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Effect of Yeonkyo-san in Atopic Dermatitis Animal Model

Jee Su Park®, Yun Hee Kim, Tak Lim Kang'

Department of Pediatrics, College of Oriental Medicine, Daejeon University,
1: Department of Pharmacology, College of Oriental Medicine, Daejeon University

The purpose of this study is to examine closely effect that YKS used to atopic dermatitis disease patient get in
atopy eruption control experimentally. We analyzed the expression of IgE, IL-6, IL-4, IL-5 and IL-13’s level in serum,
and IFN-y’ production by YKS extract. We also analyzed YKS extract get to NC/Nga mice’s skin establishment
analyzes neck-back skin after biopsy, and H&E method measured about epidermis and dermis part in comparison with
control group. In this research YKS extract as treatment result to a NC/Nga mice, IgE and IL-6 content in serum
decreased remarkably than control group. And decreased than result control group which measure IL-4, IL-5, IL-13's
level in serum, and IFN-y’ production secreted in Th1 cell displayed increase by YKS extract. IL-4 and IFN-y’s gene
revelation amount displayed marked decrease than control group in result that observe effect that get in skin of a
NC/Nga mice. Also, in culture supernatant which cultivate for 14 day after separate skin cell, IL-13 and IL-6 production
decreased than control group. YKS extract get to NC/Nga mice’s skin establishment analyzes neck-back skin after
biopsy, and dye by H&E method decreased about epidermis and inflammation of dermis part remarkably than control
group. These results suggest that Th1 cell and Th2 cell observe to be shifted by secretion amount of IL-4 and IFN-y
by YKS extract could know that YKS extract can use usefully in allergy autoimmune disease.

Key words : NC/Nga mice, Atopic Dermatitis, Yeonkyo-san(YKS)
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olol At BEE X ESIL, MBMEA7IH, #HLEBA
ol 287h53 Ayl @i Vo] otgn) 2lRE 9] oxo)

a US3H7] £18K Balb/c 4479t NC/Nga miceZ
% anti-CD40%} rIL-4E SA] Al=6io] GH[Z7] HA g
S CD23, CD11a, IL4, IL-13, IgG, IgM, IgE =]
HEH #AEE FoT9 clinical skin
IL-4, IL-5, IL-6, IL-13, IgE, IgM, IgG2a,
SEOIIIL, UESES 029 MEY
812 E3} IL4, IL5, IL-6, IL-13, CCR3, [FN-y, CD69"/CD3e",
CD44"/CD19°9l £ 3 7} Wi 3182 28 ZA} §8 A3
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1. A8
1) &8

24 65789 NC/Nga atopic dermatitis model mice(0]5}
NC/Nga mice® gich SLC, Japan)E AME3SIG oM, THAIE

(A FH-7E AR Co)gt EE FH0] 390l 42
23+2C, ST 55215%E Al SAGHEA], 1241712417
(light-dark cycle)o] SAcA 277 A& 240 HGAl7]
& gl A8t
2) ok

ABlol] AISE BER(YKS)2 o, UL, 23, AE, 4
Z 747t 408 THEO ACH, AiE tHEREll R&shahy
Hollal Felst Ag sk ARSI
Table 1. Prescription of Yeonkyo-san

BEE e Al

E 3 Forsythiae Frucius 4

FEF Arctii Fructus 4

B2 R Fuerariae Radx 4

¥ = Glyeyrrhizae Radix 4

* B Zingibens Ahizoma Recens 4

B2 20

3) EEm FE= 22

EEH 80gol L7t SRS 2,000mE Jislol QB FE7ol
Al 3R FEBI] P2 A FY oAt 018 et SREIR

(Rotary evaporator, BUCHI B-480, Switzerland)Z %3510, 0]
& tHA] &% 71Z7)(Freeze dryer, EYELA FDU-540, Japan)&
olESt] e AXS BEH FEE(982)S EB(-84T) HA3|
HA AYsh g5 8 g5l AMEsict

IgES} IL-6 55
IgEzF2 8%, 105, 123, 157 AF Q| Foll4

ofy Ol
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capilery tubeE O]E3lod oF 100ue] Hg AT F
228l gERE EE3IAUCE. 1558 NC/Nga miceE ethyl
ether 2 PIF[SF & AAMAHOE A G Mol HES
5 @E Z IL-6, L4, [L-139] LS ELISA kit HOZ FY
LA TR P~ immunoglobulin®] IgM, IgG2a, 1gG2b
Mab-Based Mouse Ig isotyping kit(PharMingen, San
Diego, Calif) 0.2 ZE5IC
2) TRy 29|04 RT-PCR 24

PCRZ Primus 96 Legal PCR system(with high pressure
lid, MWG in germany)Z 0|83l £83IIC) Bl&& on] &
A2E 39 (DNAE FYCOE AMSSIL, FYoll theh primers B
-actin, 1L-6, tumor necrosis factor-a(TNF-a), cyclooxygenase-2, “L
I NOS-II FRMAE &5Fck7] £18Kd sense primer(20pmole/
ub)S} antisense primer(20pmole/ ) E¢I5I 1UE 71511,
CIA] 3ud 25mM dNTPs, 344 10xPCR buffer(100mM Tris-HCI,
pH 83, 500mM KCi, 15mM MgClh), ZI2]1 0.18ul Taq
& Ru7} 30 HEE B

7Yk pre-denaturation; 95, 5%, denaturation; 95°C,
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polymerase(SU/ uf)E H71st L} 2
EES
oTT T &E
58, annealing; 55°C, 1&, elongation; 72, 152& 25cyclesd}
post-elongationg 72°CollA] 38 &9 R CE PCRE 5}
rt. 7k PCR productsi= 2042 1.2% agarose geldll loadingglod
120V ZHellA] 2087 A7 S ok B45KiC

3) ZXBEIEA}
48 B2 o, 9% A REY 55 8 2g

wohHod 10% paraformaldehydecia] 24417 EOF 2]
AR E 2oL

rgsiitt 1 2R E S5um FE FH
E blockg WHEQICE 1L ZARES @EE Y 27[E epidermis,
dermis, keratinocytes, neutrophils/ eosinophil % 1 9] CHE A
29l BEE AHGH= hematoxyline /eosin(H&E)OZ WS

Al siAct.
4) Lymphokine assay

H1 A . (2x10°/ )= anti-CD28(14¢/ me) EHA(Pharmingen)
o anti-CD3(1pg/ml) 2= 24-well Costar HA|(Corning Inc,
Cambridge, Mass)ollA] coatingd}%iTt. #E&# &% 2(100u8/ nl)
3} 4817 SOt SAI vieFSIint. 1elal IL4, J2)3 IFN-y &
ELISA(harmingen)E 71X 1 ZH3I3

CIE
1. €3 & IgES} IL-6oll mIX|= Pgk
83 B gk £X15 £43 29, R 850 11.7:16.8

(ug/mb), 125500 16.9+12.1(ug/ mb), 1670
ol 126.5+6.8(ug/ml)2 1672} 20F0] AT Z/iE B oH,
AT 870l 83+63(ug/ml), 12FolA1 13.9£9.0(pg/ me), 165
ol 58.6+32.9(ug/ mk), 20550l 86.7+18.4(ug/m)E eH ol HIGIA
HE 205004 E&E IgE X7} &F 314% ZAGIACHFig 1A).
g3 & L6 X8 &8¢ g, a2 8ol 115:23(pg/
ml), 1250 254+20(pg/ml), 1650l 443+49(pg/ml), 2050l
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646153(pg/ml) = 1652} 20F0llA] AXS E71E Eom, 4
T2 8Fol 109+16(pg/me), 12750l 18933(pg/ml), 1630l
245+26(pg/mt), 20570l 389:57(pg/ml)E thE ol vlsld FHE
194

204 BE -6 477} ¢k 39.8% 2451 CHFig 1B)

—&—Balb/c mice
—&—NC/Nga mice
—&—~YKS

Totalgtlcvelyg/mt)

—©—Balb/c mice
—®&—NC/Nga mice
—&— Y KS

Total . level (pg/ml)

et

?

8 12 16 20

Weeks of Age
Fig. 1. Serum IgE and IL-6 elevation and development of dermatitis
in NC/Nga mice. NC/Nga mice was followed by the administration of YKS
extract{294mg/ ke, p.0) for 6 weeks. Blood was collected from the retro-orbital
plexus under ether anesthesia and heparinized immediately thereafter. Plasma
samples were obtained by centrifugation and stored at -20°C until use. Total IgE(A)
and IL-6(B) levels were measured by a sandwich ELISA using an ELISA kit
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21}, Balb/ce= 17.5£5.6(pg/ mf),
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A=

;7:45“_} 74
A

Z 1149} IL-50) )X

g8 F L4 318 58

T2 78.3t7.9(pg/ mﬂ), E‘ T2 43.2172(pg/me) E T & 7ol
894 YA 24EIYI(p<0.01)(Fig. 24), B = IL5

£x18 Z283 AW, Balb/c— 48+12.1(pg/ml), WHRTES

250£56(pg/mt), ASFS 124+31(pg/ml) 2 THETO Blsld &

old A ZABHE CH(p<0.05)(Fig. 2B).

r/H7<

= 1K)

>

A

100

Total HL level (pg/ml)

Balb/c NC/Nga YKS

Total }E level (pg/ml)

YKS

Balb/c NC/Nga

Fig. 2. Serum IL-4 and IL-5 elevation and development of dermatitis
in NC/Nga mice. NC/Nga mice was followed by the administration of YKS
extract(294me/kg, p.0) for 6 weeks. Blood was collected from the retro-orbital
plexus under ether anesthesia and heparinized immediately thereafter. Plasma
samples were obtained by centrifugation and stored at -20°C until use. Total
IL-4(A) and IL-5(B) levels were measured by a sandwich ELISA using an ELISA kit.
Each point represents the mean =SE of four mice. Statistically significant value
compared with NC/Nga mice group data by T test(*p<0.05, *p<0.01).
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1}, Balb/c 35:3.9(pg/ mt),
1020+213(pg/ ml) 2 H AT

. 84 & IL-133} IFN-yof ®|X

IL-13 =R

g8 5

o ulskd RAE UA 7Mo}91 (p<0.01)(Fig. 3A). €8 &
IFN-y X2 £33 23}, Balb/cE 11:31(pg/ml), thEFS
962+363(pg/ ), LTS 1362+375(pg/ml) 2 thE ol v]5lA

- 60 -

&7l cHFig. 3B).

Total -113 level (pg/m 1)

Balb/c NC/Nga YKS

Total 1§Nevel (pg/m 1)

YKS

Balb/c
Fig. 3. Serum IL-13 and IFN-y elevation and development of
dermatitis in NC/Nga mice. NC/Nga mice was followed by the administration
of YKS extract(?¥mg/ke, p.o) for 6 weeks. Blood was collected from the
retro-orbital plexus under ether anesthesia and heparinized immediately thereafter.
Plasma samples were obtained by centrifugation and stored at -20°C until use.
Total IL-13(A) and IFN-¥(B) levels were measured by a sandwich ELISA using an
ELISA kit. Each point represents the mean +SE of four mice. Statistically significant
value compared with NC/Nga mice group data by T test(*p<0.05, *p<0.01).

NC/Nga

4, Q¥H m|HEo|A] RT-PCR 24

4slg SE6HL o HEE AES the TR E gl
RT-PCRE 48 5lo] IL-49) [FN-yE £H¢ 23}, L4 mRNA
LHRKHYZ Balb/ce 25(HY, thETES 8(HY), LTS
17(HY % thET ol Y5l ZHAGIRA AL, IFN-y mRNA w3 25(Ht)
2 Balb/c= 12(Hp, tATS 15(HY, AEFE2 124(HHE X

ol 8]k

Z71519THFig. 4).

IL-4

B-actin}

IFN-y |

Fig. 4. RT-PCR on facial skin biopy of atopic dermatitis-like skin
lesions in NC/Nga mice. NG/Nga mice was followed by the administration of
YKS extract(2%4mg/ ke, p.0) for 6 weeks. At the end of the experiment, the mice skin
were biopsy. IL-4 and IFN-y  mRNA express were measured RT-PCR. Amplified
obesity mBNA PCR products were electrophoresed on 12% agarose gel and
internal control (b-actin) and the analysis (Hi) was used to 1D-density program
and the other methods for assay were performed as described in Materials and
Methods. Normal Balb/c skin(A), NC/Nga mice skin control(B), NC/Nga mice +
YKS extract(C, 294mg/ke).
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Fig. 5. Histologic features of ear lesion in NC/Nga mice. NC/Nga mice
was followed by the administration of YKS extract(294me/ ke, p.o, D) for 6 weeks.
Mouse ear biopsy were stained with hematoxylin and eosin(H&E). Nc/Nga
control(C), and normal Balb/c ear(A and B). Bright microscoph(Nikon, Japan,
Magnification, x100).

6. T[R9 ZXHAL

UE SR & 07 YRE ug|st & H&E &8 3)o] skin
AR BM3) Ay, @QE—(A, B)2 epidermis, dermis, baseline
o] x1000j4] TEEH T, T(CO)2 x1000]A] epidermis7}
dermisZ O F =7A Weds} @K—]ﬁp‘ﬂ gaslo] 3| 2E &
Zo] U‘o] RHE AS & 5 AU M leucocytesQ] ERF Bloj
HolL Sirk 4EFD)2 AT HISK epidermise] THT
XA &AL, leucocytes?] JFES HolL YA RES A
9l Aletdl AE ¢ 4 UTiFig. 6).
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% prlderlm» T

Fig. 8. Histologic features of skin lesion in NC/Nga mice. NC/Nga
mice was followed by the administration of YKS extract(?%4mg/kg, .0, D) for 6
weeks. Mouse Skin biopsy were stained with hematoxylin and eosin(H&E). Normal
Balb/c ear(A and B) and Nc/Nga control(C). Bright microscoph (Nikon, Japan.,
Magnification, x100).

7. Lymphokine assay
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2ol MAlE @8
TE 243423(pg/me) Z THETO Hlglo] ZABINACE IFN-y &
Hl%t—% FEHS A3, dETS 107.9:215(pg/ml), USEIFES
128.9+2.0(pg/mt) 2 HETol Bl3lad S715IACHFig. 7).
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®IFN-gamma
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IL-4 and IFN synthesis level (pg/m]

0

CsA YKS
Fig. 7. IL-4 syntheS|s by splenocytes from YKS extract mice is
suppressed. Splenocytes from C57BL/6 mice at 8 weeks of age were stimulated
with ant-CD3(1mg/al) plus ant-CD28(1mg/ mi) antibody for 48hrs. IL-4 and IFN-y
in the culture supernatants was measured by ELISA. WT : Normal C57BL/6 mice
CT : ant-CD3(1mg/ml) plus anti-CD28(1mg/ml) antibody coated plate. CsA:
anti-CD3 plus anti-CD28 plus cyclosporin A(10mg/ml) YKS: anti-CD3 plus
anti-CD28 plus YKS extract(100mg/ ml)
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2774 daEo) ALY, HEE SxjoIAM AEHAE HAY

olgol BuiElo} Ui,
o2y Aol uinEe A 2R 71 WUse
g TR, 27ee g9 A= da) SAldIgE)7t 4

=

A IR 7} HIUHH F(mast cell) FHE] high affinity
receptor(FceRI) o A&51%5S ul go] MEULEPH FeeRI & &
851 Y= SR(IgE)S Zesid BT E WE 4S5 E BiEA
7\'4“/‘ rojee:| O‘H]Eﬂ‘:" ao7le 318k 724 (inflammatory
chemical mediator ; cytokine, histamine, leukotrienes)& 2Hyls}
A #rh
I 25 dEEr] &2
H]5H= histamine £9] @S54}
o] HdulAE FHY BAEH 2,
&3 HH BH[E9] STl WE
59 d4A BULE l/}EP‘/H’/} .
243le SHOE o]FoAE=H, Tlﬂ
= EF7} Uk shuie A= C"_}Oﬂ/\‘]
endogeneous antigenS A Hjo[tIATt MEE
ZedE AEollal AAET IREY genetic codeE
DNAo] AIl5}0d viral protein(antigen)®] #Hd& FLIt O]
213} viral protein®] ZHMES AT A Z2 FHoll A& A1E
Z=x 7 2EHE|(MHC class 1ol Qs MAE)o} CD8™ THIES] &
A £g700 s QA gk thE shbe Mds &
exogeneous antigen O Z2HE TS = T O ZA], TFAMA]
M zol Qg B9 AlZRgo] Uolupa g9lo] o=, #2g
Z=z A B8 (MHC class o]l 98 #1Ao] CD4™ THIZ7} Ql
A5 Bk, o] wf TH]EQI 245ie ARsH WEAFE A
20] AEE HZEASAIS (multiple co stimulatory signals :
CD28-B7, LFA-ICAMs 0)2 Eslo] AuE) il TH 29 &
A3} k"ol o] 4157t ZOEH THEE anergy JEH7F Fbt
Wk TCRE B¢ 4159 BE A7 A8 St Aade o
A9 §718 BAE ThAZ 243l oA e S5kt &
AM31E CD4" THEE BZE TH E(helper T cell, ThA|ZE)ZEA] O]
S ThlE& BAEY 84 44E BX3HL(ThY), ZEE ThA
MEO) GHELE BETHTHY). o)e 28S AF HZ-HE 7
4% Akl YoM E BH|E BalAl olFAXict
%) ThA| = [L-2(interleukin-2)E 44511, A A1 ZFE}
A FEd, o #HES A&FHe A=Y EE
cytokine(IL-2, IL-4, IL-7, IL-15 etc)®] Al=THS EJAE Fg
o M EE29 TS thAl= 23l(differentiation)Ql],
Mz 7150 2 AYR e drolth &, &dald ThAl
JE0] BH|EHE cytokine?] £F9F BH|El cytokineo] 2Jol
o #&7Iz0 wt Thiy Th2, & £79 &8 T/H]jt(effectm
CD4" T cel)Z 2351 Frh olgA 23k 3 ThiMdZe
IFN-y, IL-129} Z'& Th type 1 cytokine(Thl cytokine ;
proinflammatory cytokine)2 4§45l HERRSO| TBITE. O]
= o) 8 ThEE 104, 5, 9, 10, 13 S 22 Th type
2 cytokine(Th2 cytokine : A9 A1EE

RrE2 Hl"r’_W] EL} SATL

p=|

w

=
[=)

2
=

-
L3z

= cytokine®]

EIE

S
o

@ o

L
=
ja

*Hlk&

antiinflammatory cytokine)&



EF#O] ofEw
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