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Effects of Houttuyniae Herba Complex Prescription on Atopic
Dermatitis in NC/Nga Mice

Chang Ha Hwang, Hye Gwang Jeong', Young Sun Koo, Dong Hee Kim*

Department of Pathology, College of Oriental Medicine, Daejeon University,
1. Department of Pharmacy, College of Pharmacy, Research Center for Proteineous Materials, Chosun University,
2: Department of internal Medicin, College of Oriental Medicine, Daejeon University

To examine the effects of HHCP on atopic dermatitis and its various immunopathologic parameters was induced
by DNCB in NC/Nga mice and the animals were orally administrated with HHCP. We summarized the results obtained
from serum levels of IgE and the numbers of various immune cells as follow. HHCP has no cytotoxic effects at the
range of concentration (1-400 xg/m¢) on fibroblast isolated from lung of BALB/c mice. HHCP significantly lowered the
serum levels of IgE compared with control at 16 and 20 week. HHCP significantly reduced the number of CD19" cell
in spleen and DLN, as well as the number of B220%/IgE" cell in DLN compared with control. HHCP significantly
reduced the number of a3 TCR" in spleen and DLN, the number of CD8” in spleen compared with control, and also
signifi- cantly reduced the number of CD3", CCR3, CD3"/CD69", CD3/ CCR3, CD4", CD3"/ CD4'/CD45" cell in DLN.
HHCP increased the number of NK* cells in spleen compared with control, in contrast significantly decreased the
number of CD11¢"/ Classil® cell and CD11b*/Gr-1" cell in DLN. Taken together, these results suggested that HHCP
has suppressive effects on atopic dermatitis through the inhibition of IgE production and modulation of immune cell

population in NC/Nga mice.

Key words : atopic dermatitis, HHCP, immune cell, IgE, cytotoxic effects
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QUMY HAAE ZHE WA Fgd] tigsle 718, 28
O}E3] 3]5¢ (Atopic dermatitis)2 THY Ay, XY U MZES FH6h, Q2 olgier WY =8 Mg 28
LH =27 -Ll aagog, 3yl BE A8 AUE, 4E, BA SEA g g /XS olENn g 59 Aslg THGIT
w01 E EFOE S, otEq RGO SHES 9 Ak T cell2 WY IS E AYsh= 718 £8% Alzoln, &
29 42 7/0KE719] 10~20%°, Zuel = ZEBHIY] 24%, A BLISH= B cello] ZHE5lod FAIQ) WL B tAME B
£3k9) 13% FTE” v, B AAHOE E7t Zao] ik Sloll PlBlL, MESY (cell toxicity) T E‘E?Oﬂ ZrESle] 1
OIEN T eIl uh 012 JFHF Qv SHFEE Q¢lo] B4 52 #4500k o] £ CD4" T M=EE TH cell2 Thl
ol Fsk= ALE Bugu on?, E5 A2 Z76ka s (helper T)3} Th2Z B3l 243= 1, &8 & -4 cytokineE 4
Q) olEy] HEAEL2 FHEH 40l Qo SHF Qoo 5Q5 45l B cello] SEXMOE GANE MBIEE ZFT, HY
* TUAA: PSS, A S5T7 B2E 963 tiETishn Sl mriar PHSo YEAZE EHTIE gag . olgn Ry
- E-mail : dhkim@djuackr, - Tel : 042-280-2623 42 o]gidt Thl/Th2g] B8O R QI HY REXE 4%
SF4R 1 2007/01/10 - 48 ¢ 2007/01/24 - RE : 2007/02/01 o 71916kt !, IRR IL4, IL59] 4:2]7} &1, [FN-yi= <
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B e Th2 A1E9) o] Alem™, &3 IgE 557 8
Aolo] Hlal E7kEo] Qe
ORI RAEO| AT QWEN 4G9 £F, 24} HHO
A Y E FHO0Z HAuE 3EEHQ B2 F4F01 AHIRO)
A, S8IAERIAZE AAEE T ler, ZeHole cytoclosporin
A, tacrolimus (FK 506), pimecrolimus (elidel) 53} 222 wed of
AR 7L 0185 I Ui, I8} cytoclosporin A, tacrolimus (FK
506) 3 22 AHIZOITAE A7 Bojg 42 0 95
oLt A0t BXlel A H7 XH 9] oI 7HA] BErgo] A5
AoH, AHZOIEE SRS G elidelS 0188 AFHS &
oF gixloll FIEQ Qo) mlHe) TEFINEG wl B8, AR
)R 59 BagT) Hag) okt BEOF LERD ok
w2t AMES olEn FHY AFEAQ Jido] Hds] HQsh A
Zolm, REXS 7k HBHE NFEEA Aol BaHEol &
2 EAFE 89 HEEol duiEoe] A Uk
2 dAFo) AEQ AREEHAY (HHCP)E R, Mk ik
8, s ZH8o) U= FES SHUOT HIRE, BotEy] B A
e S5l Aad A, K94 A= 2t Ve AiEE, R

=
ZHR, ZEE, IR, BIR, 1 52 AR2E 83 g A
goltt. oln] Y oFE BF7F A, g W oA ofET]
DjRHel E85T o], o1ES HEE Hrt fAY A= 2ot

ASS vek AoZ AIFECE oo B AFoA in
vitro ZIME HIESE HHCPE Al E NC/Nga mouse HEN
ZeolA LEh b Ciekeh Y #E QIAIEE S0 A

¢l E5e HAE6LAt siglct

AME 2 Y

~
1. N8
1) 88
ABEES 49 4589 BALB/c 43 & I=HHEEA

FARA ZEHILT, 7 657EH Q] NC/Nga mice= Japan SLC
Ao} E ol A9 WAMA THALE (EUA F-7L 40
AlZ Co., korean)o} BE HES] Sd01a 2% 22 + 2T, S
55 £ 15%, 124]71-12A17} (light-dark cycle)Q] EtAoA] 2577 A
S & Aol AIESIN

>

[e]]

2 A3 Al8% AEEEEGH HHCP)Y +4 dgES
Hoighn Ha b lolA] Felsid HAslkd AFRSIA AL,

2 ¥ AM2Y AJeFS dinitrochlorobenzene (DNCB),
(DEPC), 3-4,5-dimethyl-thiazol-2,
4-sulfophenyl

diethylpyrocarbonate
5-carboxymethoxyphenyl-2, -2H-tetrazolim
(MTS), chloroform, collagenase, trichloroacetic acid, trypsin-
EDTA, SRB, acetic acid, tris-base, aceton, olive oil, ethanol,
DNase-1,  tris-HCL, RPMI-1640  HHQFeH,

isopropanol, paraformaldehyde, HES S&% (RBC lysis

misopropanol,

g4 -y 53

solution), citrate buffer, dulbecco’s phosphate buffered saline
(D-PBS)E< SigmaAl (USA) MES AHESINCH, SEjolEH
(fetal bovine serum, FBS)2 HycloneAl (USA) HEE,
anti-CD3-PE (phycoerythrin), anti-CD19- FITC, anti-CD4-FITC
(fluorescein  isothiocyanate), anti-Grl-PE, anti- CD8-FITC,
anti-CD25-PE, anti- CD28-PE, anti-CD11b-FITC, anti- IgE-FITC
anti-B220-PE, anti-CD69-FITC, propidium iodide (PI), rat
anti-mouse CD4 mAb, PE-conjugated goat anti-rat IgG,
tris-buffered saline, tween 20 (TBST; Dako, Carpinteria, CA)S&
PharmingenA}l (US.A.) MEZE, rat anti-mouse CCR3 mAb, Rat
anti-mouse NK+ mAB, rat anti-mouse NKT mAB, rat
anti-mouse-a3 TCR mAb, rat anti-mouse y8-TCR mAb, and rat
anti-mouse CCR3 mAb &£ Becton DickinsonA} (Mountain
View, US.A) A &S, 7|EF YUt A10k2 B A1 ALE51R]

Table 1. Houttuyniae Herba complex prescription{HHCP)

BEY £ E B2l
BRI Lonicerae Folium 4
=8% Saururi Herba 4
a21EE Houttuyniae Herba 4
AR K Salicis Radicis Cortex 4
B R Puerarize Radix 4
HE Ponciri Frucius 4
5 i 24
4) 7171

2 Al AEE JI7e EYFEE7] (18, Korea),
microwave oven (LG, Korea), rotary vaccum evaporator,
vaccum pump (Biichi B-480, Switzer- land), freeze dryer
(EYELA FDU-540, Co., Japan), CO; incubator (Forma scientific
Co., US.A), clean bench (Vision scientific Co., Korea),
autoclave (Sanyo, Co., Japan), micro-pipet (Gilson, Co., France),
water bath (Vision scientific Co., Korea), vortex mixer (Vision
scientific. Co., Korea), spectrophotometer (Shimazue, Co.,
Japan), centrifuge ($}&], Co., Korea), deep-freezer (Sanyo, Co.,
Japan), ice-maker (Vision scientific Co., Korea), homogenizer
(OMNI, Co., US.A), plate shaker (Lab-Line, Co., US.A)). flow
cytometer (Molecular Devices, Co., US.A), ELISA reader
(Molecular Devices, Co., US.A)EZ AIZ3IICE

2.3

1) Az &A

K 3171 FEsl] @12 A2 EY ST, olF 2
%) (Rotary evaporator, BUCHI B-480, Switzerland)& =&5I1
T} SEHE tA] &2 AZET] (Freeze dryer, EYELA FDU-540,
Japan)E o] 83le] H 78 214 g2 WS B (-80T) 5
Al HEd sE2 84slal ARESIIch

) Mz=d 53

(1) Mouse Lung Fibroblast cells (mLFCs) viQF
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AIELE A F0] NC/Nga mouse O}Ex] He) RE ]

BALB/c ##F 9] #H ZZI& cool D-PBSE 33] A& & #F
2 27} % Aid) t}E, conical tube (15mf)ol o] 1,400 rpm
oA 587 A4EE] 319irt Tubeo] C}A] DMEM {containing
collagenase A (5 mg/m¢, BM, Indianapoilis, IN, US.A.)Q}
DNase type I(0.15 mg/mi, Sigma), antibiotics (penicillin 10}
U/m{, streptomycin 10 mg/m{, amphotericin B 25 pg/mf)}E &
I 37C COp wigriolA] 2417 S¢F wigkst &= 05%
trypsin-O 2% EDTAE A5l 30271 A4 wlsiich siet
QirAEMa|AE4e=F oF 23] 1,500 rpmollA] A4l —r—E]Q} z
DMEM-10% FBSollA] 1Y =QF wisigich 153 & 05%
trypsin -0.2% EDTARZ mLFC——E— 2715t & DMEM-5% FBS aigt
Aol 105 cells/n¢ BT E 96 well plateol] EF3IQITH
(2) SRB assay
*ﬂ;‘_ﬁ Z4 &% g SRB assayHE o7t HEGK 4
ol AE3ISTE mLECsE 37T, 5% CO; ui@b7]oflA] 1417} ujed
3t & HHCP 228 (21 %5 400 gg/nl, 200 pg/nl, 100 g/
mé, 50 pg/ml, 10 pg/mé, 1 pe/mé)S 48417} =0t MZlsIHT) vl
& BT Foll tigHE HI| L QRIEEEHO R 23] XHEIH
c} Z} welloll 50% TCA (trichloroacetic acid)& 50 & 715l
1AIZE S0 4Cof BIAIGIACL 018 ] 747 53] A
S well plateZ &7] ZolA] AXREICE oi7]ol SRB
0.4% /1% acetic acid) NS 100 xf/well2 71351 220141 30
B HASIGTE 28]l 0.1% acetic acid 8RB F QF 453 A
g tig &7] HollA ZAZESHL 10 mM tris baseZ 100 ¢/ well
= gojAlZick o] plateE plate shaker (Lab-Line, U.S.A.)ollA]
35 speedi 581} shakingdlil, ELISA reader (Molecular
devices, US.A)) 540 mollA] EBEE =F359Ch
3) IRY % 9 A Az
11 Fgo] & NC/Nga 879 § BEAE 71%skA ®Zet
F AZ7 ELbE 359 ulM dA7E XREEE 2447 WA
3l9ith 2211 1% DNCB &% (OHE : S2/H2Y =3 : 1)
200 2 5 B TESIN T, 49 F, 1 FUoll 2-3 M 0.2%
DNCB €% 150 y& 5 2ol ZE3ICE o1€A 4F 2|8
2 FRYo] F26] Fem
1, o] Bl MEE mHEHo] #y
H DNCB AElE SUdll, #5 871 JAISITh
4 SME B4
DNCBZ 2H1E /T8 NC/Nga 4z 20F & spleen,
draining lymph node (DLN)& 212} & &5} 100 meshZ Z+zt
o AzE 2riokd D-PBSE 527 AL (1,700 rpm)siS)
C} ol& 23] MA$ Z cell strainerol] EFA|A HE 0]9]9 B
AEA 2 ZEolY BeES HMASIKICE 018 AlZol ACK
&% (8.3 g NHCl, 1 g KHCO;, in 1 L of demineralized water
+ 0.1 mM EDTA)E U204 58 S¢ Azlgld HETE &3l
Al711L, THA] D-PBSE 23] A|Z¢H & 0.04% trypan blueZ 4%
St & MESE FZHBIA0E £8¢) spleen, lymph node cellZ 5
x 10° NZZ =8
staining) S AA1519390}. ZF2boll PE-anti-CD3e, FITC- anti-CD4,

I]?L'

'H"

.l

L
oi
i
20 3
o
D
H
_\J_
H]

f
I
)
)

o & 4CoA] W SABNEA (Immunofluorescence

P B AE R IgE B4 vAE g

gsij

FITC-anti-CD8, PE-anti-CD25, FITC-anti-CD69, PE-anti- CD3e,
FITC-anti-CCR5, PE-anti-Gr-1, FITC-anti-CD11b, PE-anti-Gr -1
2 QU1 3027 YoM WSAIZCE WS F 33 ol Qlike
HElAIAR=E 4248 & flow cytometer®] Cell Quest =T
WS 01851 CD3e’/ CD19°, CD4"/CD25", CD3e’/CCR3',
CCR3", B220°/IgE’, NK'/NKT', CD3e'/CD69’, CD4'/CDS',
CD3e’/CD69", CD11c"/Classl’, CD3e’/ CD4"'/CD45", CD11b’/

O{H‘
0=

Gr1" NZSE WEE (%)Z 248 5 ZHEZsE HESI 7
ZAolA9) Hrl M| E4> (absolute cell number)E AREBIITH

5) HE=Z2ET] 53
Alg Fof AJEQl 859} 127, 1657, L2111 205°0) 4
oA capillary tubeE 01835k ¢F 100 Q] EHE Afsich
AEE]7] 6,500 rpmolA] 2027 A4 L5 & 30 we] &3
glolict. @82 Fskd ddol 018¢ uff 71X 70Tl J
TEIgict g3 W IgE 52 ELISA kit (R&D system)S /\}o'o‘}
Sirt SHIE coating &5 Mol 345K microwello]] coating
Bt & 4TollA] overnight 31FCEL 7t well€ 33] washing &&E &
doFZ M & gF (1008 FA)ES 100 A EF3)ct o8
1A[7F S 4 204 YATEH & washing 2H5 SM O 23] A|A
¢+ T} antibody avidin-HRP conjugated 100 x0E AEISHL 1 A]
ZF A2olA] XS & TR AIESIATE of7lol TMB 712 100
(%) BFBHL QHaoIA] 3027} BERISH & 50 w9 stop BAS
ABI8kL ELISA reader 450 nmojjA] EAEE £85I
6) AR
ciekel A O FZHE] 92 A= mean + standard error2
71EBI9 1, §94 HEE Student's T-test 2AAHE 0] 251
R2FShel i m

=]

Okﬂ mlo 4o o
M Mo oo @r

i)

)

1. AZEdo) mAls g

HHCP #&z9 HAEZHE FFS 23, gUdsls=
100 + 5.2, A& 1, 10, 50, 100, 200, 400 pg/ml SEO)A] BWEES
o] Z+2} 976 + 5.6, 95.8 + 4.8, 965 = 5.1, 93.1 + 4.4, 894 + 5.0,
88.6 + 3.6 %Z LIERIT} (Fig. 1).

120 -

100 - W

80 -

60 -

%e of viability

cr 1 10 50 100 200 400
HHCP concentration (ug/mil)

Fig. 1. Effects of HHCP on the viability of mouse lung fibroblast.
Mouse fung fibroblast cells (mLFCs) were cultured with various con- centration of
HHCP extract for 48 hr and the cell viability was measured by SRB method. The
results were presented by the mean + SE
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NC/Nga 470l 877+ HHCP (89 mg/25 g/day)2 HF
Folgh & u|F3 YEdoxg & WM z,E BEe 21,
HIZA Zo) Al T2 F0] 19.1 £ 1.6 (x107), HHCP Sci30] 14.0
+12 (102 u}am tiZEZo] Hlgled RO (p<0.05) U= 7
& ETE VEMACE YREHolAE thEF0] 137 + 11 (x109),
HHCP §06320] 7.8 + 0.6 (x102.2 UER}, thEZol BI3ld &
9l (*p<0.001) A= TA FINE VERNRICE (Table 2).

Table 2. Total Cell Number of Spleen and DLN in DNCB-induced
NC/Nga Mice

Sample Spleen (x10°) OLN (x107)
Total cell Control 191 £ 16 137 + 14
number HHCP 140 £ 1.2 78 + 06™

2) T M= Hslo nlxls Gt
(1) aB TCR+ MZ Soff Xz &
Spleeno|A1Q] af TCR+ ME =
(x105), HHCP S0JFojAE 321 + 24 (x1
of HIgld 7Y A (*p<0.001) Za Aa LERARACT.
DLN&J A1 Tl RF0] 57.7 + 24 (x10%), HHCP 20i720] 388 =
59 (x10%& UER}, o] Al R Hlam 7A4 U=
(*p<0.01) Z4 EWE UERHACE (Table 3).
(2) ¥86 TCR+ M Zof mAlEs Pt
Spleen®] y6 TCR' ME b= thxEFo] 17 + 01 (x10)),
HHCP Sai0] 24 = 0.2 (x10)Z thETol Hlsld £7161911,
DLNellA = tiZ=20] 0.6 + 01 (x10°), HHCP £aj70] 05 £ 0.1
(x10Y2 Ve 25 S9E0l Aaks LA 9234t (Table 3).
(3) CD3e’, CCR3" M <ol lAlE HEk
Spleenof|4] CD3e" T M Z 4= tRTO] 69.9 + 4.8 (x10)¢]
¥, HHCP 052 66.1 + 5.1 (x10°)& VIER} thE 7o) 116}
o] 26Ol RAE 2 LIERIA §iirt DLNojA = AT
0] 764 + 59 (x10), HHCP 20{30] 51.8 = 4.6 (x10)Z thEF
of HIglY /FIY U (*p<0.01) Z4E LIERARICE (Table 3).
Spleenci|4] CCR3" HIE = THETO] 97 + 14 (x10°)Q1 1}
H, HHCP E0#2 113 + 48 (x10)2 UER} iR 7o) Hs)
of 24610 742 UERIA 2iRITh DLNoA = ti 2T
0] 35 + 0.7 (x10*), HHCP Bai20] 1.1 + 0.1 (x10%) & thE o)
HI5kd F9d Qe (*p<0.01) A4AE LIERIRIT (Table 3).
CD3e2} CCRIE TAlol wiaddle WY ME =& spleenof
A EF0) 169 + 1.6 (x10%), HHCP Eajo] 151 + 7.1 (x10%)
Z VER} 2T dlgke] 24518 oL S8 UERIA] oF
Qtch BFE, DLNOJAlE D= 0] 65 + 0.2 (x10%), HHCP o]
o] 24 + 01 (A0YE UER} tiEFO] dHiskd 894 e
(*p<0.001) ZAE VIERAREL (Table 3).
(4) CD3/CD69" A E ol miXlE F&t
Spleen®] CD3'/CD69" A E 4 tET
HHCP 54720] 51 + 04 (x10)Z LIERL, thE o

AT 50. 1 + 24
)2 LIERY, TIEE

0] 5.8 + 12 (x10°),
| IOP@ 4,
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BN 2Lt Fd2 VERIAl 2Edtt DLNoAE thET0]
147 + 1.0 (x10%), HHCP $ci70] 116 + 1.2 (x10)Z Ve, tiE
ol Higld 7YY Ue (p<0.05) ZAE VERAICE (Table 3).
(5) CD4", CD25" M| 0] mIX|= Pg
Spleen®] CD4' Th AMZ & tEFO] 112 + 2.2 (x109),
HHCP 50i7+0] 88 + 0.8 (x109)2.& LERT el R Fo] uisie 2
2Bl oLt /4 LEAL ¢ttt DLNolAlE thETo)
357 + 4.6 (x10%), HHCP 50370] 251 + 14 (x109& LER, O]
Zarol HIGKY FAEUA (*p<0.05) Z45153Tt (Table 3).
Spleen9] CD4"/CD25" regulatory T M 4= iR T0] 1.1
+ 0.2 (x10°), HHCP Eai320] 0.6 + 0.1 (x107)2 LERY, 394
U= (*p<0.05) ZAZ VIERIYCE DLNojAE thEFZo] 25 +
0.5 (x10Y), HHCP E0i3%0] 3.9 + 02 (x10Y)&2 UER), thR o]
Hgkd 894 Q= (*p<0.01) E712 LERNRIC) (Table 3.
(6) CD3"/CD4"/CD45" A= 40 D)X]& P&k
Spleen®] CD3'/CD4"/CD45" T A Z 4= thRFO] 215 +
35 (x10°), HHCP £0i3o0)] 18.0 = 1.8 (x109)Z LIER} t R ol
Hglo] ZAGIIr,. DLNoAIE thEFo] 452 + 7.3 (x10%,
HHCP 2422 281 + 1.8 (x10YZ Uel} iR 2o nsle] &
QY e (p<0.05) Z4E LIERICE (Table 3).
(7) CD8" N ZE 520l TIRE B
Spleen®] CD8' T MZ 4= t&RT0] 195 = 08 (x10%,
HHCP =ai70] 133 + 21 (x100)2.2 LER} thR o] ¥l
FY UA (p<0.05) ZABIICE DLNOA & tiEwo] 230 +
35 (x10%), HHCP &7 184 * 0.7 (x10)Z LER} iR 7o)
Blalal 2Bk oL, o] JAl FolEQl wgls Bad 4 glfl
T} (Table 3).

Table 3. Effect of HHCP Extract on T cell isotype Absolute Number
in DNCB-induced NC/Nga Mice

Sample Spleen (x10'“) DLN (x107)
; Control 5.1 £ 2 5717 24
oB TCR HHOP 01 s 94*** 388 + 59%
; Control 1.7 + 01 06 £ 01
¥5 TCR HHCP 24 £ 02 05 + 01
. Control 609 £ 48 764 £ 59
coge HHCP 661 % 51 518 + 46~
\ Control 97 £ 14 3507
CCR3 HHCP 113 £ 48 11+ 01"
‘ ' Control 169 £ 16 65 £ 02
(D’ /CCR3 HHCP 51+ 11 24+ 01
. Control 58 12 147 %10
CD3"/C068 HHCP 51+ 14 16+ 12°
coat Control 112 =22 357 £ 486
HHCP 88 + 08 251 & 14
T Control 11502 25 + 05
CD4"/CD25 HHOP 06 £ 01° 39 £ 00~
CDS’/CQA' Control 215 + 35 452+ 173
/C045 HHCP 180 + 18 281t 18
o8’ Control 195 + 08 230 £ 35
HHCP 133 £ 21 184 £ 07

3) B MZF0] WElel] piR)= gk
(1) CD19" A &E 4o mIx)E et



Spleen®] CD19 B ME$E thETO] 1022 + 0.7 (x109),
HHCP 00| 54.1 + 254 (x109) 2 LIER} i R0 vlald &
g Uz (p<0.05) ZaE LIERHRITE DLNOAE thET0]
57.2 + 5.2 (x10%, HHCP S0i20] 251 + 1.1 (x10%& e} T
2Tl Hisld |94 UE (*p<0.001) LAE LIERIACH
(Table 4).

(2) B220"/IgE" M Z ol mlAE F&E

IGES WH6H= B A9 S0l ofmst 2ES LER) =R
E ZAIE) A5l spleend] B20°/IgE" B Ml Z 42 £E¢ 2
3, thRT0] 18.1 £ 2.9 (x10%), HHCP F6iF0] 112 + 4.8 (x10°)
Z UERY, tiET) vlgle] s out Fo482 LERIX ¢
QiTh ¥l DLNollAS tiZ=30] 2.9 = 03 (x10Y), HHCP BdF
ol 08 + 01 (x10YZ uEh} tETol Hlgld |94 Ue
(*p<0.01) ZAE VERHRIT) (Table 4)

Table 4. Effect of HHCP Extract on B cell isotype Absolute Number
in DNCB-induced NC/Nga Mice

Sample Spleen (x107) DLN (x10°)
1" Control 1022 £ 07 5712 52
HHCP 541 + 254* 251 % 1.1
+ . Control 181+ 29 29 £ 03
B220° /1o HHCP 112 + 48 08 + 01"
4) Non B non T MEF9] Wl n|x& gk

(1) NK" AZ ol n|x)= gg
Spleen9] NK' M| Z == tiZT0] 8.9 = 0.7 (x10°), HHCP
FolFo] 109 + 17 (x10)E Lieh} thE Tl vlsle] 5712 U
ERHQACE DLNOIAE t)Z0] 53 + 0.1 (x10%, HHCP SEoF
o] 28 + 03 (x10%Z UER} tiEZol blald 994 Y=
(**p<0.001) Zt4AE LIERHRAC} (Table 5).
(2) CD11c"/Classll” M E <ol n|x|= &t
Spleen?] CD11c'/Classll’ A Z &= thRT0] 19.6 + 1.6 (x10°),
HHCP 0] 140 * 6.7 (x10°)2 LER} Tl Z320) B8l 2
43190C) DLNOJA & thE 0] 15.7 + 1.3 (x10%), HHCP o7
0] 123 = 0.9 (x10Y2 UER} o] HR) thEZol nlsle] 94
A (*p<0.05) ZA8ISICt (Table 5).
(3) CD11b"/Gr-1" M ZE 22ofl MR Gt
Spleen®] CD11b'/Gr-1" HZE = thZRT0] 354 + 49
(x10%), HHCP £¢§i20] 294 + 97 (x109)Z LIER} thZE o] B]
gl ZABIRIEE DLNoJATE th & 70] 134 + 1.0 (x10*), HHCP
FojTol 55 ¢ 14 (x10)2F Ueht tizTol) vl 994
RAE (**p<0.001) ZAE LIERHATE (Table 5).

Table 5. Effect of HHCP Extract on Non B non T cell Absolute
Number in DNCB-induced NC/Nga Mice

Sample Sp'een (x10%) DLN (x109)

NK* Control 89 £ 07 53 + 01
HHCP 109 £ 17 28 + 0.3

v ‘ Control 196 + 16 157 £ 13
CDiie”/Class HHCP 140 ¢ 67 123 09
' v Control 354 £ 48 134 £ 10

CO11b' /Gr-1 )
HHCP 204 £ 97 55 £ 14™

IgES] Wdlo] nAlE g&e ZRAHI 016}04 NC/Nga
F9] wolA 83, 12F, 165, 12]il 20F0] g sl
A E Beldld IgE ByTg SF3I0E Fig. 2= 93 IgE

X]9) HBIE tHE T 8F0)] 7.6 + 5.6 (ng/nk), 1250l 439.0
+ 105.7 (ng/mt), 1650] 4,811.0 + 4055 (ng/me), 2050] 5,645 +
305 (ng/m) 2 LFERL} 125 0|5 108 01439 IgE 4:%|7} Z7}5}
Lk ool Hlah HHCP S FollAl= 850 47 + 13 (ng/ni),
12750 4327 + 53.4 (ng/ml), 16550} 3,551 = 125 (ng/mt), 2050]

4964 + 134 (ng/mt)Z LIERIT} (Fig. 2).

4 o 0=

6000 + —&—BALB/c mice
—m— NC/Nga-CT
5000 - —&—NC/Nga-HHCP

Total IgE level (ng /ml)

Weeks of Age

Fig. 2. Effects of HHCP on the serum levels of IgE in
DNCB-induced dermatitis model of NC/Nga mice. The animals were
administrated with HHCP (89 mg/25 g/day, -A)) or saline (-H) for 8 weeks.
Serum levels of IgE were measured by sandwich ELISA at indicated time points.
Each point regresents 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).

i
@EEzolA] O}ETTIRES fazio] shiel Yolo] BT, B
5] 270 ~3X] Q) Byl s1a nlo] wHE OEMN Mk
3} BQoiE AEHIE Tk
Byramiol VERE BEiREo] ol Z4L BEr T
RUE A B9 MF &5, 4~5MZRE UERIS 2o)
2 TEX 9 75 VA9 BHEl B, grol 47)=d, o]
TER HFE St 2 4 oft
olg} BHEE JIEE GEHNRER « AR YoM
“INRTEL ERNESE TR AR 012 I (MBHES
- EE) PolAs RSB RIRE, BERE, 85
AEOIZE  BKACH, (BREE « SBLLEESL « 1EIEE) Pl
A “MEBA RREETE, BB, XaE BRaB, K
"REER HEEE HKEN ERESolE o o |t
3 HES ot 2 4 Qlrh
ololl thet XIHe B, 1@EL, M, I8, MV} AUES
B33 LIS B2 R8-S SUSIEE Mok BE, B, g,
7 B9 Aol 7ia Bol thEE I Yo, o] ] Sut
He S0l ulg} #EEEndich
T BI8 o Ao AEH 7702 d¥yd 70%
ollol iR, HEL #iE, BE ZE0] B e FAOE o)
TR, 018 T4 ko) B} akZol Hldh FolET] ZHRo) =2

rIF 0t IJ!:

- 185 -



o]
)
o]

ol

QL

€ AlAkshaL Utk

ol B UgolNE HE, HH, iR #E 280 s o
22 SHUOE HKE G258 TS AT, /98 U Bt
UEhS g, A%HE, ZA%E, MEK, SR HE 58 582
Z wjgtslod NC/Nga OFES) HEN 47 Zeol] 8577 =4t 7
LA AR AABI

WA HHCP £&29] AZEH0] nlAls gge RAKY

9J5lad BALB/c %9 3 ZAo}4] mouse lung fibroblast cells
(mLFCs)S 2215k SRB Wl g 0]83l Mz=de &80t 2
3, Agloll A AHESE HHCP £&829] 1, 10, 50, 100, 200, 400 pg/
nd 100ug/ mioll Al 90% 01449] MEHESES I/}E}HJ?\*AD} (Fig. 1).
0y EE g 89 HY igols
EAE, 25 sz S0l Bt 0
Adshe FE MZZ= T cell, B cell, H
So] ¥’ gt @5 w3l
E FR 87]§‘C :él—’F &4, dl

H| &} (spleen)

[]VU I~
l H

Z (Draining lymph

node; DLN)~ 6}04 T2 wrdo) Tojghs WY HEZZ
nixls e _1_/\} gtk WA olEd mRPo]l FukE
NC/Nga 48z]o] 857+ HHCP (8.9 mg/25 g/day)& BT FA

A ER

E4E &5 43, olE
A E71E Rl
& HANZSE B

3} & spleeny} DLNol|A]Q] & HAMZ
I} Rl Skl wE UM ET R
H]a] HHCP 0:1—7-/] spleeny} DLNol| A &) &

T

S04 A ZHABIETt (Table 2).

T AZE HAusE dddke 71 %8@ Al zZo|m, 2
2 WASHs B Mz 2H8slo SHE BAKBHL thalA Zof 2
23l0] tAES S43RII7IE Sk =5 AEZSA (cell
toxicity) T FZTo] ZE3IA o2 MEE &3t AL, T

M ES membrane moleculeZ CD (cluster of differentiation)

1sotype 22 T AE 484 (T cell receptor; TCR)o]l 8elo] &2
3 AEE ME Qe Musi, T MZES ZE ZAURIT
9 mopigol R™o) Bolghs T cllg 28 T =T

(Helper T cel)2hil 220, gitel] o T cellE2 A8 THE Al
T2 H0lE 7152 VKT A B9Vt UE H, ol2iS T cell
52 MEEY T YZF (cytotoxic T cell, CTL)Z}L FETE T

2509| helper T cell2 M Z FEHo] TCR (T cell receptor) 2]of
CD 4 EXAIZ ZEXHOZ 7K1 ASH, CTLZ TCR 2jo] CD
SEXAIE 7IX A 17 wiZol Zk2t CD4 T cell Bei= CD8 T celio]
g1 22T stk TCRS F 7K ul5dh 2719 whild
Alsol BolM olRolnl MEL wm
membrane protein)o]™, immunoglobulin} Z+0] Hodol] £x15}
A e, tiRo) wi Folo] EXshs T cellE2 a2t B
AMEE FHE TCRE 7HAAL oM, YR T cellE0] v} &
AFEE THE TCRE 7N Y. oF T cell receptor Tl
X1 T celld] FHolA] CD3, CD4, CD8 59 ezl Ez‘sl—'ﬂé
O|RI oM, 0|F A E 1ol ol

= \__‘_|E"__\__ =

=

(integral plasma

=3 3 k= e}

T cell receptorol] 2I¢t &

Alg Brt HE5HA dFe 9Es skt

HHCPo) 98t T MlZT9] 3 FFollM
DLNojJA19) af TCR* M ZS} y6 TCR' HZ £

HHCP &&79 spleen?} DLN9] af3 TCR" A%
46193 2L, ¥6 TCR™ A2 425 |9 ¥igh
911;} (Table 3). 0}22 spleens} DLNGIAS] CD3e T A
DLNoA] SAFCZ ME 71 A7 2L, spleencilA

a7} giie} (Table 3).

CCR3 484 (receptor)= TAN, Q7|7 = T M2 59
ol J—XH 5h= chemokine receptoro]Ei*¥. 12 A& ol 4]

= spleeny} DLNojJA] 25 248112,
Z7 g5 &
selEn). CCR3
Al DLNojA &=

-
[

_.u

=
[
=
s

R
CCR3' Mz
DLNoj A TT/W A= A3 LIERGTE ol HY
Mol UERG CCR3Y MZ &4 ZAyjel:
receptor?} £xH5k= CCR3 */CD3e T ME 4
{OFHOF MIE 47} ZABIKCE (Table 3).
T A 2ol BEo|HOF ZExIsH= CD3'/CDE9" M ZE =of thgh
HO)AE CCR3/CD3e T ME 4 AT} SYUSHA VECE
A (Table 3), o}E3] HEY Faloll gzl 718 4= U= T AHZE
FE0] HHCP Folof 9] 248 4 USS 2ig 4= AU
CD4" T Mz TH cell2 Thl (helper T)3} Th2Z 23} &

=5o]
]

=
=

(=]
‘I'FH

MEE 1, olf] 89 cytokineS W45l B cello] GEH2F
A E B E TR, WY 1S9 S 2E Sd3M]
7le ggg ke ﬂ““, 2 AollA] spleeny} DLNAIA19] CD
4T AE =02 fAEe UERIX SUAITE hEZ H]s)
ZHABI%E} (Table 3).

22 T AE & WSS ARshe AzEs0] Exditks
7o) B0lg]o], ]{;}% A T A X (regulatory T cell)Zhil 51,
TCR 0]9jo] thE D 42X} CD 2B52AE 7}Xl oA
CD4'/CD25" regulatory T AE (Treg)2hLE FECH. t2& o]

E2 AFEEAY st E %t&%—% Z20FE HAEZE A7 Ui
2 FAI5ke ol 52351, 2 AHHEERSY 24 old
mojul2S dAsks 7152 UERIE HOE olslEl ok
= A18l0j4] CD4*/ CD25" A|E 4= spleenciA] S04 Q= 7
A%, DLNoAE tiRZHD SOH 07 F713I90} (Table 3).

CD3% TCRY} T cell EHeNA shie] BEEHAHZE EXlchs
olel 7IXQ AR, ¥, §, ¢ 4, 1 chain 0|2} BElE T 7t
R o] G Eo| CD3S o] R YCH, O1E2 T celld] T Q1A
oA, MZ WE 2843l ASE A (signal transduction)dh=
7158 7RI e RoE deld ATt

B A3l A} CD37/CD4"/CD45" T MZ =& DLNojA]
AMOT ZABOEMN (Table 3), HHCP7} m2¢i0] vriol
HE T celld] 31 9141} A E WHEQ) &5} S E AFIGH
31503 WS ATIEE AAIET Tk

CD8" MZE cytotoxic T lymphocyte (CTL)ZH= effector
cell 3A5lT CTLE cytokineZ BHISK] Hrle ME A4
(cytotoxic activity)& 7}A) 1L Q)= altered self-cellg X A5}
S sich, 2 Adlo)A] CD8™ M E 4= spleenciA19] &
w37} gigitt (Table 3).

2 Ho

k<12

3]

(=}
[e=]
==

A i

Hog 246 2Lt DLNoA =

- 186 -
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)

ik

ol

1is4

B AEE g, 35 L g,

] 59| Yt ZAo]
shod, Alols WolRISol BOIFLE B MEE HE

Ofr
| m}{

ZZzEglo] o, gld) 9gle] gZME (plasm
sisled IgM, 1gG, IgA, IgD, IgE 591 S84 & d4lsl Zule
4 Spleeny} DLNGIA Q) HHCPol| 98 B AIZF9) FEHE
Hsl7] Y5kl B AlZo] E0lHOE EMSHE CD19" A X 48
ZH6t 27}, spleentt DLNolM {914 Qe ZAAE UERAITE
(Table 4). 0]= HHCP7} Ald MRS Pofshs A Gt
Bi]E oFgtoZH, olEl] IRA S FUS AdAL = Us
2 HoIZ1 QIth B A ET 5 B20/IgE" AIE 4 EFolAME
DLNojA] §914 = Z4E HA S, spleenclils 7R
HEE STt (Table 4).
B M|z Eo|HOF Exighs olzfsh CD isotype MEE
IgE ¢k ME 4 a4 Zike 2 57t ofEsl o2l Q¢ B
A= ES S Axliske 250l UBE BoFL Art
I 4EI M E (Natural killer cell : NK cell)& FEfSIH =

J[)l‘ 2

OOI

o T (large granular lymphocyte)oltd, &af B la}
Z oA %}74%1‘/}“ o] MFEE A2 WA QolE vl5olHS
2 EQNE, vlolgi2d 2ER MEZEE QIXol Mook
Yol 1L, H3EW o] EFY AOJETIRI (cytokines)S &
Hlak=e]*", B8] NK Al ZollA MAEE Be A9 IFNy=
Thl & Th2 HAvlse] Aol £a8 H8tg ohs ACE &
2 9}5}49150)_

= A3lola] NK" M E 45 spleenollA] 718 H$11, DLN
ollAlE olED| mBEYS FER tETHEE FOHCE st
$AC} (Table 5). HHCP S0jo]l &Jgt spleen®t DLNOAIS) NK' A2
0] Aulgl Wste 25 AFEG Boio] ofEd 1|5 [t Al
NK A ZollA] AaEE tioksh cytokine S0 Q8 Thl &2 Th2
mo vh2o) thak ciEQl d+7) 2ed ACE AISECE

HodMEo thgh mpREr BERE CDHC/Cassll” AZE =9}
CD11b"/ Gr-1" M 48 ZRABIQIET], spleen, DLNOIA] 25 Z4s
£ UERNQICH, (Table 5), £5] DLNoA] Feld JA LBt

HHCP ZZE0] €% HYZRER Ao niXle g2

olr

o}
=
o
T
o

EAISP) Qlolod IgE WHWS SHS A3 OLES IRAS
SIAIZ] DYEZO] BIEI] 165, 2057 HHCP S0iFold 2%
14 U7 IgE AEo] BABOEHA (Fig 2), & AR oFET]
mlRe od ENE 2T 5 AUk

HAENOE B AH: IgE W8T o, B9 spleen,
DLNGJA 2 RlHE £8E Eaicl olEal )5 fue
SIHE 4 Ui RO U A EEEAYCH AL T O
o AU AT} BEEHLFY AT 4T B4 NI/} B

AGA o, Bl@ BIE 2 < UK in vivoold] Liekd
. Betol 2ot GRHEAOR

ih)
rf

iy

JEEE45S AlE2 NC/Nga 4z]0] DNCBE. 5201

ﬁﬂ%ﬁ@’\ﬁo 79 HZ2E b‘ﬁl@_ fibroblastol] DHoP
o ZE A8 mTolx MESSES UEMA SAT AEERE
2 spleenc)A} af TCR', CD8" ME4HE, DLNojAE af
TCR®, CD3', CCR3', CD3"/CCR3, CD3'/CD6Y’, CD4", CD3"/
CD4'/CD45" M Z4E 894 UM AaAlzioni, CD47/CD25
MESE spleenciAls 294 AH ZAE, DLNolA = 78
QA B7INZC FAEEEA S spleens} DLNoA] CD19” Al
T 42 thETol Hidkel K94 UA DAz CH, B20"/IgE”
HE = DLNoAT f94d 7 BARIZE AEEEET
S NK' M| Z 4E spleencAlE £715, DLNo|M & ZAA1ZS.
o, CD11c'/ Classil’, CD11b"/Gr-1" A Z 4= DLNojA 79
A YA 2 AEEEAHS R 8igid 167, 20
Fo fold UA IgE YLEE AXMSIATE
olatol ANE AMEEESGHS WA NET 22 W IgE
QY oA E Bl @o}iil s ¢
ggo] 7IEm, & & 7 o 4
AT QY ATV} o)FoiHor B ASE A}
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