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Immunological Modulation Mechanism of
Chungzeungbopyetang(CBPT) in Asthma Induced Animal Model

Park Jong—-Kwang, Choi Hak-Joo, Gim Seon-Bin, Kim Dong-Hee
Department of Oriental Pathology, College of Oriental Medicine, Daejeon University

In order to validate the objective efficacy of CBPT on anti-asthma and to develop effective therapeutics for
asthma treatments, immunological modulatory mechanism was studied using animal model using OVA-Alum.

The results are listed below.

When treated with CBPT, survival rate of hFCs at 250 ug/ml was above 90%. AST and ALT, indicators of
liver function measurements were in the normal range.

Compared to the control group, CBPT treated group showed significant reduction in liver weights at both
400 and 200 mg/kg, and significant decrease of total liver cells at 400 mg/kg.

Significant increase in CD4+ and CD8+ cells in DLN was observed in the CBPT treated group. Slight
increase in CD3+, CD4+/CD25+ cells were also observed. On the other hand, CBPT significantly reduced the
CD3+/CD69+ cell numbers at both concentrations. Slight decrease of CD19+ cells was also observed.

CBPT significantly reduced the CD3e+/CD69+, CCR3+ and CD11b+/Gr-1+ cells in lung tissues at both
doses. However, significant decrease of CD3e+ and B220+ /IgE+ cells was only observed at 400 mg/kg dosed
group.

The results above strongly suggest the anti—asthmatic effect of CBPT through immunological modulation. By
using various concentrations of CBPT, broader clinical applications of CBPT on anti-asthmatic treatment can
be developed. The EBM database should provide valuable information in the development of drugs for asthma

treatments.
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1. A=
1) kA
B Aol AR &N (Cheongzeungbopyetang
o]} CBPT)9 F4 <& diduigu F&3
el TYstel JAF F ALg s,
Table 1. The Prescription of CBPT
A 4 4t H #(g)
WO Astragali Radix 20
B H Carapax Amydae 20
PNRES Asparagi Tuber 20
g Licii Radicis Cortex 10
7% JL  Gentianae Macrophyllae 10
FITRES Poria 10
| Bupleuri Radix 10
A Rt Anemarrhenae Rhizoma 10
EEI <} Pinelliae Tuber 10
Al Rhemaniae Radix 10
1745 Paeoniae Radix 10
E3E)53 Mori Radicis Cortex 10
B Glycyrrhizae Radix 10
A = Ginseng Radix 5.6
I Platycodi Radix 5.6
FE % Cinnamomi Cortex 5.6
P nglberl.s Siccatum 4
Rhizoma
M 176.8
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2 A Agd A8 Ax AT 18~25 ¢
9] 34421 BALB/c AFAE Fold (4=¢. Korea)
orRy IFwol, AY FU7A 1Y AR
(e 22.1% o), X% 8.0% °l3, =
A 5.0% °]3t, Z3& 8.0% °lsl, Z% 0.6%
o]4F, <l 0.4%°]% (AF%AF Co., Korean)]$}t &
& T3 Fgety, A 2242TC, AU 5&
50 = 10%, =9 A7+ 12A17F (07:00~19:00)
%% 150~300 Lux® AAste] 27U A4
g A

2. Alek 1 7]7]

B Ao Alg¥l A]2F2 DNase typel,
aluminum potassium sulfate (Alum), chicken
egg ovalbumin (OVA., Grade 1V), 3-(4,
5-dimethylthiazo 1-2-yl)-2, 5-diphenyl-
tetrazolium bromide (MTT), cyclosporine A,
collagenase RBC lysis
solution, dulbecco's phosphate buffered
saline (D-PBS), formaldehy-de, RPMI-1640
W FhS SigmaAl (USA) A2, fetal bovine
serum (FBS)2 HycloneAl (USA) AF<,
anti—-CD3e-PE anti-CD4-
FITC (fluores-cein isothiocyanate), anti-
Grl1-PE, anti-CD8-FITC, anti -CD25+ -PE,
anti-B220-PE, anti-CD11b-FITC, anti-IgE-
FITC anti-CCR3-PE, anti -CD69-FITC,
propidium iodide (P)¢} RNase= Pharmingen
AF (USA) AlES AR&skl o, 718 dub Aok
& 55t Aok ALgagT,

L =

methacholine,

(phycoerythrin),

17 48 E

7] (H-¢ Co., Korea), rotary
vacuum evaporator (Biichi B-480 Co.,
Switzerland), freeze dryer (EYELA FDU-540
Co., Japan), chemical balance (Cas Co.,
Korea), CO2 incubator (Forma scientific Co.,
USA), clean bench (Vision scientific Co.,
Korea), Japan),

autoclave (Sanyo Co.,

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), deep-freezer
(Sanyo Co., Japan), ice-maker (Vision

scientific Co., Korea), chemical balance (Cas
Co., Korea), homogenizer (OMNI Co., USA),
plate shaker (Lab-Line Co., USA) ¥ ELISA
USA), flow
cytometry (Becton Dickinson Co., USA) 5%
AH&-8 3Tt

reader (Molecular Devices Co.,

B-480 Co., Switzerland)® &%3}al, tHA] &5
A 7Az7] (EYELA FDU -540 Co., Japan)Z ©]
&3t 215 g9 g At A Ax
CBPTS W% (-80C) E¥sldA ATd 5=
=2 g)Asto] ARSI

2) In vitro

1) AMx=4d 54

%7 #¥ %7& cool D-PBSE 33| A% 3}
o 22 x7to 2 Add £ conical tube (15
m)ell Yoy 1, 400 rpmol A 53 d4lEe] 8
At e dE WAL tubeel RPMI 1640
{containing collagenase A (56 mg/m¢, BM,
Indianapoilis, IN, USA)¢} DNase type (0.15
USA.),
(penicillinm 104 U/m¢, streptomycin 10 mg/me,
amphotericin B 25 pg/ml)}E Y3 37T CO2
HE71ol A 2 Az B ST of 7] el
0.5% trypsin—0.2% EDTAZS #H7}ske] 30 £7F
wjFatar, SIrtkskE A A (PBS)E oF 23]
1, 500 rpmeollA A&3 3 RPMI1640-10%
FBSE 7tate] 1Y &<k widsigivh. ol & ot
Al 0.5% trypsin-0.2% EDTAZ §-e]3le] <14

mg/m¢, Sigma. Co., antibiotics
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o7 1794 33] WHEste] Aolgle FAA X
£ RPMI1640-10% FBS wigH oA wiFs}
o AlE5A 5AHS MTT assay= sFSith. l
3l human fibroblast cells& 96 well plateol
2x104 cell X EF3alo] wjekata, 2447 %
CBPTE 31.25, 62.5, 125, 250, 500 ug/ml &
Foistint. oAl 48A1%F vl - H-
FAS AASFAL, ZF welll MTT solutiong 5

02 32

w2 77}

mg/ml A 7} 4A17F Fot ST vl %k
T BHAe AAsIL Z4 welll 100 w09

DMSOE #7tste] 37°C CO2 wij7]olA 304
B W% A7 ¥ ELISA reader® A}-g3}o]
wave length 540 nmolA SF =5 S5

o 1-=

o s 4, 000rpmoll A 2043 YA 3§
T 93¢ w2 FYIA AST,
ALTE B33 £471718 ol g3tol 5434

3) In vivo

(1) 718=] 12 A =24

500 pg/mée] WET (OVA, chicken egg
ovalbumin; Grade V)3 10% (w/v) aluminum
potassium sulfate (Alum; Sigma. Co., USA)E
PBSZ &3l & &£333t) o] EFES 10N
NaOHZ pHE 6.52 A3t Aol 143t
EQF WA Skl 750 x g oA 5% B YAE
skt A4 8% OVA/ Alum H A
FE 7tete] dEfe] go= &3 ¥ 100 ug
OVAE 0.2 mE ZA3}e] 1, 25 54 Y=
FAF (Lp)ate] dAl A ZAT o] F 3, 459
AAE vF e & FdET (500 pg/ml) 100 L

£ 71% 7o (ostinh 555 Y 8F 7HA= +
F715 ol &3t 1 mg/mes, 9FAFEH 1254
77]']1% 5 mg/ml FEFT NG EFFo 30%
A A3 3 3Y 8F B v 2 V=Y R
A ‘3} (Scheme 1).

1 2 3 4 b5 6 7 & 9 30 11 12 13 freeks)
T T T L . |
i I I il ol 1 |
I I I Sacifice
OvA Tohalstiore OV Tnhalation:
OV*Z‘M]“‘“ ova 1 Tng/wt (Oming dsy 25l (X0mingday
it Btirnes/week) Hiies week)

Scheme 1. OVA-induce asthma mouse model

(2) & F4d

OVA/Alum® AA 7+2 A)71 T 535 5E
CBPT (400, 200 mg/kg)s U5l 63 AT
Fo st dxelle SFRTE % AT F
o33t

(3) g #g

A% 28 T ethyl ether® n}&3F AFefol A
daS A% iﬂ@‘ﬂ.‘li ¥A-stat, 4, 000 rpm
oA 20 &< A EElate] dAHE dof -8
0Cd BAstHA Ao ARGt o F&

4) 9 A 54

Z 99 FAE d9E EF 2% 5 dole g
&5 o83t E71E 9l v 0.01 g 7HA =
A 7}53 chemical balance & A3t}

(5) ¥, DLN A%

ZH A o
RPMI 1640 HHOh
PR &

g 2 FAEF S5A
%4% 2% FBS7F %34
o ¥o] 1500 rpmollA 5%
AT dE MEL o] tA 5
ml <] RPM1164O Hj o] @Est o 50 wlo

collagenase IV (100 pg/m)E 7}3+ & 370C
shaking W71l A 304 & w3 HH
& F 287 AXT L S AE &

FBS7} &% RPMI 1640 Hl k<o /‘ﬂE% x
Hatoiet. o] & 53] wrEste] #H AEE T
T o]lE A= AZ st 0.04% trypan blue®
dAste]l B # AEFE FA8tH DLN AXE
© H5-2olA A& T meshE o] 83l #e
stolth. &gk AlZe]l ACK & (8.3 g
NHA4CI, 1 g KHCO3, in 1L of demineralized



AR o) e ATES S 3 ikl ZmE 73

water + 0.1 mM EDTA)E 2204 58 F<t
Agste] AEFE L3AIHTE D-PBSE 23]

A e 3 0.04% trypan blue® GA3}e] A E

6) T"r*ﬂﬁ A

¥ AEE 5 x 105 AXEFE 248 & 4T
Aowe FFEA & AAEgith 7zt
anti-CD3e-PE, anti-CD4-FITC,
PE, anti-CD8-FITC, anti-B220-PE, anti-
CD11b -FITC, anti-IgE-FITC anti-CCR3-
PE, anti-CD69-FITC, anti-CD25+ -PEE Y1
30 &3+ dollA vrEAI T v - 33 o
oIkt AEAAgFE FAHAZ 5 flow
cytometer®] Cell Quest ZEI1WE o] 8§35}
CD3e+, CD4+, CD8+, CD3e+/CD69+,
B220+/IgE+,  CCR3+,  CDI11b+/Gr-1+,
CD4+/CD25+ & F74ste] AxFE WMEE (%)
= H/dg]_ 6‘ ?:E/\-"jL_ZF.g xj]&o].oq 71— 7\7\101]/\1
o] HYAE (absolute number)E A&&A

.

anti—-Grl-

(7) TAAE

B AFdA 2 ZAE ANOVA (JAVA,
Bonferroni Ver 1.1 )& #2413} patg 7313
o 7 dz2vs A, AEeS dxza o)
aEte] p<0.05 & o FrefAdol e A= A4
3F3it.

. B #&

1. oFdA AAL

1) AxE5A w2 Ja&

hFCsoll 3 A EEA e HEao] HEAY
£&0°] 100 £ 0.4%°l w)3ted, CBPTY] 31.25,
62.5, 125, 250, 500 pg/ml FEolM+= 7Z}Zh
100.3 £ 2.1, 97.6 £ 1.9, 94.4 + 2.4, 92.7 +
2.7, 84.5 £ 3.8 (%)= YEI (Fig. 1).

100

Cell viability (%)

Control  31.25 62.5 125 250 500
Concentration (ug/ml)

Cytotoxity of CBPT on Human
Fibroblast Cells (hFCs) Human fibroblast
cells (hFCs) were treated with various
concentration (31.25, 62.5, 125, 250, 500 ug/
m¢) of the CBPT extract.

Fig. 1.

s SAY AE AR ASTE AT, o
Z1, CBPT 400 Fojit, CBPT 200 Fofiro]
7kzb 88.2 + 3.9 LU/L, 114.6 + 1.6 LU/L,
103.3 £ 14.0LU/L, 18|31 109.9 £ 9.2 LU/L
2 vehgtoen ALTE 747 32,5 + 3.0 LU/L,
46.7 £ 5.7 LU/L, 455 + 1.8 LU/L, 444 *
6.6 LU/LZ Yetstth (Fig. 2).

140
WAST MALT

(LUL)

Fig. 2. Effect of CBPT on the AST and ALT
in OVA-induced asthma mice. BALb/c mice
were injected, inhaled and sprayed (3 times a
week/for 8 weeks) with OVA for 12 weeks.
Two treatment groups were treated with
CBPT (400, 200 mg/kg) for the 8 weeks (6
: Normal BALb/c mice.
Control : OVA-induced asthma model mice.
CBPT 400, CBPT 200 : OVA inhalation and
oral administration of CBPT 400 mg/kg and
200 mg/kg. Values represent the means = SD.

times /week). Normal



74 KHEXER BESRAR MXE 178 F25%

OVA/Alume.2 i3k 718% A2 55 g
A # FAE 4T A3, A2 018 +
0.01 go = vhepd ¥k iz 0.37 + 0.01

go 2 Ut AAwel Blste o4 A
(+p<0.05) =7}tk CBPT 400, CBPT 200
FodradE 47 0.21 £ 0.01 g% 0.26 +
0.01 go.2 Yeh} 25 gzt v|ste] {94
AE (+xp<0.05) #AE YeERIAY (Fig. 3).
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CBPT400

lung weight (g)

Normal Control CBPT200

Fig. 3. Effect of CBPT extract on lung
weight in OVA-induced asthma mice. BALb/c
mice were injected, inhaled and sprayed with
sprayed (3 times a week/for 8 weeks) with
OVA for 12 weeks. Two treatment groups
were treated with CBPT (400, 200 mg/kg) for
the 8 weeks (6 times /week). At the end of
the total experimental procedure, the mice
lungs were taken out and weighted. Normal :
Normal BALb/c mice. Control : OVA-induced
asthma model mice. CBPT 400, CBPT 200 :
OVA inhalation and oral administration of
CBPT 400 mg/kg and 200 mg/kg. Values
P<0.05
P<0.05

represent the means =+ SD. +:
compared with normal group. *:

compared with control group.

3. Lung & A5 v A= J&

H 2 EEd F AEFE AT
1.86 + 0.38 (x106), &S 5.8

(x106)2 YeRY} AAtel wHlske] kol A
994 Al (++: P<0.01) Z7}38tlth. CBPT

400, CBPT 200 ¥4+ 7+7F 391 = 0.33
(x106), 4.75 £ 0.73 (x106)Z El} CBPT
400 FoJrolA tiztel wske oA de
(x: P<0.05) #2E YEY (Fig. 4).

o
5 -
4 L
3
2 j
1 -
0

CBPT400

Lung-total cells (x 10° cells)

Normal Control

Fig. 4. The number of CBPT on total cells

of lung tissue in OVA- induced asthmatic

CBPT200

mice. BALb/c mice were injected, inhaled
and sprayed with sprayed (3 times a
week/for 8 weeks) with OVA for 12 weeks.
Two treatment groups were treated with
CBPT (400, 200 mg/kg) for the 8 weeks (6
times /week). At the end of the total
experimental procedure, the mice lungs were
taken out, chopped and disposed with
collagenase. And then the total number of
lung cells was calculated. Normal : Normal
BALb/c mice. Control : OVA-induced asthma
model mice. CBPT 400, CBPT 200 : OVA
inhalation and oral administration of CBPT
400 mg/kg and 200 mg/kg. Values represent
the means £ SD. ++: P<0.01 compared with
normal group. *: P<0.05 compared with

control group.

4. DLN WY AEo| nx= o3

1) CD19+ Aol mX+= T

CD19+ A¥EFE AMNTL 7.9 + 0.6 (x104),
xS 9.7 £ 0.2 (x104)& Yebska, CBPT
400 Folt2 8.1 £ 1.3 (x104), CBPT 200 %
e 8.9 + 24 (x104)& YeEY BF YT
o Hlgte] A ot F943 S VERA] 8¢
t} (Fig. 5).
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CD19+ absolute No. (x10')
IS Y ® 2 I

N

0
Normal Control CBPT400 CBPT200

Fig. 5. Effect of CBPT on the CD19+
absolute No. of DLN in OVA-induced asthma
mice. BALb/c mice were injected, inhaled
and sprayed (3 times a week/for 8 weeks)
with OVA for 12 weeks. Two treatment
groups were treated with CBPT 400 mg/kg
and CBPT 200 mg/kg for the 8 weeks (6
times a week). The cell population were
analyzed by cell cytometery. Normal
Normal BALb/c mice. Control : OVA-induced
asthma model mice. CBPT 400, CBPT 200 :

OVA inhalation and oral administration of

CBPT 400 mg/kg and 200 mg/kg. Values
represent the means = SD.
2) CD3e+ Aol WX Jg

CD3e+ AMEF+= 73%%% 27.8 £ 0.9
(x104)% YiERd v tixde 236 £ 14
(x104) = e Bl vt Zas ve
Wtk CBPT 400, CBPT 200 Foi& 7+7)

26.3 £ 3.6 (x104), 24.9 + 1.5 (x104)= v+e}
u tiz&tel vlstel S7b skglth (Fig. 6).
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20

CD3e+ absolute No. (x10°)

Normal Control CBPT400 CBPT200

Fig. 6. Effect of CBPT on the CD3e+
absolute No. of DLN in OVA- induced asthma

mice. Normal : Normal BALb/c mice. Control :
OVA-induced asthma model mice. CBPT 400,
CBPT 200 : OVA inhalation and oral
administration of CBPT 400 mg/kg and 200 mg/

kg. Values represent the means £ SD.

3) CD4+ AEol 1

CD4+ AXE + 0.4 (x104)
2 Yepd uk + 0.1 (x10H)=
veht A Pi%ﬂ H]é}ci T4 AdE (++:
P<0.01) #2E YeRdth CBPT 400, CBPT
200 Fole 7247t 14.1 + 1.6 (x104), 15.5 +
3.9 (x104)Z YelY CBPT 400 FowtollA o
Z3o] Hlgke] o)A JA (== P<0.01) F7ta)
At (Fig. 7).

nil

Fig. 7. Effect of CBPT on the CD4+
of DLN in OVA- induced
Normal BALb/c mice.
Control : OVA-induced asthma model mice.
CBPT 400, CBPT 200 : OVA inhalation and
oral administration of CBPT 400 mg/kg and
200 mg/kg. Values represent the means =+
SD. ++:
group. *%. P<0.01 compared with control

rE e
&
rlo
©
w

CD4+ absolute No. (x10%)
= I

n

absolute No.

asthma mice. Normal :

P<0.01 compared with normal

group.

+ 0.3 (x104) &
+ 0.2 (x104)2 e}
v W‘%Oﬂ Hlﬁ?@% %4* JE (++: P<0.01)
72 JEhith. CBPT 400 $o)+3 CBPT
200 Folate 747 8.6 + 1.2 (x104)¢} 6.1 +



76 KHEXERK

BESWRN MXE HBI7E B2R

0.9 x10)= et vixatel Hste] CBPT
400 Fefol A oA Al (x P<0.05) S7F
kit (Fig. 8).

CDS8+ absolute No. (10

Normal Control CBPT400  CBPT200
Fig. 8 Effect of CBPT on the CD8+
of DLN in OVA-
Normal BALb/c mice.
Control : OVA-induced asthma model mice.
CBPT 400, CBPT 200 : OVA inhalation and
oral administration of CBPT 400 mg/kg and
200 mg/kg. Values represent the means =
SD. ++:

group. k!

absolute No. induced

asthma mice. Normal :

P<0.01 compared with normal
P<0.05 compared with control

group.

5) CD3+/CD69+ Ao mx|&= &k
CD3+/CD69+ A¥F+= A 15 + 04
(x104)2 Yehd ¥ giz2de 6.2+ 0.7

(x104)2 Yt ggatel vsted f94 e
(++: P<0.01) Z7F& uyERdt CBPT400
CBPT 200 Foii2 747t 3.4 £ 0.3 (x104)¢+

4.1 £ 0.5 (x104)& e} =% gz vt
o F9A4 A (x: P<0.05) APt (Fig.

9).

CBPT400 CBPT200

CD3+/CD69+ absolute No. (x10%)

Normal Control

Effect of

absolute No.

Fig. 9. CBPT on the
CD3+/CD69+ of DLN in
OVA-induced asthma mice. Normal :
BALb/c mice. Control : OVA-induced asthma
model mice. CBPT 400, CBPT 200 : OVA
inhalation and oral administration of CBPT
400 mg/kg and 200 mg/kg. Values represent
+ SD. ++: P<0.01 compared with
P<0.05 compared with

Normal

the means
normal group. *:

control group.

6) CD4+/CD25+ Ao ulx&= gk
CD4+/CD25+ AXFE= A+ 1.9 £

0.4
(x104)2 Yepd ¥l gx2Te 16 + 0.3
(x104)Z Yeht Aol vste #ZAaEs e
Wl CBPT 400, CBPT 200 Fol+-& zhz}

+ 0.6 (x104)%} 2.2 + 0.8 (x104)E YER}
gz vlske] Z71skTt (Fig. 10).

null

CD4+/CD25+ absolute No. (x10%)

Normal Control CBPT400 CBPT200
Fig. 10. Effect of CBPT on the
CD4+/CD25+ absolute No. of DLN in

OVA-induced asthma mice. Normal : Normal
BALb/c mice. Control : OVA-induced asthma
model mice. CBPT 400, CBPT 200 : OVA
inhalation and oral administration of CBPT
400 mg/kg and 200 mg/kg. Values represent

the means £ SD.

5. Lung A|30] m|x]&= 3k

1) CD3e+ Ao mx]= FF
CD3et+ AEF= AFTAAA 69 £ 21
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(x104 cells)® YeERE WbdA | g2 339 £
2.6 (x104 cells)Z Yep Adwto] Hlste]
oA 9t (+++: P<0.001) =712 veErlTh
CBPT 400, CBPT 200 Folw-& 77} 21.0 +
0.4 (x104 cells), 27.9 + 1.7 (x104 cells)& 1}
Bl CBPT 400 FoZoll A thxtoll Blste] &
oA A (+: P<0.05) #AsA T (Fig. 11).

a0 r ot
36
s 32
X 28
Z 24 | x
e
= 20
2
2 16
o
o1z -
a
o 87

4 -

0

Normal Control CBPT400 CBPT200

Fig. 11. Effect of CBPT on the CD3e+
absolute No. of lung cells in OVA -induced
asthma mice. BALb/c mice were injected,
inhaled and sprayed (3 times a week/for 8
weeks) with OVA for 12 weeks. Two
treatment groups were treated with CBPT
400 mg/kg and CBPT 200 mg/kg for the 8
weeks (6 times a week). Each cells absolute
number were analyzed by cell cytometery.
: Normal BALb/c mice. Control
OVA-induced asthma model mice. CBPT
400, CBPT 200 : OVA inhalation and oral
administration of CBPT 400 mg/kg and 200 mg
/kg. Values represent the means * SD.

Normal

+++: P<0.001 compared with normal group.

% P<0.05 compared with control group.

2) CD3e+/CD69+ AlEo| | X= 33

CD3e+/CD69+ AxX4E A
0.1 (x104 cells)Z YER vHH, 272 16.6
+ 0.4 (x104 cells)® YEI} A
94 d+= (+++: P<0.001) 57
CBPT 400, CBPT 200 Fojw2 747} 54 =+
1.4 (x104 cells), 8.7 £ 1.7 (x104 cells)Z 4

ey 25 dizatol HlEte] oA Al (e
P<0.01, *: P<0.05) #A3ddd (Fig. 12).

EN © s I =
+
¥
+

CD3+/CD69+ absolute No. (x10%)

w

o | mmm—
Normal Control CBPT400 CBPT200
Fig. 12. Effect of CBPT on the

CD3e+/CD69+ absolute No. of lung cells in
OVA-induced asthma mice. Normal :
BALDb/c mice. Control : OVA-induced asthma
model mice. CBPT 400, CBPT 200 : OVA

inhalation and oral administration of CBPT

Normal

400 mg/kg and 200 mg/kg. Values represent
the means * SD. +++: P<0.001 compared
with normal group. **: P<0.01, *: P<0.05
compared with control group.
3) B220+/IgE+ A X m|A]=
B220+/IgE+ MEF+= ArelA 0.1 + 0.1
(x104 cells)= dehd wHA, Tz 4.9 £
0.2 (x104 cells)® YERG Aol vlste]
94 & (+++: P<0.001) F7FS e
CBPT 400, CBPT 200 Folwe 747 26 +
0.3 (x104 cells), 3.2 £ 0.3 (x104 cells)® 4}
Elv} CBPT 400 Fol ol A thxtoll Bl3lte] &
o A (+: P<0.05) 743} (Fig. 13).

B220+/IgE+ absolute No. (x 104)

CBPT400

CBPT on the

Normal Control CBPT200

Fig. 13. Effect of
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B220+ /IgE+ absolute No. of lung cells in
OVA-induced asthma mice. Normal : Normal
BALDb/c mice. Control : OVA-induced asthma
model mice. CBPT 400, CBPT 200 : OVA
inhalation and oral administration of CBPT
400 mg/kg and 200 mg/kg. Values represent
+ SD. +++: P<0.001 compared

with normal group. *: P<0.05 compared with

the means

control group.

4) CCR3+ A|XZd] mx]3= 3

CCR3+ AMEFE AATA 1.0 £ 0.2
(x104 cells)® vepd ¥vbd x2S 10.8 £
0.5 (x104 cell9)Z e} Gdwtel] vlate]
94 Jd= (+++: P<0.001) S7HE e
CBPT 400, CBPT 200 ¥4+ 717k 3.8 +

1.1 (x104 cells), 5.2 + 1.4 (x104 cells)® 4
Bl gizatell Hgke] 249 Al (xx: P<0.01,

#1 P<0.05) #Aaskalvt (Fig 14).
12 +++
Alﬂ
:,
2 s
£er
8
S, L
, | . ‘ ‘

Normal Control CBPT400  CBPT200

Fig. 14. Effect of CBPT on the CCR3+
absolute No. of lung cells in OVA-induced
Normal BALb/c mice.
Control : OVA-induced asthma model mice.
CBPT 400, CBPT 200 : OVA inhalation and
oral administration of CBPT 400 mg/kg and
200 mg/kg. Values represent the means *
SD. +++:

group. %

asthma mice. Normal :

P<0.001 compared with normal
: P<0.01, *: P<0.05 compared with

control group.

5) CD11b+/Gr=1+ A|3Ee] HX]=
CD11b+/Gr=-1+ H2FE oA 14 +

0.2 (x104 cells)Z VERE 8, 222 14.2
+ 2.1 (x104 cells)Z YR} Agtol Hl5}A
o)A 9l (+++: P<0.001) =7+2 YEITh
CBPT 400, CBPT 200 ¥4+ 4zt 7.2 £
1.8 (x104 cells), 8.8 = 0.9 (x104 cells)® 4
e B djxdel Hlete] #o4 A (=
P<0.05) #aatdeh (Fig. 15).

CD11b+/Gr-1+ absolute No.(x10%)

.
Normal Control CBPT400 CBPT200
Fig. 15 Effect of CBPT on the

CD11b+/Gr-1+ absolute No. of lung cells in
OVA-induced asthma mice. Normal : Normal
BALDb/c mice. Control : OVA-induced asthma
model mice. CBPT 400, CBPT 200 : OVA
inhalation and oral administration of CBPT
400 mg/kg and 200 mg/kg. Values represent
the means = SD. +++: P<0.001 compared
with normal group. *: P<0.05 compared with

control group.
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A 5 A Al FAEE Bl A IL-3,
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3 Frbeke A%E dEhddeh vk Z4 s}
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HE Ao Al e ZM (Fig. 5-10), DLN
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g AT & Ak (Fig. 11-15).
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