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Effects of Chwiyeon-tang and Chihyosan-gamibang on airway

mucus secretion and contractility oftracheal smooth muscle

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

Objectives : In the present study, the authors intended to investigate whether two oriental
medical prescriptions named cfuuiyeon—tahg and chihyosan-gamibang significantly affect mucin
release from cultured hamster tracheal surface epithelial HTSE cells.

Methods : Confluent HTSE cells were metaholicaily radiolabeled with 3H-glucosamine for 24
hrs and chased for 30 min in the presence of cfwiyeon-tang or chihyosan—gamibang to assess
the effect of each agent on 3H-mucin release. Possible cytotoxicities of each agent were
assessed by measuring lactate dehydrogenase LDH release. Also, the effects of dhwiyeon-tang
and chihyosan—-gamibang on contractility of isolated tracheal smooth muscle were investigated.
Results : (1) Chwiyeon-tang significantly inhibited mucin release from cultured HTSE cells,
with significant cytotoxicity ; (2) Chihyosan—gamibang significantly stimulated mucin release
from cultured HTSE cells, with minute cytotoxicity ; (3) Crwiyeon-tang and Chihyosan-
gamibang did not affect contractility of isolated tracheal smooth muscle.

Conclusions : We suggest that the effects of Chwiveon—tang and Chihyosan-gamibang with
their components should be further investigated and it is of great value to find, from oriental
medical prescriptions, novel agents which might regulate mucin secretion from airway goblet cells.
Key words : tracheal smooth muscle, Chwiyeon-tang, Chihyosan-gamibang
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Table 1. Prescription of Chwiyeon-tang(CYT)

Herb Scientific name dose(g)
WE  Angelicae Gingantis Radix 120
Xz Scrophulariae Radix 40
M- 74 Gadeniae Fructus 12
¥ E Magnoliae Flos 8
PR Fritillariae Cirrhosae Bulbus 4
SR Bupleuri Radix 4
Total amount 188

Table 2. Prescription of Chityosan-gamibang(CHG)

Herb Scientific name dose(g)
BiR Puerarige Radix 75

IR Scutellariae Radix 562

+tE Pinelliae Rhizoma 562

953 Citri Pericarpium 37

RS Poria 375
Fi3E Ephedrae Herba 3B

B Perillae Fructus 375

H1 Armenicae Amrum Semen 375

REK Mori Cortex 375
BT Peucedani Radix 375

Hig Fritillariae Cirrhosae Bulbus 375

il Platycodi Raddix 375

1 Auranti Fructus 375

HE Glycyrrhizae Radix 375

4B ' Zngiberis Rhizoma Recens 375

63.75

Total amount
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o] H7kg Dulbecco’'s Modified Eagle's
Medium (DME)® Medium 199( M199 )¢
Il & vigd) S welld 2004 7hstaL
R2TAM 2472 & wikgdozn HAbs
H A} (metabolic radiolabeling)® it}

epidermal

3 FE A

24NZE F diAE A BEXUL 42
¥ % widd (pretreatment sample, ©]3}
PTE 4A)& A8 FACh MIFAE
well?d 05me9) Dulbecco's Ca™', Mg"" free
PBS(Phosphate-Buffered Saline)& 7}tz
ARt 22g 23] BHEFGoeN WUNE
8 Mt F& AAR H, 4 FEDG F 12m0
o HF FEE T 5~120m9] AHEL Fst
+ PBS 200lE welluitt 7}t 32°ColA
30E3 Mgt 308 wjgo] B4 H ut
SHE A%, treatment sample(oldt T
sample)2 Felggnt. £79 ZE

sample&

& 94 gestel ¥4
3}57_ 50;0(’,-4 A= ol ©

SAE 716 BAE AA
@A}_%Aii)\ o

(-3
A(LDH activity assay)g $13} W= dojF
I Yo BAd FARES E3T 9471

A -70CHAA ¥E AR,
4) ¥ 9% 539
Hyaluronidase®] 23} ¥3|SA] &om, Se-
pharose CL-4B column®.Z%E exclude™
= 28R glycoconjugated FAILE A
9333, Kim 59 whid met $A 74
o gAg A

5) B ALY

ArAd=23H fid 3
ET—LE{ "Z‘

24 =Z(LDH activity as—

say)
AL Fo FAlL, of A wFA (24
well plate, 5 x 105 cells/well)oll, 10uCI/m¢
¢} [6-3H] glucosamine(39.2 Cl/mmol, New
England neuclear )& &3t @S
welld 200 7heta 32T 2443 &
ob wWiggstogH wWALE FA AR, Al
X7t ¢4489 3 spent mediume FA F
Atk wiAZo welld 05mLe] PBSE 713}
I At 228 23 SHEFOEN WFA
£ Z“\} 54 AAS H, 4 4 T F 12
me X FEE F 5~120i9 SEE F
#3le PBS 200uE wellnbth 7hsta 32°C
oA 30%7+ stk 0% kel ¢
g B2 M(T sample)E FAsIE FAR
BE sampleEe ¢4 REdld ERAXE 7]
B g AASI, 50ue] 4TAE
gris & é%—"é(LDH activity assay)°l
A48l LDH 84 £42 commercial kit
(Sigma, LD-L 10)& o] &-3tith

24

\N



BRE 3 auRisR Aol IS Y Bl ¥ JIMEES AFTO niXE FE 15

6) 4% 7|¢ FETo) A
AF 250g AEo AR
rat)Z oSBT o] &dteo] HA
ZA /& AAE HESY Tyrode §92
A, +9 AL 2A28A AAGNRD
o BE V2 WEgoe g HIHdY s dF
6708 I3 79T FE HES A
3z

42
g
Lo
of
o

4
> pa)
)
)
)
-

o

’

2

b4

ot} olgEA doAH EES Tyrode FUddo)
£013)E chamber(Magnus #A)9 &ldho]
A G isometric transducer] €

Z, physiograph& ©|&, % AEE &A%
At 713 B2 5g9 resting tensiong 7t
8L, 37C, Ah T3 el o 1A ot
158 7402 AHstdA ARG o]
Bo] W ZA¥ acetylcholine £ 10
< Fostdq i #5318 £33 04, A
okzoll ot 7]
olgEH) A
#70 Tyrode solution
50ml & 7} GE(4A) FE2A(FHE odd) 5
wAg o
acetylcholine €94 10'Me ¥dstod, 7+ o
g Fo37] A acetylcholine ©=%0io
A% FEas viugoRM AP ojgd
7 B3 positive control£E  atropine
sulfate 49 5x10 °M< AHg-8}

7) FAAY
EE 33 Z9E MeanztSEM.og @2t
g % 48 AP FHAE 2T 38X
o Wpez uehdt EANYE unpaired
Student’s t-test® 3tH o
o SAXdcZ Foiel ge

At

p<0.05¢ H$
RoeR #AS

1. BURGB(CYT)Ol LXfuHY HTSE M=
ERES FAZHo olxs 523

ot

< HF FEE 120p4/ PBS 2008
o Fof FholA FARHE 20% 7HF A

A A Fig. 1).

g150 L
;(2/100 ;7 71 *
iw 7

Concentrations (ul / PBS 200ul)
Fig. 1. Effect of CYT on mucin release
from cultured HTSE cells.

Confluent HTSE cells were metabolically
radiolabeled with3H- giucosamine for 24
his and chased for 30 min in the
presence of varying concentrations of
CYT extract and the amount of 3H-
mucins in the spent media was mea-
sured. Each bar represents a meant
S.E.M. from 4 culture wells.

« significantly different from control(p<

0.05).
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400 < Confluent HTSE cells were metabolically
B 350 > radiolabeled with 3H-glucosamine for 24
g 300 hrs and chased for 30 min in the pres-
R 250 ence of varying concentrations of CHG
§ 200 extract and the amount of 3H-mucins in
o 150 . .

00 the spent media was measured. Each
§ 50 bar represents a meantS.EM. from 4
0 . culture wells.
cont 40 80 120 = significantly different from control(p<
Concentrations (ul / PBS 200ul ) 0.05).

Fig. 2. Effect of CYT on LDH release

from cultured HTSE cells 4, ;B¥ENRR A (CHG)O] Y XAIEHQEF HTSE

Confluent HTSE cells were treated with MEZZHE{9| |DH £8j0)| ojx= o
. . —I'_-
varying concentrations of CYT extract

for 30 min and supernatants were col-
lected for LDH activity assay at the end ?‘éiﬁ(%’ﬁ(ﬂﬂ"}iﬁ e HE FEE 20u/PBS
of the treatment. Each bar represents a 200108 TN, AEEA x]:r

meantS.EM. from 4 cutture wells,
o ) ¢l | & T w7t F
« significantly different from control{p< < LDH ] EH o Hieked 29 713

0.05). 7FAFH HFig. 4).
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g S/ Reg YEygEY HF 25 %’ 100
B 2046/PBS 200409 $o] ¥Eoja FAR 9
0 L i
H1E 620% 7} (over the control) Z7FAZ cont 5 10 20
H(Fig. 3). Concentrations (ul / PBS 200ul )
Fig. 4. Effect of CHG on LDH release
__ 1000 from cultured HTSE cells
3 :
£ Je0l . ; Confluent HTSE cells were treated with
s 7 % varying concentrations of CHG extract
§ 500 / / for 30 min and supernatants were col-
8 . % / lected for LDH activity assay at the end
£ 250 7 / / of the treatment. Each bar represents a
é % / meantS.EM. from 4 culture wells.
4 7 G4

* significantly different from control{p<
0.05).

cont 5 10 20
Concentrations (ul / PBS 200ul )

Fig. 3. Effect of CHG on mucin release
from cultured HTSE cells
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Fig. 5. Effect of CYT on contractility of -

isolated tracheal smooth muscle ,
Isolated tracheal smooth muscle of rat
was prepared and effect of CYT extract
on acetyicholine-induced contraction was
measured as described in Materials and
Methods. (Ach ; acetyicholine, Atr ;
atropine sulfate)
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= Z3AHFig. 6).

_E—T]

§5°%7 //

Treatment

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

Isolated tracheal smooth muscle of rat
was prepared and effect of CHG extract
on acetylcholine-induced contraction was
measured as described in Materials and
Methods. (Ach ; acetylcholine, Atr ; at-
ropine sulfate)
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