thetergu ety X] H25% 32(2004E 9¥)
Korean J OrientInt. Med. 2004:25(3):427-439

PR ERlo) 239 KETR kA 24 vx = BE

Effects of Bopheyangyoungjeon(BYJ) on airway smooth muscle, airway
inflammation, IgE and Interleukin-4 in mouse model of allergic bronchial asthma

Kang-Nyoung Lee, Hee-Chul Kim

Department of Hepatic Internal Medicine, College of Oriental Medicine, Dongshin University

It has been reported that Bopheyangyoungjeon(BYJ) has an effect on deficiency allergic asthma(i%s) clinically. The aim of
this study was to determine an appropriate dosage of BYJ to treat asthma. In order to study the effects of orally administered
BYJ on allergic asthma, mice were pretreated with three oral doses of the herbal solution of BYJ before antigen sensitization.

2 days later Mice were actively sensitized with a subcutaneous injection of ovalbumin and 13 days later ovalbumin aerosols
were used to provoke asthmatic reaction,

Serum level of IgE, IL-4, WBC, RBC, HGB, cell numbers in bronchoalveolar lavage fluid(BALF), and in vitro isometric
contractile responses of the isolated tracheal smooth muscle(TSM) to acetylcholine(ACh, 0.1-1000:M), KC] were measured.

The results were as follows ;

1. Contractile responses of TSM to ACh significantly increased in C group at Ach 0.3, 1, 3, 10, 30, 100, 300, 1000x
M(P<0.05, P<0.01) and increased in D at 0.1, 0.3, 3, 30, 100, 300, 1000¢M.

2. The sensitivity of TSM to Ach increased more in A, B group, but it was not significant.

3. The maximal contractile response of TSM to ACh decreased more significantly in C group(P<0.01) and D group(P<0.05)
than in the control group.

4. The maximal contractile response of TSM to KCl decreased more significantly in B group and C group(P<0.001) than in
the control group.

5. The counts of lymphocytes in BALF decreased more significantly in B group and D group(P<0.05) than in the control
group.

6. The counts of macrophages in BALFE decreased more significantly in B group, C(P<0.05) than in the control group.

7. Interleukin-4 in BALF decreased more significantly in A group and C group(P<0.05) than in the control group.

8. Serum IgE level increased more significantly in B group and C group(P<0.05) than the control group.

9. The counts of WBC, RBC, HGB in blood increased more significantly in A group than the control group.

The above results support a role for BYJ orally administered in treatment of deficiency allergic Asthma.

Key Words: Bopheyangyoungjeon, IgE, Interleutin-4, Bronchial asthma
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Table 1.

HEL EEA A=
HLHLE Rhizoma Rehmanniae 5.625¢
F1725%E Radix Paeoniae Lactiflorae 5.625¢
Vb Radix Adenophorae 5.625¢
B Radix Angelicae Gigagantis 3.750g
ESES Radix Ophiopogonis 3.750g
EF/ RS Poria 3.750¢g
i Pericarpium Citri Nobilis 3.750g
B Bulbus Fritillariae 3.750g
F5tE Radix Platycodi 3.750g
= Semen Armeniacaf 3.750g
FEF Fructus Schizandrae 2.625g
HE Radix Glycyrrhizae 1.875¢
+E Rhizoma Zingiberis 3.750g
K Fructus Zizyphi Jujubae 3.000g
Total Amount 54.375g

(¥} T, B), fRATEE N 495g/ke 522 A5
o g Z(SH) T, O), (RIEEHT 990g/ke FE2
Aol gk T(10u] Fo 7, D)2 EF39i

3) ﬁ:rL—Eroq

TRIFEEN A7 e dld sT2HE 20044 2
doll 1314 157 & 33|17} A= et

4) 744w E g

g o] 33 Al 2 FTUA) Al E
Sow, Imie PBSo &3lE 1mg/30g8) oval-
bumin(OA)e] 200mg®] aluminum hydroxide adjuvant

o FANA g Tl FAA

e A A% 139 FQoLA ABHAE
9], 50m! PBSol| &31¥ 0.5¢9] OAE 3| Alsle] o] &
QA7) 2 BRoRIA 3087 FUAA 15§22
AL T 2QIYA) T o 2 23 A Z ok 2
}

A H T 24 vRAstel ARAL o Ime] He
& g

SEEEREEEES

A8

]
- -
bottleel] &2 %ﬂ}i & 724 7)(K-800, Sysmax,
g 7(WBC), 48 F(RBC),
hemoglobm(HGB) %——% vzt 27 etivt veal &

o2 - 28l

de ¥H 2ol Agatd, 24w
(Centricon T-42K, Ttaly)el|A] 5,000 rpm<. & 1047}
Algate] FAE 43

6) 71*&?4&4]“%4* 2 dF AL

iH?"3 T 18R F9e) 25E Atk Tus

=E3AA, 71 B EEE 53 polyethylene =35 4%

At AT L, 4t B AL 4nl05m2 8
)& 718A 3 F A A & (bronchoalvelar lavage fluid,
BALF)Z Ald8gth. 848 A4 ¢ 715,
HEE 4C 1500pm O & 1087 YA Ha)alo] AbZof
& Interlukin-4(IL-4)2 24319 11, 524> PBSSH
10%FBSE 9:1 v &2 E3td &9 1mio] Fo =
=9 TS, 20 E Hemacytometer(Superior,
Germany)E AF&3lel u]Z(x 100)c}diol A FA
EFE A Ak FE gotsls AlZE7F Imld 1%
10747 9= PBS=E 3|43 3 4004 9] ¥ 4T,
800rpm O & SEZF cytospindlo] 2719 &Efo| =g
uh59] o, o] A& Diff-Quick &M 5te] 4004 )
AGA 7t celol =gl MET 25 100712 Alo]

sk A TUAA TS &S TR

7) 7124 % &X(Trachial smooth muscle; TSM) %}
E:] :2__7(4

ABANZAAE 4% 71D S A2 Krebs-

Henseleit-§-<4(115.5 NaCl, 4.16 KCl, 2.5 CaCl, 1.16
MgSOs, 1.6 NaH:POs4, 21.9 NaHCOs, 11.1 mM
Glucose)el] & 7111, 7] 9] o] 9le AA 247 %)
W28 A AT g 37C Krebs&9 10m7} S019)
T 95%2 25} S%o] AHatekast e 7] Sz
FRog widston, gtte] Zaelg V| HEAE
n2FAN7 D A Zrug s AAR force
transducer(Havard, England)ol] 17231t} 7]3. 1]
AE oA AdE FA71 Al 07gew HY
F71 98l 1A2F 308-5<F 20308 7tHo 2
HE Krebs &M o2 BFAZoH, S &
£ isometric trans- ducer(Havard, England)2 =
o] oscﬂlograph(Havard England)dl] 7] &3}

oY A17) & KCI5M), OA(IMYE Z+7 713 8%
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REmEE0| E7 e REXFER RHut wdoll ojxls pE

Atolof| = Krebs-&H 0 2 AFA|7| 1 1t F 308F
IH71E 7M. OAd dI@ #5035 #Hst
GdE oA 08Ty HAVE M o
Aethylcholine(ACh, Sigma)& 7]1% €24 0.1, 0.
1,3, 10, 30, 100, 300, 1000sMo] HEE 2 FoF
o 7} 713 AR #5V-S SA Tk
A AR S 19 E% A A2AZ)
w3 Avs AW gF

Bhg-& 1ol

2O E)
m}]_li

oo R 2

- W

EC50)& 7aheich

8) [L4 (Interlukin-4) 2%

IL-4 24-& IL-4 KIT(R&D Systems, USA)E AL&-
gl =73+ o} mouse IL-47} coating® microplate
o assay diluent RD1-18 504 E ¥ 1 mouse IL-4
standard, mouse IL-4 control, BALF AZ¥ 504 & 3
7}8}aL plate cover= tapping3t $-of] 157} mixing3}
I ALl 2A17F ukx)ghr}. Wash buffer 4004 2 53]
A28 & mouse IL-4 conjugate 10045 A 7}5Ha1
plate cover® {1 4 &) 2A)7F k2] 3t} Wash
buffer 4004 % 53] A& 3t 3 substrate solution 1004
& A7betaL o T FHollA 307 Ao WA gt
Stop solution 1004 Z plateol] ¥ i1 LA RE2-8- 23]
A)Z] & microplate reader(Molecular Devices, USA) 2
450mmo) 7] OD(Optical density) S 274151 ch.

9 IE &%

OAE 0.05% NaN37} 3% PBSol| 594 10044
/ml] T7F H %% 3 g, 5044 & ELISA plate
o Wi 24417 Bt Aol WA s, FFHFE 33]
A28l o} blocking buffer(0.05% Tween 20, 0.25%
bovine serum albumin in PBS)E 504%-& ¥ 11 30&
S MRS T FHRFE 33 AHIY A
blocking bufferE A3l 1:.82 3|A3le] 5044
plate] 3 3A|17F Ft A2 WA Et WH-EA]T)
], FFTE 33 AAS F 1:5002.2 34 ¥E HRP-
Mouse Anti-rat [gE(Zymed)E 5042 7}ebn A&
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oA 3A17t Bk ukEAIZICh FFHFR 33 AlH
of] O-Phenylenediamine Dihydrochloride & 7042
o] 308 EoF ukx)3ti 2M H:SO:S 3044 o] &
Ake-2 Z2|A)71 F., microplate reader (Molecular
Devices, USA)Z 490mmei] 4. optical density(OD)E &
Faisich

o, ot

3. ANz

A3 Al gig BA A gl Excel statistic
program, SPSS, Microcal Originel| &J3te] 2 AAT
W2 x| g RFLAE AL, AChY] T
Eolo] U3t M3l repeated ANOVA tests A]3) 3}
931, IgE¢t WE = Fo] ¥l = one-way ANOVA
2 AlYPstg 2, AChFA & Fo] gt EC50
Microcal Origin(Ver8.0, Microcal software, USA)S ©]
£319] P0SO|31A) A9 ol Aoz AA
Aom, & 005<P<0.1%] A& FAHCR FF
oz Tt

. & &

1. ACh TM%0{of| t}E TSM &L

AChe] 2 &3 3l 7|8 B2 F57
2% vlw @& A, 2T vlE) Cel 03,1,
3, 10, 30, 100, 300, 1000M9) A |- 84A 7243819
1(P<0.05, P<0.01), DZ| A& 0.1, 0.3, 3, 30, 100,
300, 1000pMo) A &9 8HA 7+4 89 thHP<0.05,
P<0.01)(Fig. 1).

O

2. AChol st TSM S&4 pizteEets

AChel) thg ¥IzHd & #2317 A8 534 W4t
FZukeg v wd A 2Fo] 21.6+6926ME
Uehi.em, ol Hla] AFto] 28.0+9.104M, BF
o] 219474, Cto] 19.2+8.73sM, Dol 165+
6.46uME ERASIT

7z} g o] sk vl ael A A, Bo] thzTol ¥
dlo] S7PFE BEov R vdehiAl e X
FH(Fig. 2).
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3. AChol| thst TSM 2[theZEES

ACh w2 tigh 7|84 B89 A #5908
S Wy A& A, o] 1299.7+193.28(mg
force/g tissue)Z YFER Gl on, ol wis] Aol
674.3+186.69(mg force/g tissue), Bio] 885.5+
234.40(mg force/g tissue), Ciro] 300.8+21.61(mg
forcelg tissue), Do) 578.1+68.85(mg force/g tissue)
2 gk

2 @l s s o
(P<VOO1), DZP<005)0] §-0] 8t 7H4

o st CF
£ HotkEeg, 3).

4. KClol| thst TSM F =68t

5Me] KClof| thgh 7194 g 8o i 51k
2 Hw #ZA3 Ay, t)ELo] 498.04+25.78(mg
force/g tissue)S VFER Rl om, o)o] ws] Ag-o)
445.6+53.95(mg force/g tissue), Bx£©] 207.6+
23.55(mg force/g tissue), Ca*©] 175.2+13.612(mg
force/g tissue), Do) 358.0170.5(mg force/g tissue)S
e

ZF wd el g vlamel Atz vlste] B, C
T(P<0.001)0] o] @ Fad B viFig 4).

5. 7|2XH| Z M ALY Lymphocyte #&}
F&ﬂ # Z A 2 A(BALF) U] lymphocyteZ ¥
b A3}, g Fo] 6.2:£0.94(106/1avage) S VheEF

)

1_4

= i
§9m

E}.
o M3 Asto] 5.2:+0.50(10¢lavage), Bito] 2.7
+0.74(10%1avage), C+¢] 5.00.54(10%/1avage), D7*
o} 3.040.76(10%1avage)E YER] AT}

7t o] Wst vl oA thzte] Hlste] B, D
T(P<0.05)°] Frol g A E ErhFig. 5).

[e]

—_

6. 71X HZ MM AN Macrophage 15}

71 A H T 2 A BALF) W macrophageZ H| 7
ket Awk gl &0 91.512.06(10Mavage)S e}
Riiei=g

oo H|5] Ado] 89.3+1.39(10¢lavage), Bio]

83.8+1.52(10%1avage), C-o] 80.842.28(10%1av-age),
D-0)88.6+2.75(10¢avage) & LYER T}

zy o] #s) Hlj W gjz7of vlte] B, C
T(P<0.05)01 frel 3t 4 SATHFig. 6).

7. 71X G M YL 14 e}

BALF ff IL-4 91515 vla ¥33 Ao, gl2ol
0.265+0.0053(0D value)& ER] L 2.0, o] 13|
Aifo] 0.24440.004(0D value), Bi#o] 0.258+
0.0039(0D value), Ci-0] 0.243+0.0042(0OD value), D
o] 0.26620.0106(0D value)Z VIS T}

7p pde] gk HlueM tizstel Hste] A, C
T(P<0.05)0] FeI & g HIATKFig. 7).

g% IgEE ¥w #EAS A, gjEoo] 0.264+
0.0047(0D value) S VERTZl0.H, olo] B3] Aol
0.279 +0.0058(0D value), Bi£o] 0.285+0.0056(0D
value), Co} 0.289--0.0074(0D value), Dit-0] 0.272
+0.0016(0D value)& VER] T

7k o] ¥l vimolA glzate] ¥lgte B, C
T (P<0.05)0] &oldt 2715 B vHFig. 8).

ol WBC, RBC, HGB Hi3}

WBCE Hlw @3 Ax, hzxol 100+
1.05103/ )& VFERAIG 2.1, o] ol B]&f Aol 11.6
+1.63(0D value), Bx+©] 5.8+1.61(0D value), C7-°]
6.6+1.19(0D value), D#°] 8.5+1.30(0OD value)E&
LFER] %A TH(Fig. 9 : upper).

RBCE M1 #49 23, giz25o] 8.3+0.27(106/
w)e JER9 o™, o]d)] W& Aol 9.5+0.20(106/
), Bao] 8.740.25(106/ul), C+o] 8.7£0.10(106/
@), Dol 8.4+0.18(106/ )y Vel tHFig. 9 ¢
middle).

HGBE ww ##3 A, fE2oll44%
0.20(g/d) e Vehil o, olof Bla] Adte] 154+
0.27(g/dl), B#o] 14.1+0.44(g/dD), Co] 144+
0.13(g/dl), DF-0] 14.00.28(g/d) & veRy 1 oh(Fig.
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0.1 03 1 3 10 30 100 300

J
1000

Cumulativ molar dose of ACh(M)

Fig. 1. Effects of oral adminstration according to dosage on the maximal contractile responses of the tracheal smooth muscle to

ACh in asthma rats induced by ovalbumin. Con, administered saline orally in the rats. A, B, Cand D, administered
0.19g/kg, 0.99g/kg, 4.95g/kg and 9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as
mean+S.E. *, P<0.05, **, P<0.01 as compared with the corresponding data of control group.

40 1

35

Ach EC 50(uM)

Fig. 2. Effects of oral adminstration according to dosage on ACh EC50 of the tracheal smooth muscle to ACh in asthma rats

induced by ovalbumin. Con, administered saline orally in the rats. A, B, Cand D, administered 0.19g/kg, 0.99g/kag,
4.95g/kg and 9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean+S.E.

1600 -
1400
1200

1000

Maximal Isometric Tension (mg/g}

Fig. 3. Effects of oral adminstration according to dosage on maximal contractile responses of the tracheal smooth muscle to

432

ACh in asthma rats induced by ovalbumin. Con, administered saline orally in the rats. A, B, Cand D, administered
0.19g/kg, 0.99g/kg, 4.95g/kg and 9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as
meanz+S.E. ¥, P<0.05, **, P<0.01 as compared with the corresponding data of control group.
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500

400

300

200

Maximal Isometric Tension (mg/g)

Fig. 4. Effects of oral adminstration according to dosage on the tracheal smooth muscle to KCI in asthma rats induced by
ovalbumin, Con, administered saline orally in the rats. A, B, C and D, administered 0.19g/kg, 0.99g/kg, 4.95g/kg and

9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean=S.E. ***, P<0.001 as
compared with the corresponding data of control group.

Lymphocyte Count in BALF
(*10%lavage)

Con A B C D

Fig. 5. Effects of oral adminstration according to dosage on BALF(bronchoal-velar lavage fluid) lymphocyte in asthma rats
induced by ovalbumin. Con, administered saline orally in the rats. A, B, C and D, administered 0.19g/kg, 0.99g/kg,

4.95g/kg and 9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean+S.E. ¥, P<0.05 as
compared with the corresponding data of control group.

95

[
90
85
80

75

Macrophage Count in BALF
(*10%lavage)

70

Con A B C D

Fig. 6. Effects of oral adminstration according to dosage on BALF(bronchoalv-elar lavage fluid) macrophage in asthma rats
induced by ovalbumin. Con, administered saline orally in the rats. A, B, C and D, administered 0.19g/kg, 0.99g/kg,

4.95g/kg and 9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean=+S.E. ¥, P<0.05 as
compared with the corresponding data of control group.
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0.27
0.26
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Con A

Fig. 7. Effects of oral adminstration according to dosage on BALF(bronchoalv-elar lavage fluid) IL-4 in asthma rats induced by
ovalbumin. Con, administered saline orally in the rats. A, B, C and D, administered 0.19g/kg, 0.99g/kg, 4.95g/kg and
9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean+S.E. *, P<0.05 as compared

with the corresponding data of control group.

030
0.29
Q.28
0.27

0.26

Ig-E (OD value)

0.25

0.24

Con A

B C D

Fig. 8. Effects of oral adminstration according to dosage on serum IgE in asthma rats induced by ovalbumin. Con, administered
saline orally in the rats. A, B, C and D, administered 0.19g/kg, 0.99g/kg, 4.95g/kg and 9.90g/kg of the
BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean+8.E. *, P<0.05 as compared with the

corresponding data of control group.
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14.0
12.0
10.0
8.0
6.0

4.0

WBC Count in Blood(10%/ul)

20

0.0

9.0

8.5

RBC Count in Blood(10%1)

8.0

7.5

16.0

155 -

HGB Count in Blood (g/dl)

Fig. 9. Effects of oral adminstration according to dosage on blood WBC(upper), RBC(middle) and HGB(iower) in asthma rats
induced by ovalbumin. Con, administered saline orally in the rats. A, B, C and D, administered 0.19g/kg, 0.99g/kg,
4.95g/kg and 9.90g/kg of the BJY(Bopheyoungyangjen) orally in the rats.Results are shown as mean=+S.E. *, P<0.05 as
compared with the corresponding data of control group.
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