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Effects of Seonbangpaedoktang on secretion of airway mucin

and contractility of tracheal smooth muscle

Song Hyun Jee, Han Jae Kyung, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives : The author intended to investigate Seonbangpaedoktang (SBPT) significantly affect
in vivo and in vitro mucin secretion from airway epithelial cells.

Methods : In vivo experiment, the author induced hypersecretion of airway mucin, hyperplasia
of tracheal goblet cells and the increase in intraepithelial mucosubstances. Effects of orally-ad-
ministered SBPT during 1 week on in vivo mucin secretion and hyperplasia of tracheal goblet
cells were assessed. For in vitro experiment, confluent hamster tracheal surface epithelial
(HTSE) cells were metabolically radiolabeled and chased in the presence of SBPT to assess the
effect of the agent on 3H-mucin secretion. Total elution profiles of control spent media and
treatment sample through Sepharose CL-4B column were analysed. Possible cytotoxicity of the
agent was assessed by measuring LDH release. Also, the effect of SBPT on contractility of iso-
lated tracheal smooth muscle was investigated.

Results © SBPT inhibited hypersecretion of in vivo mucin and inhibited the increase of number
of goblet cells ; SBPT did not affect in vitro mucin secretion and the secretion of the other re-
leasable glycoproteins with less molecular weight than mucin from cultured HTSE cells, without
significant effect on LDH release; SBPT did not affect Ach-induced contraction of isolated tra-
cheal smooth muscle.

Conclusions © SBPT can inthibit hypersecretion of in vivo mucin and the author suggest that
the effect SBPT with their components should investigate further.

Key words : airway, mucin, tracheal smooth muscle, Seonbangpaedokiang
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Table 1. Prescription of Seonbangpaedoktang

(SBPT)
E;:Z Scientific Name An(igzmt
DHE Lonicerae Flos 10
oM Forsythiae Fructus 10
Ho B} Fritillariae Cirrhosae Bulbus
ESSTE) Gleditsiae Spina
Mo Angelicae Dahuricae Radix
RALW) Trichosanthis Radix
Yo Scrophudariae Radix
| Bupleuri Radix
#F Scutellariae Radix
R Peucedani Radix
Y Mori Cortex
KOs Notopterygii Rhizoma
o Poncirt Fructus

#y % Angelicae Pubescentis Radix
el Platycodi Radix
R Glyeyrrhizae Radix

B N S T N T N N N S e N . S S S A

AR5 Poria

M Menthae Herba

A Schizonepetae Herba

B & Ledebouriellae Radix

B Belamcandae Rhizoma

HisiB  Sophorae Tonkinensis Radix

i T Arctii Fructus

zu?rltzfjlt 102

(Table 1).
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Pronase (Type XIV), insulin, transferrin,
epidermal growth factor, hvdrocortisone, so-
dium selenite, bovine serum albumin (BSA),
testicular hvaluronidase (Type VI-S), reti-
noic acid, gentamicin, sodium dodecyl sul-
fate, Sepharose CL-4B, acetylcholine, 3’3,
3"5'-tetramethy1- bezidine (TMB), alcian
blue & SigmarHSt. Louis, Mo., US.A)el
A, penicillin-G, streptomycin, Joklik-modi-
fied Minimal Essential Medium (S-MEM),
Dulbecco’'s  Modified Eagle’s  Medium
(DME), fetal bovine serum(FBS), Medium
199 (M199) %2 GIBCO-BRLAHGrand
Island, New York, US.A)olA, [6-"H] glu-
cosamine (392 Ci/mmol)< AmershamA}
(US.A)ol A, mouse anti-MUCSAC  clone
45M1 % HRP-Goat Anti-Mouse I[gG(H+L)
Conjugate™ NeoMarkersAHFreemont, CA,
USA)AM, type I collagen? Regenmed
(Seoul, Korea)ol X, LDH assay kit (LDH-
LQ)E oMtalek(Kyung—ki-do, Kaorea)ol A,
sodium acetate % 718} URFAIFEL re-
agent grade oA AE& T
o, A AlgE B& "ol 23F TR

Fol Ak

2. gty
1) In vivo
(1) olatzigtoz furgl 7=y njrpE
W £2wd
7FE 200 cm, A2 60 cm, =o] 30 eme] 2
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Aol WAl 2417 Eob A -Oﬂf‘i

cubationdt%ith. 2413 & PBS-
(0.05%) &4 200 wh/wellE o] &, 7«1 well ©

384 washing®}lth. Washing ¥ 2% BSA
in PBS-T &9 200 ws 2t welld 7tebi,
thA] 1417 E<F incubationdh$ith 1AIZE $

PBS-T 200 & 33] washingdh,

z+ A 341‘1‘1 sample
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3E7) HAel MUCSAC] thgh monoclonal
antibody$l  mouse anti-MUCS5AC  clone
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welld 100 wt¥ #H7psta 143 &9 in-
cubationdt%ith.  1A]7F ¥ PBS-T® 33

washingahil 2% @a]¢l HRP-Goat Anti-
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1:50002) Hl&= gAe 3 7} well'd 100 u
A AHrisle] 1A17F F9F incubationdt 3T
PBS-T2 thA] 33| washing §, #tsb4
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Bo5OIN A gof 5) 7= x47} HrL-o.

€]
AA A AL 450 el A 2 welld] §FE=E



L 858

B0l 287w

[e 3+

71l A Eele] zAetd sl
R obgel Jeks whdsly] 9fsle] 23
g fdabE AASEL) 3F¢ke) o] 4hEksk
=g Vel FRY T 4 oo a4H dd
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2) In vitro
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eal Surface Epitherial cell, 3t HTSE
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o wikel Al wiek Al & A1, 3,5, 7
Aol zkzt Al8iEs]

& FA|(radiolabeling)
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bovine serum (5%, V/V)(ol&F FBS), reti-
noic acid (0.1 uM), penicillin G (100 U/md),
streptomycin (100 pe/ml), gentamicin (50 ug
/mi)el H7Fgl Dulbecco’s Modified Eagle's
Medium (DME)¥} Medium 199(M199)¢] 1:1
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Hyaluronidase®l
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zk kB8 REoldl7] A acetylcholine ©HE50]
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In vivo mucin (% control)

Control SO, SBPT+S0O,

Treatment

Fig. 1. In vivo effect of SBPT on hypersecretion of mucin from trachea of rats exposed to sulfur
dioxide
Rats were exposed to sulfur dioxide and effect of orally-administered SBPT extract on
guantity of secreted airway mucin from rats, as described in Materials and Methods.
» ¢ significantly different from SO2 group (p<0.05)

Control S0, SBPT+50;

Fig. 2. In vivo effect of SBPT on intraepithelial mucosubstances and hyperplasia of goblet cells in
trachea of rats exposed to sulfur dioxide
Rats were exposed to suifur dioxide and effect of orally-administered SBPT extract on

intraepithelial mucosubstances and hyperplasia of goblet cells, as described in Materials
and Methods.

olatztztoz furd J: wjdAl 2. In vitro
O AY FRAE S 5wy 1) datuj HTSE Al L2589 FAE
AE F F7tel PAE 9% vlo] A& G
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AT W Hd R %7} 2 A A PBSE ol FE MSelA, FAlE

1 M

(€]
L 5 F7he oAEl T Fig. 2 Aapo 2 B3 HFig. 3).
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Fig. 3. Effect of SBPT on mucin release from cultured HTSE cells
Confluent HTSE cells were metabolically radiolabeled with 3H-glucosamine for 24 hrs and
chased for 30 min in the presence of varying concentrations of SBPT extract and the
amount of 3H-mucins in the spent media was measured. Each bar represents a
mean*S.EM. from 4 culture wells.
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Fraction

Fig. 4. Effect of SBPT on total elution profile of treatment sample through sepharose CL-4B
column
Confluent HTSE cells were metabolically radiolabeled with 3H-glucosamine for 24 hrs and
chased for 30 min in the presence of SBPT 80 #£/200 #¢ PBS and total elution profiles
of control spent media and treatment sample through Sepharose CL-4B column were
analysed, as described in Materials and Methods.
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Fig. 5. Effect of SBPT on LDH release from cultured HTSE cells
Confluent HTSE cells were treated with varying concentrations of SBPT extract for 30 min
and supernatants were collected for LDH activity assay at the end of the treatment. Each
bar represents a mean*S.EM. from 4 culture wells.

150
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50 r

Contractility (% control)

Ach

SBPT50+Ach SBPT500+Ach

Treatment

Fig. 6. Effect of SBPT on contractility of isolated tracheal smooth muscle

Isolated tracheal smooth muscle of

rabbit was prepared and effect

of SBPT extract on

acetylcholine-induced contraction was measured as described in Materials and Methods. Ach :

acetyicholine

3) ¥zhuld HTSE A X2HE S LDH
2ulo] mAE g

s #F F2& 10~-80 w/200
pl PBSE] Fof i RflellM A=Al
g Amel LDH #Hlell ol ol 982
TA B krhFig. ).

4) A&y Bz 71# BETY 1Z¥E
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W JiEE-e 3% £%5 500 w/Tyrode
solution 50 m¢e] ol shoA, E7 A&
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2oy s dade felAd e FEE
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