, #*p<0.01).

6. % W immunoglobulin YA el WA=
S

s T3 Fol=v| 5o M wigE 129

aand

1) IgGl A%l vx= I3

AL 967.4 £ 28.6 (ug/mb), HETFS
3040.0 = 69.5 (ug/ml) o2 YERT AGAdatel H
sl §94 dE (+++p<0.00D) 712 dE
At Dexa T 2728.0 + 71.1 (ug/mb),
CYT o2 2730.0 + 94.1 (ug/mt), CYTBH
Folite 2860.0 £ 49.9 (ug/m)E e, thx
ol Hlste] Fo4d A (x#p<0.01, *p<0.05)
743kl (Fig. 13)
3500 -
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Fig. 13. Effects of CYT and CYTBH on the
level of IgG1 in the serum of TNCB-induced
atopic dermatitis model of NC/Nga mice. The
levels of IgGl 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,

#p<0.05).

2) IgE A= v &= F&

HF 1450l = Aol 473.5 £ 5.0 (ng/mb),
2 505.7 £ 7.4 (ng/mh) 2 ERY A
of Hlaleo] oA A& (++p<0.01) T7HE LE
YAk Dexa oIS 416.2 £ 14.6 (ng/mb),
CYT 4 493.1 £ 17.7 (ng/md), CYTBH
Folit 382.2 + 31.8 (ng/mh)= YERY, oz
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o]l v]3le] Dexa T3 CYTBH o 7ol A
oA A (exp<0.001, ##p<0.01) 7FA3F
o} (Fig. 14).

600

++
500

g &

IgE level in serum [ng/ml)
e
B

100 -

Normal Control Dexa T CYTBH

Fig. 14. Effects of CYT and CYTBH on the
level of IgE in the serum of TNCB-induced
atopic dermatitis model of NC/Nga mice. The
levels of IgE were determined using a
ELISA kit. The
represent the mean =+ SE.

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

t-test

Statistically significant
control group by student's
(##%p<0.001, #*p<0.01).

7. 224 Wl

1) Hematoxylin and eosin &4} 3}

H&E 94& 3 oo v 9y 27
ol HEle] epidermis®t dermis7} F-F2
AAEA FAHJAL, W] HAEE HF
HkbA (Fig. 15B), Fig. 15C, 15DoA YEt
°F o] CYT %F4w# CYTBH Fou2
epidermis®} dermis®] F7 2 W o] Ao
iAoz gAaskgivh a8u CYT Foatt
CYTBH Foi kel B2l vao A= & A
ol ¥ 4 AT} (Fig. 15C, 15D).

REER L

ZoE oo

X5 B19% F25k

Fig. 15. Histologic examination of dorsal skin
lesion in TNCB-induced NC/Nga mice. NC/Nga

mice model followed by the treatment of CYT for

6 weeks. Dorsal skin biopsies was stained with
hematoxylin and eosin (H&E) (A; Normal, B;
Control, C; CYT, D; CYTBI) for examining
inflammatory cells. The stained tissues were
observed by bright microscopy (Nikon, Japan,
orignal magnification, x100).

2) Toluidine blue 944

AEA Yo +ES FHEY AT HRAE

& P EAoR, IAYHEL s 2=
A}H]i%ﬂ ZH1 3 2=EE ¥393}o] toluidine

bluedl] WA & HERHo] o] & &1st7] ¢l

AL AT A F8
= AFH3e] toluidine blue
LR CYT Fola3} CYTBH Fojite
jzztel Blste] HIRbA|Ee] FFo] AiFow
25 (Fig. 16C, 16D).

NI
o2 ot
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Fig. 16. Histologic examination of dorsal
skin lesion in TNCB-induced NC/Nga mice.
NC/Nga followed by the

treatment of CYT for 6 weeks. Dorsal skin

mice model
biopsies was stained with toluidine blue (A;
Normal, B; Control, C; CYT, D; CYTBH) for
examining mast cells. The stained tissues
were observed by bright microscopy (Nikon,

Japan, orignal magnification, x100).
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© BAlES] A kS B %38aL(Th2), 7
2 Ao &AdskE Fth (Thl). ol2fg 2
2 AR ME-ME AT A oA T
cytokine®] #H]E Ea)A o] FAG, Th A
Y= IL-28 Asta, AE 719 GO @A
A GIEAR o7 Heol X S24& AlAtet
A =m0 the dAE 23} (differentiation) &
Al 8] 750l A A A= Aot} =, &4
8lE Th MXEE 2E°] £H]8}= cytokine?] &
FoF HISF cytokineel ©g W 275
w2} Thl¥ Th2, F+ F/F° &Y TAHx
(effector CD4+ T cel)® ¥-3}3tA @b, o]
ob= 9 &9 Th2 Al¥+ IL-4, 5, 9, 10, 13
53 & Th type 2 (anti-inflammatory
cytokine)&  AAate] NI 2
extracellular parasite?] 7+l thasta, B Al
Zo} 7 AR wdurso] o=y, &
dH A Qo] ols9 IHrpdk wEe gy a7
A2E =8 & 4 vk o]A9 Thl A=E7F A
AF3F= Th type 1 cytokinee Thl A|3E9] #3}
2 FE8ks wbd Th2 AlE9 5243 3l o
A5k, Wk 2 Th2 Al X7} B4} Th type 2
cytokine Th2 A|¥9 FA3 235 F=3+=
HhA Thl A9 2315 oAlehs Aoz A=
BEAAE Fdl #¥S olFH Thlad Th2 ¥
A& AR, o] FHo] oA A HH
Thl/Th2 EdF o2 <3t oy 711 WA sg
S AA A0 eylzr] AsE 1 #3 o] The
mow A7 A%z fud WA Fo o)
Ltolt}, o] H % el 27] s 2o 9lo] 7}
T T3 HNEE Th2 AIXE, Gy 27 34
9] isotyped IgM H+= IgGol A IgEE v}fo]
i Th2 Al27F 245t da] AlzHE s, Th2 Al
¥7} AAsl= Th type 2 cytokine (IL-4,
IL-5, IL-10)°l <J3A B Al3£9] IgE A4k, Ak
T-o] @48, GFuks To] vehdnt. whaba
G 27] Agho] Thl HEet Th2 AEe] +3
o] MolA Th2 Zo& 29¢x4 Suy]E= d3)
0111}5 Aol <A = W, Thl Al£=9 &35

L3k T-bet Ta3 4d27] L& 4A

X F19% B2

2] AE st Ao gH27] A
SA el do] wlg- FH R gifo® F7)
3 QtH?, o] s} o] wMejuks Ao glo] A
Th AXE7]5 289 FoAe] == 3la, &
3] Th1/Th2 &3} 2 cytokine?] #3J3} L=
7] REg-ohe] WA BAZ vFo] B ), @]
AdH SHES Gelrl7IE dAAEJA A F5A A
o] opd, Wk LA gQld 2HE wE A
29 Ay a7 AzA J)Fe] Th AxEszd
S S3to] Ad" 7ol glof, ko g o] Fof
ol A7+ US €43t 3 Ao=m Bl
olEy ¥RAL A1 L E7] wkEr]dol
o] gt O}EA é‘%ﬁ iz FRIEME

A %%EU%, bﬁﬂoﬂ e 27] 7]de] dupht o
ahz7tell WA= s=to] HaL g} obEd] ]
R ﬂx}"l %k 80% o]l A EH IgE7t 7t
o Aol A FAEeIY W] F
5ol IgE AL vt SA19
IRk %k doz vehr, 45 3= 3
A4 F A% Ol °‘§Jrﬂu4 SE5NE
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miEe] AE

olET FRPE FAMAL IgBol e vl
ME7} histamine 5¢ 3}eHjAES £B]A|
2z 2o vy 9 4ok T3l 7o ZArEo]
A= Ao=R Muﬂaﬁsﬂ—ob} o] Auto. "‘*E’l’
[= =P

= O

? >] A} 10}': Hardg o}y
¥ cytokine©] WA Aol ot
wHEE o] Fitd g
Adrdol ZhesilaL, Hitdls AlxEu
= TAHE % 21 o}ge] o)A 17 2l

= cytokine?] &t o] o}lE¥] ¥ HY

= T8 7Hol EJE‘rl’ Arata o,

f
i

o= NC/Nga AF o] TNCBZ 3]+
A AL SRR S
of IR I 9 gAdste wYnkgo

|5 =A& #E3lth TNCBE E3x31HA]
NC/Nga AFHt} TNCBE =¥ oz
7} clinical skin score #eolvt 8% IgE 4
F7 S AL, AT HAGEIRE o o
d Fdolv IgE el lo] Al W
4 o, 53] [HELEE )2 IgE
S FduzTHd gE Fo43 JA A
th (Fig. 2, 14). 84 < [gGl 53 SHolA
el vkl gjxTelA ST Ao,
AL T HAILTRRE )] ForolAe BT e
4 °'7ﬂ Zagto =M (Fig. 13), THEGT HEL
Ml ol o3 B Alze] e g &A A

IS
[e]
*J«] 23} oREE 58 & 99

T
=

o
o s

2
rr ok o

it o & AN o 12

©:

AN
(o]

[ T P = A

T I5 220 A Z}J%% ASHE SHANANE
BITFA|E, A A gdHEE Gr-1+ 3
CD11be] AXE H]&2 {*ffwfﬁ'jﬂr T RIS TR )T
Fol2 gz vt folid A HFAhE A
e = 9l on (Fig. 4), CD3+ TAHE9
2 gl nlske] gzl A # A 5]
3 QA WA T RS
T A o, i A TR

m
_>.:

2
oy Mo
_>I_4
_O|L
;.u.,
o
.

o X
s
Hd
=2
2
7
B

A%k T FolEAT A ik B 133

b
[Wyay

Ji Foltol Mk A#7b et
(Fig. 3). ZFH o= GG HRGER Fol
olgto] Th2 At TaE AE, E5FAE, 1
THAE 59 Hfo] A"
om, Thl¥} Th2 AHE]
NC/Nga mouseolA] ¥ A|g 5o 2Jdle] WA
S ko] AAEFN TS AAFetL Sl
HellA CD4+ T HZ4&= S43EUS o &
HjshE HETRRIY] Fiel wet 272 BRE
t}. Thl AlZE= F& IL-2¢} I[FN-yE &ulsta
A g uke-S wjsfeicl, wbHo)| Th2 Al
= F2 IL-4, IL-5, IL-10, IL-13& &E#8)stx
A 19 AYRksS wizfgc) [L-4% B Al XZol
IgEe] AALS fEslal, [L-5% SAMT-ETE
ek, IL-102 A8 Fanks-S oA 3k
thar 224 ok Thlzh Th2A e A5 2
o)

[e)
rod9d=

_4

mlo >

< S8 WY #FE FAE =, duar] 3%
9 T Al¥E IFN-y2 AAele 5380 %85
o] 911, IL-40] 73t W-gAS Ho] Th2y A
o] ofgh Weguh-go] Ak o R LA 9
th ey g Rizle] dojud ofEy g A
= o] W 3R &g o g 2aF At

o] dojut IL-5
2 [FN-yel]l ¢]8 Thl Wur& o= [FN-y9
Z7hE e S YERTE?,
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NC/Nga moused HZAA XA miteo}
anti-CD3/anti-CD28¢] A}=rel] o]sto] A4k
Aol £713le]l g HA o= Th2 A5AHEY
SAstr BHIFO] FUHEE IL—49Jr Thl
Cytoklnea 0}01 OdZ,] A sgoﬂ ;<1 z% x4 o] oﬂ
F& A= [FN-yE S, ik
TG )] ol B dizate] Hls)
a3kl o (Fig. 5, 6), 53| HaGRER  F
S BT Fo4 dE #aE YERISI. o
A¥}+= NC/Nga mouse”’} Th29] A 2%
e, [L-47F fg o ZH|H o] [gE Y4t
o] FXPomA I WS ABAT|= V1A
etk HollA ol e Adz Bzl
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o} dH F IL-5, IL-13, IL-179] FA&=
odtel] vjste] dASHA F7hE tizatel Hls}
o] o] AA| AT WAWLEERE S Tl A

BT A on, i Foate IL-59, 1
BSEHY J) FolTe IL-5, IL-130] Z+zF -9
A= AHRE YERAT (Fig. 7-9), 370l A

S
o] Alo]lEF}Ql IL-5, IL-132] mRNA & of A
T 25 gz vlete] f94 e gAaE v
Etdlo] (Fig. 11, 12) @3] Axpet B-= 3t
g4 WY histamine 5% Fig. 109 et
npe} o] AAbTtol vlsle] 2w o)A} Z7tw
Zaoll Hske] ALY WHEANLEIE ) Tl
REolA AT R Fo0A A AL
o, A=A Dexa Fo2 gzt H|S
of A8 Aoy fFode gtk 4
%% F Kim %2 3 (Scutellaria
baicalensis)oll Al #2]8t baicalein®] HIYHA|EZZ
¥ histamine®] 2 Alsta, 12 <3k
@ Fgolvt 25 FHEIEES] AT ot
g 27 dF a7k Avka BRagk vk 9l
o} o] &2 A= IgE A3 (Fig. 14)¢F =413}
2 Wl A HRkAlEZ el HE oA A¥ (Fig.
16)9F F-3h¥o], WHELE HEALRR )] BT
IgBoll ZHatel MIRAZY] HES oA
histamine ¢ 3}3tul A& 9
o=x v A 8 Td
Atz E T,

NC/Nga A7 ] 5 Z2 9] WsloA= IF
9] erythema, hemorrhage, edema,
excoriation, erosion ¢ W3}7} oA|Eo] o
Ztoll H]38le] epidermis® A7 AA A 7
2F AT (Fig. 15). 18]al 5 74 H3k 224
A ASAE &, hypertrophy,
% o™, toludine blue
Aoz ok Ay HWkAE (mast cells)d
A& dAeA HAaEs 298 & dqd
(Fig. 16).

OV‘JQ] AR Hol [T iHAGREEE
Joll A vEhe IFEE 2 58

(e}

o

& Tl ARARAN, 53] fk

E

hyperkeratosis7} 743}

i

d

X F19% B2

R e FATETI WSl gk A
FaA7)E A3E el AAdoE B8
AgelA et ek meged el g
Hob A AR o] Ak WY o &
Q) Ao vtk of 2e Ash wE
ofg gekel EEA Aol @ RAAA] s}
oJNE AE AR 44 F PK (FE B 5
o T8 Folel ¥t 5 HaHeln A5
Q1 A7t AgEolel & Ao AmHT)

1. WENG Y W EWESHIRE JJ2 NC/Nga mouse
o] WA FZE s SR A Bl )3y
AREMOR olENIFAS Ao ZA <
BAFE BF oA A AaAZTH

2. ARG WA S Ay 95
CD3+, CD11b+Gr-1+ 9] AxH &S ZAAH
om, o] T AW CD11b+ Gr-1+ oA, JiH#L
W & CD3+, CD11b+Gr-1+ E5FolA
o4 A AR

3. WEG Y WEEVG IR )i CD3/CD28Z i
PEALE Aol A Bl Bl&) IL-4 AR
¥ [EN-y ERnS A7 o, i BGRE
Ui Tl BF oA e AAE UE
I

4. WENGY WHRGGEIRE ) iy N IL-5,
IL-13, IL-17 ARFS BF FaAzen, o
T WA IL-5 TS, WRGNE <
IL-5, IL-13 A ZFS F4 A A

5. A WAGRIRE S A

i<y

o



miEe] AE

IL-5 mRNA, IL-13 mRNA
A A

= o]
IES 25 f9

o

6. ARG RGN S miE N Ay
ZEUQA IgGl, IgE AiES AaAFoH
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