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Effect of Jawan-Chihyosan and Gwaru-Jisiltang on Secretion of Mucin
by the First Cultivated Goblet Cells of Rodent’s Airway

Jung Joon Park, Yoon Sik Kim, In Chan Seol*

Department of Cardiovascular & Neurologic Disease, College of Oriental Medicine, Daejeon University

In the present study, the author tried to investigate whether four oriental medical prescriptions named ,
jawan-chihyosan (CHS), gwaru-jisiltang (GJT), and several single compounds, kaempferol, coumarin, betaine and
ursolic acid significantly affect mucin release from cultured hamster tracheal surface epithelial (HTSE) cells. Confluent
HTSE cells were metabolically radiolabeled with 3H-glucosamine for 24 hrs and chased for 30 min in the presence
of CHS, GJT, kaempferol, coumarin, betaine and ursolic acid, respectively, to assess the effect of each agent on
3H-mucin release. Possible cytotoxicities of each agent were assessed by measuring lactate dehydrogenase(LDH)
release. Additionally, total elution profiles of control spent media and treatment sample (CHS and GJT) through
Sepharose CL-4B column were analysed and effect of CHS and GJT on MUC5AC mRNA expression in cultured HTSE
cells were investigated. The results were as follows : (1) CHS and GJT significantly stimulated mucin release from
cultured HTSE cells, with significant cytotoxicity ; (2) CHS and GJT chiefly stimulated the 'mucin’ release and did not
affect significantly the release of the other releasable glycoproteins with less molecular weight than mucin. This result
suggests that the three herbal prescriptions specifically stimulate the release of mucin ; (3) CHS and GJT significantly
increased the expression levels of MUC SAC mRNA. This result suggests that the three herbal prescriptions can affect
the synthesis of mucin at gene level in cultured HTSE cells ; (4) Kaempferol and coumarin did not affect mucin
release, however, betaine and ursolic acid stimulated mucin release. All the agents did not show significant cytotoxicity.
We suggest that the effects of CHS and GJT, betaine and ursolic acid should be further investigated and it is of great
value to find, from oriental medical prescriptions, novel agents which have the effective expectorant or mucoregulative
effect on mucin secretion from airway goblet cells.
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Table 1. Prescription of Jawanchihyo-san(CHS)
B = £ B F A2
% 5 Asteris Radix 100
BER Stemona Racix 6.0
-] Pinelliae Rhizoma 6.0
BRE Porfa Cocos 6.0
5 - Armenicae Amarum Semen 6.0
Ey=F Mori Cortex 49
& & Citri Pericarpium 40
E 1® Platycodi Radix 40
U Peucedani Radix 40
B OE Perillae Folium 40
= Glyeyrrhizae Hadlx 20
Total amount 56.0
Table 2. Prescription of Gwarujisil-tang(GJT)
% = £ B Z A=)
REC Tricosanthis Frucius 80
n R Aurantii Immaturus Fructus 80
& 1% Platycodi Radix 80
RRE Poria Cocos 80
8 8 Fritiltariae Cirrhosae Bulbus 80
B R Citri Pericarpium 80
" Scuteliariae Radix 80
® F Gardeniae Fructus 80
g R Angelicas Gigantis Radix 50
BBis Amomi Fructus 40
X F Aucklandiae Radix 40
g 8 Glyeyrthizae Radix 20
Total amount 780
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1. CHS7} LAWY HTSE M E£Z22E|Q] FAlRd|ol v g

CHS= SUOEHOT BAIRHIE S04 QU S7KIBS
o, % FEE 2-20(ut/PBS 20040)2) T BN, RN
= 100~840% 712 Z7HA)7ATHFig. 1).

2. CHS7} ¢Xpi @k HTSE M| Z£Z2HE1Q] LDH Ehlof nlxleE g8

CHS= 10~20(/PBS 200u0)9) Fo] mEoli AZEZHY]
St el LDH 2ol {o4 e gl UERGSH, 201
/PBS 20000l A= iR+l HIgl LDHERIE 207 S711%
CH(Fig. 2).
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Fig. 1. Effect of CHS on Fig. 2. Effect of CHS on LDH
mucin release from cultured release from cultured HTSE
HTSE cells. = significantly different cells. * significantly different from
from control{p<0.05). control(p<0.05).
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GJT £&% 80u4/PBS 20049 £ F5ofl4l, LDHEH]o]
FIEUE FEFe UERICH, tiETo] dlo] sui7i S7H4]
7iCHFig. 4).

w
3
@
8

0
T 300 2 s00
5 g
3 250 8 400
R 200 ]
8 o 300
g 150 §
£ 100 B 200
§ T,
g % g 100

0 0

cont cont 20 40 80

Concentrations (ul /200ut PBS) Concentrations (ul / 200ul PBS)

Fig. 3. Effect of GJT on Fig. 4. Effect of GJT on LDH
mucin release from cultured release from cultured HTSE
HTSE cells. * significantly different cells. * significantly different  from
from control(p¢0.05). control(p<0.05).
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Fig. 5. Effect of CHS on total Fig. 6. Effect of GJT on total
elution profile of treatment elution profile of treatment
sample through Sepharose sample through  Sepharose
CL-4B column. CL-4B column.

7. MUC 5AC mRNA & sFol| n]x= CHS, GITS g2
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Kaempferol 2l coumarir 10pm ~ 1,000m 5o 55 H¢
oAl 4l 2dlol FAMAE FEks L}E]'LHX] LUTCHFIG. 7,

Fig. 9). __/_E‘]L} Betaine & ursolic acidE= EY3 £o] =5 HY

oA BUAEH O T FAREIE QIMUA E7NFI= AOE

LIERGCHFig. 11, Fig. 13).

9. Zt 9AE FAEHs tho|oke 9] EY MBS0 Yk}

w9k HTSE M ZZEEQ] LDH Eilol| n]x]e gt
Kaempferol, coumarin, betaine 2! ursolic acid= &38| & &

o =5 HOoA] MEEAQ] 3 X EOI LDH Enjol] S94%)

o G2 VEMA ZUckFig. 8, Fig. 10, Fig. 12, Fig. 14).
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on mucin release  from

cultured HTSE cells. *

significantly different from control(p<0.05).
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