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Effects of Gamicheungpyehwadam-tang on Immune-cell Regulation in
Association with Bronchial Asthma in OVA-induced Mouse Model
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These studies were investigated the effects of Gamicheungpyehwadam-tang (CPHDT) on immune-cell regulation
in association with bronchial asthma in OVA-induced mouse model. The administration of 400 mgfkg CPHDT
significantly reduced the number of total cells in lung, peripheral lymph node and spleen in OVA-induced bronchial
asthma mouse model. The administration of 400 mgfkg CPHDT significantly reduced CD3’, CD19" and CD3'/CD69"
cell numbers separated from lung, peripheral lymph node and spleen in OVA-induced bronchial asthma mouse model.
CPHDT significantly reduced CD3'/CCR3*, CD4*, B220%/IgE", and CD3'/DX5" cell numbers separated from lung,
peripheral lymph node and spleen in OVA-induced bronchial asthma mouse mode! in a dose dependent manner,
However, CPHDT significantly reduced CD8" cell numbers from only lung and spleen. The administration of CPHDT
significantly reduced NK+ cell numbers separated from lung of OVA-induced bronchial asthma mouse mode! in all
concentrations, but 200 mg/kg CPHDT reduced NK* cell numbers separated from peripheral lymph node. These results
suggest that CPHDT has anti-asthma and anti-allergy effects. In addition to, CPHDT may be useful treatment of
asthma based on the further studies about the individual efficacy search of the components of CPHDT and the adding
of variety drugs to CPHDT.
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= Alglo] A1E LS #E AF 18~25 g9 C57BL/6 A
Bl (F) FE, 48 YAMA 1F ALZ (Fued 22.1% 04,

ZAd 8.0% olal, ZHF 5.0% oI5l A3
0.6% 04}, Q) 0.4%0])4) (RF2EA} vl E} /{}E Co., korean)} E&
ZE35) ZFHI, A 22:2T, At &% 50 + 10%, TY Al
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3) Ao 2 ME
2 gl AR
potassmm sulfate (Alum; Sigma. Co., US.A), trichloroacetic
acid, SRB,
collagenase, chloroform, collagenase, RFPMI-1640 H QFoH,
isopropanol, A& 89 (RBC lysis solution), ethidium
bromide (EtBr), dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, magnesium chioride (MgCly)= Sigma A} (US.A)
HES 25100, 2EefolEE (fetal bovine serum, FBS)&=
Hyclone A} (US.A) AEE, PE-anti-CD3  (phycoerythrin),

2 80% 0l8l, &+
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Fl OVA, chicken egg ovalbumin, aluminum

amphotericin, antibiotics, DNase, containing

PE-anti-CD4, PE-anti-CD8 (fluorescein isothiocyanate),
PE-anti-DX5  PE-anti-CCR3, PE-anti-B220, anti-CD25-PE,
anti-IgE-FITC anti-CD19-PE, anti-CD69-PE, anti-NK®} RNase:=
Pharmingen A} (Torreyana US.A) AIEE AFEE1%2H, 71e} vt
AlOF2 B A[CkE ARSTISITE

JI7e SBZFZE7] (e Co, Korea), rotary vaccum
evaporator (Biichi B-480 Co., Switzerland), freeze dryer (EYELA
FDU-540 Co., Japan), CO2 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 (Sigma
Co, USA),
cytometometer (Becton Dickinson FACSCalibur Co., US.A),

deep-freezer (Sanyo Co. Japan), flower

thermocycler system (MWG Biotech Co., Germany), ice-maker
(Vision scientific Co., Korea), homogenizer (OMNI Co., US.A),
plate shaker (Lab-Line Co., US.A), Applied Biosystems 7500
Fast Real-Time PCR system (Applied Biosystems, US.A) %
ELISA reader (Molecular Devices Co., US.A) §& AMSSIRIE,

Table 1. The composition of Gamicheungpyehwadam-tang : CPHDT
ooy Mory (9
i Puerariae racix 8
Al =z Bupleuri radix 6
gt ool Pinelliae rhizoma 6
F | Citri perfearpium 4
MNEF Poria 4
A~ 9 Perillae fructus 4
ool Armeniacae amarum semen 4
ASHT Mori cortex 4
# &4 Platycodi radix 6
Xz Aurantif fructus 4
4 = Glycyrrhizae radix 4
1= Farfarae flos 6
RZERE Gleditsiae spina 6
A Zingiberis rhizoma recens 3

Total amount 69
4) 2z 2ol

CPHDT 43 BZS 717t Z54: 2,000
% loll A 3417 FESINTE FENHE S e & 4
ZIx] (Rotary evaporator, BUCHI B-480 Co., Switzerland)Z &
:ol—ﬂ, THA] B4 HZE7) (Freeze dryer, EYELA FDU-540 Co.,
Japan)& 0| &5l 245 g0l B &qirt 2 dxe CPHDT
S YE (84T) BHBIEA AU L2 A1 AIgsIRTt
5) 71#A A 45 g
500 pg/migl terEEl (OVA, chicken egg ovalbumin;
Grade IV)i} 10% (w/v) aluminum potassium sulfate {Alum;
Sigma. Co., US.A)E PBSE £d1%F & S85Iur) Ol EgEs
10 N NaOHZ pHZ 652 £A 8l 2204 14 ¥}R)
BHL 750 x g ollAl 58 B Y] 5% ir/}. %Q—E‘_—Eﬁ ova/
Alum FAXES SFFE il Helg] &eg &aigh & 100

N
o
e

- 582 -



Zim @ sEEo] 4] s We Bl HAl 2 &Y HALzo niils g

ug OVAE 02 mlZ ZE3l BEZUNE FARI A4 22171
C} o1& 350l *“"IE oE|8h & LeHREl (500 ug/ml) 100
wE 71EEA (H5ITh 4FREE] ERVIE olE3sld 25
mg/ml HRY BB 51Fo] 3024 AFU 3B 6 F 5

etuiz & 71T éguzm. olm) thETOEMN PBS B

Alum g FAL

Elﬂl'
e
5%
£
ey
a9
=

01 2 3 45 6 7 8 9 10 11 2kl
— } } } } f—t +——t —
j i i ! | Srifiad
OAIrtetiar: 250Dy, 3tmeshesd
CPHDT o fresied: 40, Z0nohg

|
L

Fig. 1. Asthma OVA-induce mouse model
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OVA/AlumZ HR1 2V A]71% 45328 CPHDT (400,
200 mg/kg)S YFLal 55 ZF T sl HEToE &7
FE B B75FA oA
7) Spleen, perirpheral lymph node (PLN) 2! lung®] & A
4 58 ‘

A3 EFF OVA H4 BFE ethyl etherZ RIFAIR =
spleen, PLN, 2117 hungZ 22]8ld ACK 8HE 37CofjA] 5&
£ Ml BHETFE S3AIZCE 01F o] WA AEEH
% (0.04% trypan blueZ Fagla] & HIAMESE FFHBINA
8) 3l & W SAFAME B

FHEAHAN HZE BBl #e] FAE 58 &
HAAE ZA AEsioct d7]o) 2% LEjoL @& (fetal bovine
serum, FBS)o] EFHF RPMI 1640 iR O T 5527} 1800 rpm
wAlolA] QARSI 5ml9] RPMI1640 viefeiol 50 4£9)
collagenase 1V (100 pg/ ml)E 7¥8} % 37°C shaking Hi&E7)ol|A]
302 SO iUBINACY. wiek & 287} yX|etal 4B e Eeldt

10% 2Efol E& (fetal bovine serum, FBS)o] Z&HE RPMI
1640 whlo] MZEE ZEBIFCE 0l 2 53] old £AlE Edldt
of H SATAEZE EBlEch A& BelE 3 SATHEE
HHQkod © & M EEE B cell strainero] E3}A1FAH M Z 0]9]2] B3
A g2 A0 BaEE AMASICE 0] MEZEEZRE A
72 EN (ACK lysing buffer; 8.3g NH4CI, 1g KHCO;, in
1L of demineralized water + 0.1mM EDTA)Z 37ColA] 58 &
O il BeETtE SalAl7) 1 Tl X E AR & 0.04%
AESE ST '

I

trypan blueZ @A &
9) SME B4

48 £F & spleen, lung, PLNE Z}2} HZ3)o] 100 mesh
2 HEZE 27|18l D-PBSE 587 A41R2e] (1700 rpm)o}@ 2
3] AASE & cell strainerol] EXAIA M E 0]2]9] BFIEX] &
2 Z=Ao} B4ES AAGIYEE 18l 8@l ZA Choppmgo}
%, collagenase 1 mg/ml (in 2% FBS + RPMI 1640)& 211 37T
shaker (180 rpm, 20min.) ¥iF7|ollA} Bt & AENRZ 245}
= YHOR 43 uhEsINTh oJE MEEE ACK 89 83 g
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NH4Cl, 1 g KHCO;, in 1L of demineralized water + 0.1 mM
EDTA)S 4204 55 E0t A2l HETE R'HW}:L‘L A
D-PBSZ 23] MEEH £ 0.04% trypan blueZ FAg & & HA)
£=2 ZAEYCE £} spleen, lung? PLN cellg 5 x 105 A

22 ZFZ3 F 4T WA FHEA (immunofluorescence
staining) & 4 A1EI9CE

Z}2Yol  PE-anti-CD3e, FITC-anti-CD19,  PE-anti-CCR3,
FITC-anti-CD4, FITC-anti-CD8, PE-anti-CD25, FITC-anti-CD69,
PE-anti-B220, FITC-anti -IgE, PE-anti-DX5, PE-anti-NKg &1l 30
27F USolA] VESAIZCE HHS 5 33| Oj4} QLIS MEIAlpI4
Z A8 £ flow cytometer®] Cell Quest ZE IS © 12351
CD4'/CD25", CD4", NK', CDS8', CD3e’/CD19"+, B220/IgE’,
CD3e"/CCR3', CD3e"/CD6Y", CD3e’/DX5™ T2 1 M Z4E i
(%) 2 BA% & M E,E M8 2 A A1) HrhAl L
4= (absolute number)E AFEEISIC.
10) EAAL

Cleksh A3 O Z2E] ¢ A mean + standard error&

1. & MZE0] vixle gt
1) lung

Trypan blueZ 488t & & Bl &M £ (total lung cells)E
2835 Aal BATS 143 + 008 (x107), OVAS 508} thR T
2820 + 030 (x107), WHIET (CsA)2 473 + 053 (x10),
CPHDT 400 mg/kg 072 485 + 0.20 (x10'), 200 mg/kg &
AFES 640 + 010 (x10)C.F LIERY, tHE Tl HIgled CPHDT
BEE 48 BEoli 94 U (p<0.001, p<0.001) 24 EBHE
LIERHSITHFig. 2). '
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Fig. 2. Effect of CPHDT extract on total lung cells No. in murine
OVA -induced mice. C57BL/6 mice were injected, inhaled and sprayed with
OVA for 12 weeks (three a week) for asthma induction. Two experimental groups
were treated with different concentrations of CPHDT (400 mg/kg and 200 mg/kg)
extract and cyclosporin A (10 mg/kg) for the later 8 weeks. At the end of the
experiment, the mice lung were taken out and total cells counted. The results are
expressed the mean + SE (N=5). Statistically significant value compared with
control group data by T test ('p<Q.05, *p<0.01, *p<0.001).

2) PLN (peripheral lymph node)
=

% DEYTT4 (total PLN cells)E ZES 23, GUEL



531 % 015 (x10°), OVAE T3t HETL 9.82 + 007 (x10%), &k
AR (CsA)2 816 + 048 (x10%, CPHDT 400 mg/kg 572
826 + 0.63 (x10°), 200 mg/kg T2 888 + 1.08 (x109 O LIE}
L}, thARFoll H|sled CPHDT 400 mg/kg Foiofl4l totai PLN

cells 4=9] 294 Y= (p<O.05) A4 UE VIERNRICHFig. 3).

3) Spleen

SpleencilA] Be|dt MZERE] CD3" M T 42 5 21,
HAEES 536 + 59 (x10%, tARZS 692 + 42 (x10%, CPHDT
400 mg/kg BT 41.0 + 9.0 (x10%), 200 mg/kg AR 51.5
+ 89 (x10%) 2.2 LVJERY, thET0) Hi5led CPHDT 400 mg/kg 5

oM RN Ui (p<O0T) ZA IS UERAITHTable 2).

12.0 =
10.0 = Table 2. Effect of CPHDT Extract on CD3" Absolute Cell Number in
< 50 o Lung, PLN and Spleen of Murine OVA-induced Mice
¥ 6o o CD3' absolute cell number
Z 3 WT Control CPHDT-400  GPHDT-200
E so 4 Lung (x10% 48 + 04 B7+02 199 + 19~ 238 + 00™
2.0 -1 ; PLN (x10% 407 + 1.1 83722 61177 662 %127
0o o . ] Spleen (x10%) 536 + 58 692 + 42 410 = 90" 515 + 89
Controb ;:nf*; e fo”oT’g,Tkg gOPOHng-lrkg 057BL/6 mice were injected, nhaled and sprayed with OVA for 12 weeks (four a week)
OVAIAIum + for asthma induction. Two experimental groups were treated with different concentrations

Fig. 3. Effect of CPHDT extract on total PLN cells No. in murine
OVA -induced mice

3) Spleen

& BIZAAEZ4 (total spleen cellE =
8.63 + 0.38 (x10), OVAZ B3 EZS 1
MR (CsA)2 913 + 013 (x107), CPHDT 400 mg/kg Toq
FL2 675 £ 1.25 (x10°), 200 mg/kg FIFS 8.38 + 0.88 (x10')
S 2 VER), tiETo] vislel CPHDTE] ZE sl ]AY
e (p<0.01, p<001) A HEHNE UERHUCHFig. 4).
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Fig. 4. Effect of CPHDT extract on total spleen cells No. in murine
OVA -induced mice

2. CD3" M=
1) Lung
Lungol 22i8+ AZZRE] CD3" HZ £8 ZET A1),
HARES 48 + 04 (x107), tAATS 387 + 0.2 (x10%), CPHDT 400
mg/kg FHTE 199 £ 1.9 (x10%), 200 mg/kg T+ 238 £ 0.0
(x10)2F vIEh} thEol B15led CPHDT ZE A8 5ol
K914 = (p<0.001, p<0.001) 4 EINE LIERNZTHTable 2).

ol mlXlE FE

2) PLN
PLNojiA] E2Igt MEZFE CD3+ AE $F ZFe 21,
HAE2 407 + 1.1 (x10°), AL 837 £ 2.2 (x10°), CPHDT

400 mg/kg B2 61.1 + 7.7 (x10%), 200 mg/kg BT 66.2
£ 127 (x10*)2F VER], thE ol H15lo] 400 mg/kg Foi ol
A FAH e (p<001) 24§31 VERNATHTable 2).
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of CPHDT (400 mg/kg and 200 mg/kg) extract for the later 8 weeks, Al the end of
the experiment, the mice lung, PLN, spleen were removed and CD3* T cells for
analyzed by flow cytometer. The resulls are expressed the mean + SE. Stafistically
significant value compared with control group data by T fest ("p<005, ~pc001,
“p¢0001)
3. CD19" A X Zofl DlRl= Aet
1) Lung

LungollA] E2I8t A ZEHE] CD19 ME 42 &70r A9,
HAREE 65 + 01 (x107), tIEZE 290 + 0.4 (x10°), CPHDT 400
mg/kg EGITS 200 £ 25 (x10°), 200 mg/kg BT 290 +
04 (x10) Q. LIERY, thEo] Hl8le] CPHDT 400 mg/kg S0
TollM FE U (p<0.01) Ha GIHE VIERHACKTable 3).
2) PLN

PLNoj|A] 228t MEZZEE] CD19+ AE 8 &FH3 241,
e 114 + 05 (x105), thAETFS 95 £ 06 (x10) CPHDT 400
mg/kg TR 187 + 0.3 (x10°) 200 mg/kg BATS 208 + 1.8
(x10) S &2 LERY, iRl 8151, CPHDT 28 A8 koA
F9Y Ue (p<0.001, p<0.001) 24 F3E LIERAACHTable 3).
3) Spleen

SpleenoflA] 218t MEZRE CD1Y" ME 42 £Xd 4
I, HAES 278 + 27 (x109), HETS 574 ¢
CPHDT 400 mg/kg Soi7*& 23.3 + 3.3 (x106) 200 mg/kg Fof
e 280 + 0.1 (xlO VO E VIERY thAa Tl HIgid CPHDT 2
E 43 s5holAl 394 e (p<0.001, p<0.001) 4 EIE
LIERARICHTable 3).

Table 3. Effect of CPHDT Extract on CD19" Absolute Cell Number
in Lung, PLN and Spleen of Murine OVA-induced Mice

CD19" absolute cell number

WT Control CPHDT-400 CPHDT-200
Lung (10" 65+ 01 290 %04 200 * 25~ 200 £ 04
PLN (10" 114+ 05 95+08 187 + 03™ 208 £ 18
Spleen 0IC%) 278 + 27 574 £ 53 233 & 33 280 = 017

4. CD3'/CCR3" M Zof BIX)E= G&F
1) Lung

LungollA] 2213} MEZZRE] CD3'/CCR3" MESE &5 2
I, A2 15 £ 01 (x10°9), RS 104 + 15 (x10°), CPHDT



7m 8 slgol B4 Rk Sel ZeolA

400 mg/kg EATE 3.7 + 02 (x10°), 200 mg/kg T2 42 + 03
(<10°) OF UERY, thE:o) 115led CPHDT BE A8l s5ojld &
O3 QU= (p<0.001, p<0.001) Z4 EHE LIERNRACHTable 4).
2) PLN
PLNollA] B2]8} MEZEZHE] CD3'/CCR3" M Z4HE ZHT)
A3, HAS 16 £ 00 (x10°), tHETE 8.2 £ 0.6 (x10°), CPHDT
400 mg/kg FOIFE 48 + 1.6 (x1°0), 200 mg/kg FITEL 31 +
07 (x10") 22 UERY, thRTol Blgke] CPHDT RE 48 ko)
A 89 Y& (p<0.05, p<0.001) A EE LIERAUCHTable 4).
3) Spleen
Spleenol| 4] 2218t Ml EZEE] CD3"/CCR3" MZ4HE 575
3 23, AT 13 + 03 (x10%, RS 38 = 09 (x10°,
CPHDT 400 mg/kg ST 1.9 + 0.5 (x10%), 200 mg/kg £
T2 24 £ 00 (x10°0F LIER), thAT visl] ZAERE
UERHQICH Table 4).

Table 4. Effect of CPHDT Extract on CD3"/CCR3" Absolute Cell
Number in Lung, PLN and Spleen of Murine OVA-induced Mice

CD3'/CCR3" absolute cell number

WT Control CPHDT-400  CPHDT-200
Lung (A0 15+ 01 104 45 37 £ 02 42 £ 03
PIN (xI0%  16+00 82+ 06 48 £ 18 3107
Spleen (xi0) 13+ 03 38 £ 09 19 £ 05 24+ 00

5. CD3"/CD69" M <ol plAlE Fet
1) Lung

Lungoll4] 2eIdt MEZRHE] CD3/CDEY" AE +5 ZETH
B, HAFES 04 + 01 (x10°), thEFS 58 + 03 (x10°), CPHDT
400 mg/kg BAT-2 24 + 02 (x10°), 200 mg/kg T2 1.8 + 02
(x10*) Q& VIER, thZoll H1glkd CPHDT HE 48 EFolA] §
K Y= (p<0.001, p<0.001) Zt4 ETHE LJERNRICHTable 5).
2) PLN

PLNollA 2218} MERRE] CD3'/CD69" HE <5 Z&3
A}, BAFFS 23 + 03 (x107), BIERES 101 + 1.3 (x10%), CPHDT
400 mg/kg FOTE 22 = 03 (x10%), 200 mg/kg FATLS 72 +
27 (x10°) 9% LVER, thZET0] B]6led CPHDT 400 mg/kg B4
oAl 894 QI (p<0.001) T4 ETE LIERHQIEKTable 5).
3) Spleen

Spleenof| 4] 2218} AZZHE] CD3'/CDEY M ZE £5 &
At A3, HAES 15 + 0.2 (x10%, RS 5.1 + 0.1 (x10%),
CPHDT 400 mg/kg S£F2 1.7 + 03 (x10%, 200 mg/kg 0]
T2 28 + 06 (x10)OF UERL, HE 48 sEolM F24 9
= (p<0.001, p<0.01) Z4 EHUE LIERNRACHTable 5).

Table 5. Effect of CPHDT Extract on CD3'/CD69" Absolute Cell
Number in Lung, PLN and Spleen of Murine OVA-induced Mice

CD3' /CD6Y" absolute cell number

WT Contro! CPHDT-400 CPHDT-200
Lung (x10°) 04 + 01 58 +03 24 =02 18 + 02
PLN (x10% 23+03 101 +£13 2203 12 £ 27
Spleen (x107) 15 % 02 51 % 0.1 L7 03™ 28 + 06~
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6. CD4'/CD25" M3 %=0f bl f
1) Lung

Lungoll4] 228t Al Eojl4] CD4'/CD25" ME 48 &£}
A3, BT 07 + 01 (109, HEZS 09 = 04 (x107),
CPHDT 400 mg/kg F0]T2 1.6 £ 0.4 (x10%), 200 mg/kg 50
212 + 03 (x100)0.F LERY, 400 mg/kg FoiTtolx] 29
A Qe (p<0.05) Z7F EHE UERIJTHTable 6).
2) PLN

PLNolA) 2218} A3Eol4] CD4'/CD25™ ME 48 583 2
T}, BAES 28 + 05 (x10%), HET 20 * 0.6 (x10°), CPHDT
400 mg/kg FETF2 49 + 1.1 (x10%), 200 mg/kg FOIF2 49 +
07 (x10%) 22 Leht, thETol HIdld 2E 48 skold 394
RAE (p<0.05, p<0.01) 7} EHE VIERNACHTable 6).
3) Spleen

Spleencllx] 2218 MEollA] CD4A/CD2S" MZE 482 -
A3, HYE2 09 £ 00 (x10°, HEZS 03 + 02 (x10°), CPHDT
400 mg/kg =TS 0.8 + 0.0 (x10°), 200 mg/kg T2 08 +
01 (x10% 22 vieht, thETol Bidld ZE A8 sToli] S04
U= (p<0.01, p<0.01) Z7} G312 VERHRACKTable 6).

s

=

00

Table 6. Effect of CPHDT Extract on CD4’/CD25" Absolute Cell
Number in Lung, PLN and Spleen of Murine OVA-induced Mice

CD4"/CD25" absolute cell number

W1 Control CPHDT-400  CPHDT-200
Lung (10 07 £ 0.1 09£04 16+ 04 12+ 03
PLN (10 2805 2006 4911 49+ 07
Spleen (10%) 09 £00 0302 08%00% 08+ 01"

7. CD4" MZ40) PIXE Qe

1) Lung

Lungoili 2|8t A Zollk] CD4" AE <8 S 23,
AT 14 + 01 (x10%), HETS 13.0 + 08 (x10°), CPHDT
400 mg/kg BAFE 47 + 03 (x10°), 200 mg/kg FAFS 5.2
+ 08 (x107) S & VUERL, thETo] Hl5le] CPHDT BE 48 =
TolA] | Y= (p<0.001, p<0.001) 24 FTHE VIERIICH
(Table 7). '
2) PLN

PLNollA] E2Z]$ Al ZollA CD4" A E 8 S48 23, &
AFES 248 + 0.3 (x10%), CHETS 57.9 + 3.2 (x10°), CPHDT 400
mg/kg SOIE2 392 £ 46 (x10%), 200 mg/kg T2 410 =
8.0 (x10) 02 Ueh), thE7ol Blale] CPHDT ZE 48 55
oAl 78 U= (p<001, p<0.05) Ha FHE LIERHAUCE
(Table 7).
3) Spleen

SpleencllA] 2|3 Mzollk] CD4™ HE 48 &
HYTE 52 + 15 x10°), hEF2 178 + 42 (x10%, CPHDT
400 mg/kg BOTFL 4.2 * 0.5 (x10°, 200 mg/kg BH TS 5.0
t 0.6 (x10) 2.2 VIERLL, thE ol v5led CPHDT ZE 48 =
TolA 894 e (p<0.01, p<0.01) Z4 EBE LIERAYT)
(Table 7).
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Table 7. Effect of CPHDT Extract on CD4" Absolute Cell Number in
Lung, PLN and Spleen of Murine OVA-induced Mice

CD4" absolute cell number

WT Control CPHDT-400  CPHDT-200
Lung (x10%) 14 01 130 + 08 47 £03™ 52 08"
PLN (x10%) 248 + 03 579 %32 302 £ 46* 410 * 8
Soleen (i) 52 # 15 178 42 42 + 05 50 * 06~

8. CD8" M| Lol njx|E= Gk
1) Lung

Lungoll4] 228t CD8" MIE 8 Zg¢t 21, Fave
07 % 0.1 (x10°), HET-2 4.9 + 0.6 (x10°), CPHDT 400 mg/kg
2T 34 £ 0.1 (x10°), 200 mg/kg FOITE2 35 + 0.6 (x10°)
o2 Uehl, tixatol Hiskd CPHDT 400 mg/kg FoiFoilA]
7Yd Ae (p<0.05) T4 FHE UERARCKTable 8).
2) PLN

PLNollA{ B2l CD8" M Z & S-8 23}, a2 175
+ 1.0 (x10°), RS 24.5 + 1.7 (x10°), CPHDT 400 mg/kg S
T2 235 + 41 (x10°), 200 mg/kg SO T2 246 + 39 (X100 F
UER], 7YY s Hale UERIA 2iRkcHTable 8).
3) Spleen

Spleencll 4] 2|3t CD8+ AT +2 ZF¢ 41, 472
213 + 1.0 (x10%), tHEFE 312 + 23 (x10%, CPHDT 400 mg/kg
072 180 + 4.2 (x10%, 200 mg/kg SOIFE 205 + 1.3 (x10%)
OF JeR), thETol H]sld CPHDT ZE 48 sToA §9]
A U= (p<0.01, p<0.001) Z4 EIE LIERNQICHTable 8).

Table 8. Effect of CPHDT Extract on CD8" Absolute Cell Number in
Lung, PLN and Spleen of Murine OVA-induced Mice

CD8" absolute cell number

WT Control  CPHDT-400  CPHDT-200
Lung (0% 07 £01  43+06 34t 0T 35 06
PLN (X10®) 17510 245+ 17 235 « 41 246 £ 39
Spleen (xi0%) 213 + 10 3120+ 23 180 + 42 205 £ 1.3™

9. B220"/IgE" M|Z Zrofl niR|E @3k
1) Lung

LungolA} 22i¢h MZEEE] B220"/IgE" A Z4E £83)
Ay, BUTS 06 + 01 (x10°), HERS 103 = 05 (x107,
CPHDT 400 mg/kg B2 23 + 0.0 (x105), 200 mg/kg T
F259 £ 03 (x107)2 2 LER), thE o BlEkd CPHDT Z&
AF sTolA §AY A (p<0.001, p<0.001) 24 ATHE LI}
WATHTable 9)
2) PLN

PLNollA] B21dt MEZZRE] B207/IgE" MESFE ZH
A, B2 03 £ 0.2 (x10), IETE 6.7 + 1.7 (x10%), CPHDT
400 mg/kg BT 32 + 03 (x10°), 200 mg/kg FATFS 2.0 ¢
0.1 (x10°)IERY, thETol H]Sle] CPHDT 2E A8 STolA
794 Ye (p<0.05, p<0.01) Za EHE LIERNSICHTable 9)
3) Spleen

Spleencfi4] 22I8F Al ZZRE] B220'/1gE” ME4S ZHE

pedn

Ol

A3, BAFEES 17 + 02 (x10%, WERTLS 77 £ 16 (x109,
CPHDT 400 mg/kg SI72 2.1 = 0.5 (x10%, 200 mg/kg o
T2 33 £ 05 (x10M2.2 VERL, thE ol B8k CPHDT &
A8 5TolA {94 A (p<0.0L p<0.01) Z4 HE ViR
RACHK(Table 9).

Table 9. Effect of CPHDT Extract on B220°/IgE" Absolute Cell
Number in Lung, PLN and Spleen of Murine OVA-induced Mice

B220" /IgE " absolute cell number

WT Control CPHDT-400 _ CPHDT-200
Lung (xi0°) 0601 103 +05 23+00™ 59203
PLN (x10°) 0302 6717 32+ 03 20 = 0.1
Spleen (x10%) 4.7 % 02 1716 2.1 05 33 + 057

10. NK" A ZZ=0] m|X]E= @&k
1) Lung
Lungoll Al 2218 MEZZREI NK' MZ 42 S5¢ 41,
HAES 07 £ 01 (x10%), AT 33 + 0.2 (x10%), CPHDT 400
mg/kg EHTE 24 + 0.1 (x10%), 200 mg/kg EATS 23 £ 01
(x10%) 2.2 Ve, thAZoll B]51d CPHDT RE 48 STollA)
7Y UE (p<001, p<0.05) Zax FIHE VIERAATHTable 10).
2) PLN
PLNojlA] 22]8 Az 2HE NK* A2 45 3},
BATEE2 03 £ 0.0 (x10°), IETFE 0.1 £ 0.0 (x10°), CPHDT 400
mg/kg BTS2 05 + 0.2 (x10%), 200 mg/kg EAFE 03 = 0.1
(x10%) 2.2 Ve, thZ 7o) Bldled CPHDT 200 mg/kg ST
oA FoM e (p<0.01) 244 EHE UERAAITHTable 10).
3) Spleen
SpleencllA} 2218t M ZZHE) NK' 4 48 Z89 di,
TS 22 + 04 (x10%, RS 32 = 0.6 (x10%, CPHDT 400
mg/kg BOATE 25 + 04 (x10%, 200 mg/kg BALZL 2.1 + 05
(x10% 08 LERL thETol Hisled CPHDT 2E 48 sTol
Al Aol ovt EASE {948 HOlXl YUcHTable 10).

)]
il
ol

i

Table 10. Effect of CPHDT Extract on NK” Absolute Cell Number in
Lung, PLN and Spleen of Murine OVA-induced Mice

NK* absolute cell number

w1 Control CPHDT-400  CPHDT-200
Lung (xi0® 07 £+ 01  33+02 24+ 01 03 % 01
PLN (10% 0300 01 *00 05 + 02 03 = 0.1
Spleen (xi10%) 22 + 04 32 + 08 25 + 04 21 + 05

11. CD3"/DX5" AIE $=0f A& Qak
1) Lung

LungolA] B2|8F dZollx CD3'/DX5
A}, BAES 02 + 01 (x10°), AT 27 + 06 (x107),
CPHDT 400 mg/kg 0372 0.6 = 0.0 (x10°), 200 mg/kg %0
212 £ 03 (x10°) 2.8 LER), tiEFd ¥lskd CPHDT ZE
A8 =ToA 2014 Q= (p<0.001, p<0.001) ZA FIE LIE}
WRACHTable 11).
2) PLN

+

ol

AE +8 5
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PLNollA] 2215t M ZojA] CD3/DX5" M E 42 583 &
3}, B2 14 £ 00 (x10°), BIRZE 50 + 0.7 (x10%), CPHDT
400 mg/kg ST 2.0 + 0.4 (x105), 200 mg/kg AT 17 +
04 (x10%) Q& thE T H|5le) CPHDT HE A8 5ol 89
A Qe (p<0.01, p<0.001) Z4 FIE LJEWIYTHTable 11)
3) Spleen

SpleencilA] 2] A ZoA] CD3™/DX5
A3, FAE2 09 + 03 (x10%, tIRZ2 49 + 05 (x109,
CPHDT 400 mg/kg S0 12 = 0.1 (x106), 200 mg/kg 5
209 + 02 (x109C 2 LIERY, thE TR0l B8l CPHDT Z.E
=LojA] £94 Q= (p<0.001, p<0.001) 7t ETE LIERAY,
CHTable 11).

+

Table 11. Effect of CPHDT Extract on CD3'/DX5" Absolute Cell
Number in Lung, PLN and Spleen of Murine OVA-induced Mice

CD3*/DX5" absolute cell number

WT Control CPHDT-400 CPHDT-200

Lung x10% 02 + 01 27 £ 06 06 + 00~ 12 £ 03

PLN (x10°) 14 £ 00 50 £ 07 20 £ 04 17 £ 04>

Spleen xi0%) 09 £ 03 49 £ (05 12 £ 0™ 09 + 0o
1 Z

HE ol A MRl TS W] 2 Saoll thalol Vi
S RENETIR, WEEHS M. S KRE IRETE#HD.

Wﬂ&wﬁ% N, RhEEEE B BE RSHG, KM
K BEE R SREE oI AS6Iom, R, i
S, A, KIS, ARG, EER B RER BOE MBI
ey 28l Liehd Kol theh 5oL, W) % AEHe] st
WeYe 4mEH o] 9] BBz 7)1&E WET 2 Alo]
7t @

T AEE 72 MHEY, to] Aol QlojAlE L
B, WA, WA ZM80] U= CFET ZHBMmKS I M
EBNRA0) FE 0|21 Stk B3] MUY Mol qloja =
BB 0] VISE 72 #MAloja] L= &gl mEn],
7159 AFALYa ks 18 HIEYOR 918k 713, A,
HE2T 35T 59 S40] )R Hal AHEQl Kkl 7]
QI O QIAIBIL $17] wEolTh.

= ORERTLEE GA] RS HEX ZRE] 1EEE
z&a g0l U BB, U mE LR 1L i 2ROl UE

o, BaTe, 1, &ar™ % (émm%ﬁf Zgo] Y=

~oi 7] E Hgolch o 2 24700l #uko] Syl
Z ol AMZErh

o

%
ol EUE A+t %‘ﬁ"ﬁ‘ T\]E Aatoll it ATE A
SE g ZY g olgdld g5 AUsIdrt
A8l2 C57BL/6 moused] ovalbumin (OVA)S E U Z7]
Ag FUs 2 Z1BXA B4 8L 829 lung PLN,

I

SHILA}

2t g

A
(=3

spleenZ 2el5lol AE 4}, 7180 WAl 84 Tl W AE
ol THet JEES AN
™A OVA

spleeng g[8

[ mlm
Ev
e
¥y
il
o
9'_{5
O
>
fr
jn
n
>
e
<
2
Ob
9
H

T cell W U1 E AEsk= 7MY 5Q8 Azolm, A
A2 A 2o EHE
3l HAAEE BT I7 T B, M S (cell toxicity) T
2T ALFK 152 @437, T cell?) membrane
moleclueZ CD32 T cell receptoro] 2}210] AelH AT E AL
otz Mk, T cellol 28 EAIQIRI. B3| CDI* AlZ
e T cellg] 84 A EE, FACSE 0]&¢F & AFolAl 71#A
HA geF A3 lung, PLN, spleenti o) CD3" A% 2t 20
o UA dage 2olE & AUPrkTable 2). 3L, gHelo] 2l
RS 2om Th2 MZEe IL4E Bl B cell] IgE 44+
EZZA7]I=E B celld] FHo) 23T+ moleculeZ CD19+= B
cell9] 23l A oA] ST drirt _5‘]'“%1 A8 plasma B cell &
Aol ALBCH?. o8t CD19" ME <A] B celld) A EQI 7}
ol FACSE Z48gH 43}, CPHDTo| J8F 713X &4l Sat A4
# 9] lung, PLN, spleenofl 410l CD3" A= 71 S914 QA
48HS 31018 < QArk(Table 3).

CCR3 +8A 4, SE7IF U THEF S AEF
Mol £x031= chemokine receptorZ eotaxind]2h= chemokine
ofl Q& 8431 5m», CDE9= B4 51 T cell} B cell, thAlA
Z (macrophage), NK A Zoj] 2231, HaE9 XTI o]
8} CD3"/CCR3" MZ&Q} CD3'/CDE9" AMZ49 Brioji=
CPHDTo| 2J5fl lung, PLN, spleent] Al ZE4:7} ZH-8Hg 2016
+ UACHTable 4,5).

TAzs AEZ=E T AZS BE T AZE LFofAE,
ANE=d T AZ 3Ho CD8 EXAHE 7HAA /1o HE T A
2 WA CD4 BAFE 7HAIL et LPE e R |y Yigo] &
H3lE ul CD4'/CD25" ME7} Brished], 2 Agolie
CPHDToll &3l CD4"/CD25" M ZE4rt Erete 20l 4= Q)
Yt CD4' T AEE Th xﬂg?_i E‘-é}ém 23 Th M| ZE0]
IL-4Z A3l B M7} IgES 6}‘:i ST, CDA' T

¢

o o

Az %é 161 2, HE7 PSR Table 67), O]
IgE 4 o AR} AEH0 BAY Y= AOE AREC)

gl CD] A ZEE TC cellZ il cytotoxic T lymphocyte
(CTL)2h= effector cellE E4511 CTLE cytokineE ®H|5}17]
HIR= cytotoxic activityE 7K T QU= altered self-cellS A
Bh=n)®, o) @A} CPHDTol 93} ME <7} 24
e‘ %= QITk(Table 8).

O] THolA YUHE= BAI] B220" (CD 45)2 Al

@ o
ﬂJ[O rir

iT
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ZANBHA) LA 0@ A9 B cell THol| EA16 B celld)
A2 ol BFCH?. w5 gilol Qg ASE WHOW Th2 Al
L4Z 2H]510 B cell9] IgE YArS FFA =0
oflA] B220"/IgE" M| E4= CPHDTol 9JdH Z4g
A cHTable 9).

AH 27 BalolA] BEFE 7|29
FollA] E8]=E o] AIETIRIS 2o
591 Th2 AJO|E7IQI2 H4i9] 7Va

TAR H o|BE FeRl7IE T
Aoz A Qe Naive
235 oM SRIAANZE
QA2 A 2 ol Exfsk= Alo]EFIRIol 9t
ﬁ‘ﬁé}r/}““). Al gd@uloll EAlshs AIE7IRIS HHY
HEshs WY A ZollA] EulEle 408 £2EEH olde
NK HE, TEZT 0] AAHACF™. X481 E (Natural
killer cell : 018} NK A E)= Yz} MHC-HIAIEH, 52 31H 9]
X Al 2 Z4 2 (antibody-dependent
cytotoxicity: 015t ADCQ)SE THMZE Hoisks HEAS &
o} 7|1Fol £Q8F d8S sh= AQE ded Azoik. 5ix

2o

cell-mediated

2 A2 ol2st ME 4al7]s olflo] HlolBiALt HlZ AlZ
of gt £7|HAZNE, Aol thet THIZ 8k 28, ZEAE,

BAEol tigt S RETY & AH st g8 § tidt
HAA A9 Z1E0] BIE T YTt ol2fd tiekst 715E0] A
ZollAl WHEE o] 7EX cytokinesol] 9l ZEEF L U
™, 3] NK A ZolA ByzlE B &9 [FN-y= Thig2
Th2 HaRI29) AFol £Q8 J8tS St Lux Aok
wE NK A ZE & T A Z2F NK M EQ] FXAT EAlY] walx]
= NKT 29 EA7F UAFE 0] T A Z2 NK MZ9 &9
o] gt JFE0] BtslA XdE 1 1o, o]g9] IgE ZE0
9] gt sl Eal MES Balol EolXlaL Urt?. B3
Algte] NKT Ml E& IL4 9} IFN-YE 448 4= = Aoz |
2 Elo] NKT Al Zo] &gt Th2 ¥iE89 £E 7hsdol A7
o = Aslo4] NK MZE 9 NKT Az XEQ
CD3'/DX5" MlZ4= CPHDTA| Q&) Z+47} LIl =H| (Table
10, 11), 0122 ZAik= IL-4%} IL-5 9] Th2 A0 EFIRIS Zha
o 7191t 22 F, CPHDTY 71 #A Mol s g3 SY3)
= A0Z AlZgrh '

10_

Z =
MRENGRSES B 228 g ES F@XA aHE 4EE
o g FESIIA}, C57BL/6 mouseo]] ovalbumin (OVA)O.E ¢
HEINA HAlg FUSH & 7| BAHA] 2N HANE HIlE
HABIEE vl TS 22 2ES gtk
IERERCEES 71BAHA 52 EY9 total lung,

peripheral lymph node, spleen cell & 400 mg/kg F0d 7ol A
FOE UA LA MREAMCRES 718X A SE 2
o] lung, peripheral lymph node, spleeno)A] 2g|8t CD3’,

CD19", CD3"/CD69'E 400 mg/kg B TollA BF
FdEYSkdl
ofAul ZE A8 skl F9Y
EEE 718 A4
spleencilAd
CD3'/DX5" ME4E HE
oni, CD8'E lung, spleendll At HE A9

Al 2

ol A1
lymph nodeoj| A}
wold A 7

0] Qg0
A AR E8
IgE, histamine
2 4 FAn 45 %71]01] T/HQ} ?r‘jé(ﬂ ==k

LU
peripheral lymph node, spleen

A E7HIZATE MR
SE T lung, peripheral lymph node,
2718 CD3'/CCR3', CD4%, B220"/IgE',
AE sTolM 798 A AaAl
Sl Rl U

& 29 lung
ollA], peripheral
mg/kg FodTollAf

a1

il

CD4'/CD25"=

HA &

AN |

ZHeAIZATE. MRS R B
2g]st NK MEZLHE HE
23 NK' A Z5
ZAAIZTE

o149 AME ol MBKBILKRBS SHAl, FUHX
Eoj&el MEE & HAl x50l HAUEEH
94>%%ﬁ0§smm,

o=
¥uU

71 A
48 sk
200 m

Fal=1
=

Z cytokines,
Ay

it

=)
AE] THAflQ] thTh el
AIEA(TBRC, RRC04700, 2005)91 Aol

2 QTE IRIE
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