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Abstract
i )
Development of an animal model for chronic asthma using

Chungsangboha-tang
Yun Tai Kim***, Hye-kyung Ha*, Chungsook Kim****

*Drug Research and Development Team, Korea Institute of Oriental Medicine
**Clinical Research Team, Daewoong Phamaceutical Co.
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Chronic asthma is considered as an incurable disease in modern-society: This-study focused on development of an animal
model for the chronic asthma. to investigate new'drugs from traditional herbal medicine. And we tested: the animal model
with a typical prescription, Chungsangboha-tang and tried to find biochernical markers such as catecholamines and cAMP in
serum, and ag densities of beta-receptor in lung tissues.

SD rats were actively sensitized by exposure to ovalbumine (OA). Ten days after sensitization, rats were challenged with
OA aerosol by nebulizer six times every three days. -Mucin was increased in bronchoalveolar lavages (BALs) after antigen
(OA) challenge. Serum concentration of epinephrine was decreased significantly although there were not changed much in
serum concentration of CAMP and the densities of beta-receptor in lung tissues. Chungsangboha-tang (5 g/kg/day) was given
orally to ovalbumin-sensitized rats (n=8) for. 15 days. Mucin in brorichoalveolar lavages (BALs) was increased significantly
after treatment of Chungsangboha-tang althotigh concentrations of epinephrine and cAMP were not changed significantly.
The densities of beta-teceptor in lung tissues were not different from those of controls:  These results suggest that the

ovalbumin-sensitized rats can be a good animal model of ¢hronic asthma and Chungsangboha-tang is a possible drug in the
treatment of chronic asthma. '

Keywaords : Asthma, mucin, epinephrine, cAMP, beta-receptor, Chungsangboha-tang
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2-1. Animal sensitization
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3) Epinephrine Z2¢
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o] Atk AL dHAEYINE ol &sto
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EAAZe o g g-5Ex AFgAFe
radioligand2 [*H]Dihydroalprenclol ([PHIDHA)Z A}

431 Whe- buffer2E 50mM Tris, 100mM NaCl,
5mM EDTA (pH 72 at 4C)E AHatgich whso
< 23CoA 3087 w4 = 5mle] stopping
buffer (50mM Tris, 100mM NaCl, 5mM EDTA, pH
72 at 4C)E A2¥ ¥ Whatmann GF/B filter®
A4z A o] w, fiter= 7} 5ml9) stopping
buffer2 33 A&} FilterS scintillation vialdl
gol 10mi9) Triton X-100-toluene based scintillation
cocktails 7} Liquid scintillation counter® HMAFA]
< 5739 Nonspecific bindinge 10&M$] di-
EAdel A3 total bindingF
nonspecific binding®] 2}o]& specific binding®.Z 3}
Atk 8F Az WEFLA B4 e 9
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HE Scatchard analysis® 238 ¥4 o}oﬁl:]- PR E
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[‘HIDHAY ¥%& 2nME 3438150

propranolol

4-3. Kinetic binding experiment

8% A AEY £ FF AY SE2 P
flste] A kinetic AH & TG 744 2
FAEH 22 ZASE sample tubeE ZH|31L
radioligandE 7}t 3 18-2H 60874 7+ A7H)
HE we-g FAAIL vacuum filtration 3+ T
AZE Y Sold AFE F33 whgo] 213
YA Tt Az EEste FEATA
ol A &3l E sttt

5. EAlIXe]

EAAME = Systat®(Systat, Inc, Evanston, I,
USA) Computer Program© & 7} AddA g3
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1-1. #8959+ mucinZ 9] &3

+2% mucin®] %2 ELISAZ X3 23 Fig.
1ol Yl 3th Bordetella pertussis antigen® &
sensitizationA| 71 &, aerosolized ovalbuming M2
A% 294 A% ovalbumin AA F 4417k0] 7
F9E o FHE mucing) F& HEFA) 3
o4 A 78t kA ovalbumin XX ¥
1, 2 47%Y A3 FAE mucnfE Fol] ix2dd &
ARSE O R B E )

Mucin concentration (ng/ml)
L3>}
|

0 T T

CON OvA

Figure 1. Amount of mucin present in bronchoalveolar
lavage of rats determined by enzyme linked
immunosorbent assay (ELISA). Each bar
represents the mean+S.E. from 9-10 animals. *
indicates a significant difference from control
group (P{0.05). CON means control group and
OVA does ovalbumin challenge treated group.

12, 2383 74

N Aol gl Axe 248 WaE 1) 93
o Periodic acid-Schiff reagent® 7| =3 H-& Hu|s}
© AZ WY mucng @A A== Fig 20 ve}
1} '9)t}. Bordetella pertussis antigen® 2 sensitization

A7l & aerosolized ovalbumin® YHE A X & o
A v ovalbumin X & 4A]7k0] AFNE 1)
223} tracheall] ¢] mucn@MA T+ tZ o 13|

ovalbumin® X| &, 15, 25, 4
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Figure 2. Histology of rat trachea stained with periodic acid-Schiff reagent. A: control group, B: 4 hours after last
ovalbumin challenge. C: 1 week after last ovalbumin challenge, D: 2 weeks after last ovalbumin challenge, E: 4
weeks after last ovalbumin challenge.

Table 1. Serum Concentrations of Epinephrine and cAMP. {(n=rnumber of animal used)

o] Z #(control) 224§ 2k (asthma)
Epinephrine (ng/ml) 8.459 + 1.789 (6) 4918 £ 0.539 (9) P=0.043
cAMP (fmol/100mi) 161.686 + 13.910 (6) 180.340 + 43.080 (9) P=0.493




 ARS Bl o)HE AT W} gz
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1-3. 84 epinephrine®] A &

AL #9 ZA4HY 83 epinephrined] FEE=
Table 191419} ZFo] Aabi9] 8459+1789 ng/mlo)
A AR # 9 491840539 ng/mlE §9A UA
ZH A5 A Th(P<0.05)

1-4, 83 cAMPY A
Bt AARE AN EF cAMPY E&7}
Hl R =Y o, & 3] 7h YATh(Table 2)

2. SO

FRIYL T 2oz APHAEY AAE
B f2 FEo WS ¥Y T AEen
SelskE Hold, EAE BF Bkl ang ~
aegas ol

2-1. mucin® A%

BFe AT ZEFAY FAAF r°= 0998 o)
o AdEe AAREEols zhde) R FA
B3y Edzoz UFrdM mucnzLE
A Fig. 3¢t o] At H7F AR
mucnF =7t 27181893 AR EQ2e g2
THUE mucin®¥] 7} Z718tg o EA4F 9 on)
T 3%t Table 2)(P01).

zx4 §l—

s AEA Y A A7

s
: T
RS
: 1
£
8 2
g
g 41
=
1 —
0 I I | I
NC NT AC AT

Figure 3. Mucin concentration(ng/ml). in bronchoalveolar
lavage of various groups of rats. NC:normal
control rats, NT:Chungsangboha-tang
administered normal rats, AC:control group of
asthma induced rats, and AT:Chungsangboha-
tang administered normal rats

2-2. = (Epinephrine} B Z

A o= e HPLC chromatogram ©]
Fig. 4~69] Slth. Catecholamine®] & %<& Fig. 49
¥+ EZA 59 chromatogramol A Dopamine%
retention time©] 3.9min, Epinephrine-2 2.9min,
Norepinephrine< 25min®) % th Z# b A4 88k A
o fjz+ (Fig 5)olv AR F9F (Fig. 6)
9 A AT epinephrinexE 7 &l H Y
dopamnin®] 4+ norepinephrine®] EA1& FAHA kst

Table 2. Serum Concentrations of Epinephrine and cAMP. (n=number of animal used)

Normal Asthma Induced
Control Treated Control Treated

Mugcin 1.331+0.089 2.297+0.488 2.569+0.420 2.8741+0.589 =
(ng/ml) (C)] 6) (10) (10) 0.092

Epiephrine 4.181+0.669 4.990+1.016 4.806+0.681 3.510+0.785 =
(ng/ml) @) ©) ©) ®) 0537

cAMP 319.415+96.626 281.131+£71.225 1108.817+273.316  1103.3954265.133 =
(fmol/100ml) ) ) (10) ) 0.035
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Figure 4. A Representative HPLC chromatogram of
standard epinephrine, norepinephrine, and
dopamine. The retention time of
epinephrine is 2.922 min and those of
norepinephrine and dopamine are 2.559
min and 3.935 min.
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Figure 5. A Representative HPLC chromatogram of
serum epinephrine of normal control rat.
The peak at 2.991min indicates epinephrine.
norepinephrine and dopamine are not
present in the serum.
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Figure 6. A Representative HPLC chromatogram of
serum epinephrine of asthma induced rat
as described earlier. The retention time of
epinephrine is  2.995min  aithough
norepinephrine and dopamine are not
present in the serum.

2-3. cAMP Mzt

cAMPS] EFFAM9 ARAAFE = 0997 °]
Aok 2 el JehE cAMPY FEE Table
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cAMPEE7H Z7HE0.2H (P0.05), FAE e
27 747te] FaA Rz ¥R S W
Ao}z itk
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1) ¥ 23 AxY 55 9%
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x5t mAE 9ES FEHAT (Fig 7). 84 ¥
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AYe B WAL R ZR] WMEREEAd o
s AgE ZAsH "lEold A (nonspecific
binding) S 10M¢] dl-propranclolg ¥ &g 7t
Pe wjo] Ao AL o|F AHA AYPA
ml. Z0} So|& A (specific binding) &2 ATk
¥ A9 57} 2713 ugt 2ES A H|
£2 Z7lE A4S JeEeRZ o] Fo &
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Effect of tissue concentration
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Figure 7. Specific binding (DPM) of * H-
Dihedroalprenolol (DHA) to the various
amount of lung membrane preparation.
Each point indicates mean value of
triplicate.
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Association Kinetics of [3SHJDHA
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Figure 8. Changes in specific binding (DPM) of [PHIDHA on
the rat lung membrane preparation at various
incubation time (min). Each point indicates mean
of triplicate.

Saturation binding analysis of [3H]DHA
binding on the rat lung

10000.0

8000.01

6000.01

4000.01

Specific Binding (DPM)
|

200001

0.00 5.00 10.00 15.00 20.00
Concentration of ['H] DNA (nM)

Figure 9. The Saturation Curve of specific binding
(DPM) of *H-dihydroalprenolol (DHA) on
the rat lung membrane preparation at

various concentrations of DHA. Each point
indicates triplicates.
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nonlinear iterative curve fitting program¢l “Ligand” &
©]8-38}o] Scatchard £43}5iTh

7 o 239 WelLAE PHIDHAY B3 =
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(Fig. 10).

Scathard analysis of [3HJDHA binding
to rat lung membrane preparation
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Figure 10. A Representative Scatchard Plot of (*H)-
dihydroalprenolol binding on rat fung
membrane preparation. X axis indicates
bound [(*H)-dihydroalprenolol on the
membrane and the unit is pmol/mg
protein. Y axis represents the ratio of
bound to unbound forms on the
membrane and the unit is pmol/mg
protein/nM. K4=0.793nM and B,,,=1.03
pmol/g tissue.
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12

Beta-adrenergic receptor density

5000

Specific Binding (DPM)

OVA ' OVA+DRUG
Figure 11. The density of B-adrenergic receptors on
rat lung membrane. CON is normal rat
control group, DRUG is chungsangboha-
tang administered normal rat group, OVA
is control group of asthma induced rats,
and OVA+DRUG is chungsangbohwa-tang
treated group of asthma induced rats.
Each group contains n=7~10.
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