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Abstract

Effects of Bojung-ikgitang-gamibang and Seonbang-paedoktang on
Secretion of Airway Mucus and Expression of Mucin Gene

Jung Chang ho, Han Jae Kyung, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives
fn the present study, the author intended to investigate whether bojung-ikgitang-gamibang(BJGB)

and seonbang-paedoktang(SBPT) significantly affect in vivo and in vitro mucin secretion from airway
epithelial cells.

Methods
In vivo experiment, mice’s mucin which is on a hypersecretion of airway mucin, mice’s tracheal goblet

cells in hyperplasia and mice’s intraepithelial mucosubstances were exposed with SO2for3weeks. Effects
of orally-administered BJGB and SBPT during 1 week on vivo mucin secretion and hyperplasia of
tracheal goblet cells were assessed by using both enzyme-linked immunosorbent assay(ELISA) and
staining goblet cells with alcian blue. In vitro experiment, confluent hamster tracheal surface
epithelia( HTSE) cells were metabolically radiolabeled with 3H-glucosamine for 24hrs and chased for 30
min in the presence of each agent to figure out the effectiveness of 3H-mucin secretion. Total elution
profiles of control spent media and treatment sample through Sepharose CL-4B column were analyzed.
The effects of each agent on contractility of isolated tracheal smooth muscle and effects of each agent
on MUCSAC gene expression in cultured HTSE cells were investigated. Also, possible cytotoxicities of
each agent were assessed by measuring lactate dehydrogenase(LDH) release. Additionally, effects of BJGB
and SBPT on both MUCSAC gene exptession in cultured HTSE cells and TNF- or EGF-induced
MUCSAC gene expression in human airway epithelial cells (NCI-H292) were investigated.

Results

(1) BJGB and SBPT inhibited hypersecretion of in vivo mucin. SBPT also inhibited the increase the
number of goblet cells. However, BJGB did not affect the increase of number of goblet cells; (2) BJGB
significantly increased mucin secretion from cultured HTSE cells, without significant cytotoxicity, and
chiefly affected the 'mucin' secretion; (3) SBPT did not affect mucin secretion from cultured HTSE cells
without significant cytotoxicity, and also did not affect the secretion of the other releseable glycoproteins;
(4) BJGB and SBPT did not affect Ach-induced contraction of isolated tracheal smooth muscle; (5) SBPT
significantly inhibit the expression levels of MUCSAC gene and BJGB significantly increased the
expression levels of MUC5AC gene in both HTSE cells and NCI-H292 cells.

Conclusions ) . . )
BJGB and SBPT can not only affect the sectetion of mucin but also affect the expression of mucin

gene. The author suggests that the effects BJGB and SBPT with their components should be further
investigated and it is highly desirable to find from oriental medical prescriptions, novel agents which
might regulate hypersecretion of mucin from airway epithelial cells.

Key words : airway, mucin, gene, bojung-ikgitang-gamibang(BJGB), seonbang-paedoktang (SBPT)
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Pronase (Type XIV), insulin, transferrin, epi-
dermal growth factor(EGF), tumor necrosis fac-
tor-alpha(TNF-@), hydrocortisone, sodium selenite,
bovine serum albumin(BSA), testicular hyalur-
onidase (Type VI-S), retinoic acid, gentamicin, so-
dium dodecyl sulfate, sepharose CL-4B, acetylcho-
line, 3',3',5',5'-tetramethyl-benzidine(TMB), ~alcian
blue, ethidium bromide,
Trypsin-EDTA SigmaA} (St. Louis, Mo.,
US.A)O A, penicillin-G, streptomycin, Joklik-
modified Minimal Essential ~Medium(S-MEM),
Dulbecco's Modified Eagle's Medium(DME), fetal
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Table 1. Prescription of Bojungikgitang gamibang (BJGB)

Herb Name Scientific Name Amount(g)
B Astragali Radix 8
N2 Ginseng Radix 6
Folt Atractylodis Macrocephalae Rbizoma 6
1 Angelicae Gigantis Radix 6
H Glycyrrhizae Radlix 4
Bl Pericarpinm Citri 2
T Cimicifugae Rbizoma 2
eS| Bupleuri Radix 2
NE] Cnidii Rhizoma 4
7 Ledebonriellae Radix 4
T Schizonepetae Herba 4
fRHE Perillae Folium 4
g Menthae Herba 4

Total amount
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Table 2. Prescription of Seonbang—paedoktang (SBPT)

Herb Name Scientific Name Amount(g)
HE Lonicerae Flos 10
Forsythiae Fructus 10
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gl Sophorae Tonkinensis Radix
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Fritillarie Cirvhosae Bulbus
Gleditsiae Spina
Angelicae Daburicae Radix
Trichosanthis Radix
Serophudlariae Radix
Buplenri Radix
Scutellariae Radix
Peucedani Radix
Mori Cortex
Notopterygii Rhizoma
Ponciri Fructus
Angelicae Pubescentis Radix
Platycodi Radix
Glyeyrrbizae Radix

Menthae Herba
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Conjugate= NeoMarkersA} (Freemont, CA, US.A.)
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PBS 200 ulE wellv}t} 7}atar 32 CollA] 30
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o RNA AL Q9T o] WHE] dieth-
ylpyrocarbonate(DEPC)7} &% 80% ethanol-S-
7VskaL 4 C, 7,500 rpmo| A SEZF hal B

akal AlF st AE RNA =S df7)
Zo| A AFA)Z] & RNase-free waterZ F--A]
7] 3L spectrophotometer (Beckman, DU-650)5 A}
&ot] 260 m NN FFE=E SHTS
EX RNAY &5 Yopfo] A AHE-3}
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9) NCI-H292 A3 o] EAJ3}=  total

RNAS| -2
3039 Fof 7z e wAle EHldl G
Fs F= 4 FEo| 47y Fo 713 F
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AREEe] 260 nm AN &F :g =25}
S ZH RNAY FEE Fohilo] 4 ] A
3}?%5}28)(1.0A260=single strand RNA Lg/mb).

(10) PCRE 93} primer #|ZF

PCR(Polymerase Chain Reaction)ol] AF&% pri-
mere AE AZIAR] AxEF)o] FE5}
o] FASFTE HTSE A E o A2] MUCSACS)
FAA TS Y AFESE sense primer?] &
71 EL 5" -ACC AAC GAC CAG AAG GAT
GAG T-3 ', antisense primer®] @74 EL 5’
-CAG AAG CAG CCT TCT GTG AAG-3’ 9]
™, o] primerd] ¢J3} 3% PCR 4HE] =
715 500 bpth. Bactin F-AA TS Y3
AFE3E sense primer®] W7|MEL 57 -TAC
AAC GAG CTG CGT GTG GCC-3 ’ ©]31l, anti-
sense primere= 5 -CAA CGG AAC CGC CTC
GIT GC3 ' oW o] primer7} FTZ 02 &l
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, antisense primer2]

o] 11, antisense primere= 5
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(PCR thermal cycler; Takara MP-300, Japan)<
303] AR O M, denaturatione 94 Coll A
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72 ColA 3023+ 242 A3kt NCI-H292
MES AL+, PCR (PCR thermal cycler;
Takara MP-300, Japan)S 403] AA]3}$0mH,
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(12) A71GF 93k Fhas A

ZZF PCR AHE 10
10xgel loading buffer (0.25% bromphenol
blue, 0.25% xylene cyanol FF, 509% glycerol)Q}
Z &3913l T}S, Tris-acetate-EDTA  buffer (40
mM Tris-acetate, 1 mM EDTA)EY 2 1 ug/ml
9] ethidium bromide7} 3+ 1.09% agarose gel
X A7) FESIAT Gel dollA olsd z
Z+o] DNA bande AJX  FA}7](ultraviolet
transilluminaton) & ©]-8-8l] FAst AR F
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1. In vivo
D fihiEEs ko] oltstde® f
U V=Y BobEe] el vxe

oy 3F
iRy ki olitslge s wo
HHIE ] &S o4 A HEAFAT

(Fig. 1).
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Fig. 1. Effect of BJGB on hypersecretion of
mucin from trachea of rats exposed
to sulfur dioxide.

Rats were exposed to sulfur dioxide
and effect of orally—administered
BIGB extract on quantity of secreted
airway mucin from rats, as described
in Materials and Methods (S : sulfur
dioxide).

* o Significantly different from S
group (p < 0.05)
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Fig. 2. 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 quantity of secreted
airway mucin from rats, as described
in Materials and Methods (S : sulfur
dioxide).

* . Significantly different from S
group (p < 0.05)
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Fig. 3. Effect of BJGB on intraepithelial mucosubstances and hyperplasia of goblet cells in
trachea of rats exposed to sulfur dioxide. (A : Cont., B : S, C : S+BJGB)
Rats were exposed to sulfur dioxide and effect of orally—administered BJGB extract on
intraepithelial mucosubstances and hyperplasia of goblet cells, as described in

Materials and Methods.

A B c
Fig. 4. Effect of SBPT on intraepithelial mucosubstances and hyperplasia of goblet cells in
trachea of rats exposed to sulfur dioxide. (A : Cont.,, B : S, C : S+SBPT)

Rats were exposed to sulfur dioxide and effect of orally—administered SBPT extract on
intraepithelial mucosubstances and hyperplasia of goblet cells, as described in

Materials and Methods.

2. In vitro
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Effect of BJGB on mucin secretion

from cultured HTSE cells.

Confluent HTSE cells were metabo—
lically radiolabeled with 3H—gluco—
samine for 24hrs and chased for
30min in the presence of varying
concentrations of BJGB extract and
the amount of °H-mucins in the
spent media was measured. Each
bar represents a meantS.E.M. from
4 culture wells.

* © Significantly different from S
group (p < 0.05)

SBET

eont 10 20 4D &0
Concantralianns qul F 200p PES)

Effect of SBPT on mucin secretion
from cultured HTSE cells.

Confluent HTSE cells were metabo—
lically radiolabeled with *H—gluco—
samine for 24hrs and chased for
30min in the presence of varying
concentrations of SBPT extract and
the amount of °H-mucins in the
spent media was measured. Each
bar represents a meanzS.E.M. from
4 culture wells.
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Fig. 7. Effect of BJGB on total elution profile

of treatment sample through sepha—
rose CL—4B column.
Confluent HTSE cells were metabo—
lically radiolabeled with 3H—gluco—
samine for 24hrs and chased for
30min in the presence of BIGB 40ul/
2000 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.

MGG Ys 80 10/200 ul PBS 2] Al, 1l
JiNe F2 Halel BEujmal ol g, B
ART Ealgo] e ojele] grhmA o]

o= F94 e TS YeERA &%
thEig. 9).
5) filithiasds kol AEE E7 7%
B A= A= 9F
filirhaRis ki S FE= 50, 500
(/Tyrode solution 50 mle] Fof FZolA 1x
10" g/ml %E«] acetylcholm o2 FukE B
3

6 fliificiizel A=d

o) e HAE 9
Wilcsh= #E FF= 50, 500 ul
[Tytode solution 50 m{2] Fof FLo|A], E7
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Fig. 8. Effect of SBPT on total elution profile

of treatment sample through sepha—
rose CL—4B column.
Confluent HTSE cells were metabo—
lically radiolabeled with *H—gluco—
samine for 24 hrs and chased for 30
min in the presence of SBPT 80/
2004 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. 9. Effect of BJGB on contractility of
isolated tracheal smooth muscle.
Isolated tracheal smooth muscle of
rabbit was prepared and effect of

BJGB extract on acetylcholine—
induced contraction was measured
as described in materials and

methods. (Ach ; acetylcholine)
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Fig. 10. 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 ; acetylcholine)
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E]] LDH #H]of wX]= g3
RS HAE F2% 10, 20, 40, 80
(10200 pl PBSO] Fo] FX oM AXE
de] ¢ A1 LDH #Hld 194 A= %
s FA ZohthEg. 12).
9) filirhiasds Ik i AlJjMGE%5°] HISE
A|EZ A 9] MUCSAC 32 a5
o WX FF
RT-PCR A3
MUCSAC®] &
gl o, (lilgse
o B FFES A=

ChFig. 13).
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Fig. 11. Effect of BJGB on LDH release from
cultured HTSE cells.
Confluent HTSE cells were treated
with varying concentrations of BJGB
extract for 30min and supernatants
were collected for LDH activity assay
at the end of the treatment. Each bar
represents a meantS.E.M. from 4
culture wells.
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Fig. 12. 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 meantS.E.M.
from 4 culture wells.

H292 A2 oA TNF-¢2 f-%=% MUCSAC
T2 Tl ST o viAe 9%
RT-PCR A9 A3 iy ki<
TNF-02 §58 MUCACY ¥ +F& 3
TRI7IE BEE FAs e, il
7A9-olE MUCGSACY] ¥d 55 1AM
= A%s FRletAtkEg. 14).

[t

FBPT BIGE Cont

Fig. 13. Effects of BJGB and SBPT on MUC5AC

gene expression in cultured HTSE
cells.
HTSE cells were incubated with the
indicated concentration of each agent
for 24 hrs. Total RNA was isolated
and MUCSAC mRNA levels were
analyzed by RT—PCR. The PCR pro—
ducts were separated on 1.0% aga—
rose gel and stained with ethidium
bromide, as described in materials
and methods.
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Fig. 14. Effects of BJGB and SBPT on TNF-—

induced MUC5AC gene expression
in NCI-H292 cells.
NCI-H292 cells were incubated with
the indicated concentration of each
agent for 24hrs. Total RNA was
isolated and MUCSHAC mRNA levels
were analyzed by RT—PCR. The PCR
products were separated on 1.0%
agarose gel and stained with ethi—
dium bromide, as described in ma—
terials and methods.

1) ffirhaasls ki AlGGE%s°] NCI-
H292 A|E oA EGFZ =% MUCSAC
A2 B 7 el vXe 9

s Ik e EGFE ¥ MUCSAC

s = S A R = )

om, il 73-9-ole MUCSACS] &

Frs AaATE 7S SR8k thEg. 15).
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Fig. 15. Effects of BJGB and SBPT on EGF—

indiced MUCSHAC gene expression
in NCI-H292 cells.
NCI-H292 cells were incubated with
the indicated concentration of each
agent for 24hrs. Total RNA was
isolated and MUCS5AC mRNA levels
were analyzed by RT—-PCR. The
PCR products were separated on
1.0% agarose gel and stained with
ethidium bromide, as described in
materials and methods.
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