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Studies on the Effects of Several Oriental Herbal Medicines
on mucin secretion from Primary Cultured Respiratory
Epithelial cells

Kim Jeong Sook, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Daejeon University

n release from cultured hamster tracheal surface epithelial (HTSE) cells.

HTSE cells were investigated.

mRNA, however, CYT significantly inhibit the expression levels of MUC 5AC mRNA.

Object : In the present study, the author tried to investigate whether six oriental medical prescr
iptions named gamisingitang (SGT), gamiijungtang (IJT), gamicheongpyetang (CPT), galluwange
hihyosan (CHS), chwiyeontang (CYT), sigyoungcheongpyetang (SCPT) significantly affect muci

Methode : Confluent HTSE cells were metabolically radiolabeled with *H-glucosamine for 24 hr
s and chased for 30 min in the presence of drugs aforementioned, respectively, to assess the eff
ect of each drug on ®*H-mucin release. Possible cytotoxicities of effective drugs were assessed b
y measuring lactate dehydrogenase(LDH) release. Additionally, total elution profiles of control sp
ent media and treatment sample (CPT, CHS, SCPT and CYT) through Sepharose CL-4B colum
n were analysed and effect of CPT, CHS and CYT on MUCS5AC mRNA expression in cultured

Results : (1) SGT and IJT did not affect mucin release without cytotoxicity; (2) CPT, SCPT an
d CHS significantly stimulated mucin release from cultured HTSE cells, with significant cytotox
icity ; (3) However, CYT slightly inhibited mucin release from cultured HTSE cells, with signifi
cant cytotoxicity ; (4) CPT, CHS, SCPT and CYT chiefly affected the 'mucin’ release and did
not affect significantly the release of the other releasable glycoproteins with less molecular weig
ht than mucin. This result suggests that the four herbal prescriptions specifically affect the rele
ase of mucin ; (5) CPT and CHS did not significantly affect the expression levels of MUC 5AC
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Conclusion : CYT can decrease the synthesis of mucin at gene level in cultured HTSE cells.
Key words : airway goblet cell, mucin, gamicheongpyetang (CPT), gulfwangchihyosan (CHS),
chwiyeontang (CYT), sigyoungcheongpyetang (SCPT)).
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MHEBRS S BE HBW dXuY S &I MoMEolMe A 28lo o[xs 8 1N

AgolN BEHE KK AY 2 Aohe
23 B2 RWsrIfee, dAw¢ d2H
J1BEY FIAE2RE] FA gHlo] X

£ %3 S0 o YAS FA Buld] o
@ 2gol BolHAA, Rale Tuje ohig

AT JFE £ 7154l YdEA, 2gn
2 BAE P 9

8-10 %9 ¢4 Golden Syrian F2EHE A
JEE AE ASGANA FFEE T ALE3)
Ak

2) <A

Aol AMEE S IKEREGS GDY,
ISREECRIB(JT), DREIR(GC PD)P, B
¥aRE B (CHS)™, e/ (SCPT)® ¢ 1
PECYD' Y02 A8 ALEd FA S
& dAdEE F& dWHddN FHE A
& AMEo AMgEHen 139 A¥ue
£38 247 g3 2 (Table 1, 2, 3, 4, 5,
6).

3) Ng Az
2 & A BP0 600~800mL) Fole
1. =2 23} ZH%5E 7tea 10TE 7128 Al
A 3AZ Fob A'ste], 80mie] BAE A
D 2A¥sE ST Z gas A2 Axg wudt T o9
Al Z1REA FAHAETE 97 3, T FA hood WA 0.22m filterE o] &, 7t
Table 1. Prescription of Gamisingitana(GSGT)
=358 4] gL 2R={04)

Pt Rehmannige Radix Preparat 80

g Dioscoreae Rhizoma 6.0

Wiz Comni Fructus 6.0

(=179 Hoelen 40

Ytz Moutan Cortex 40

LIRS Liriopis Tuber 40

BE & Citri Pericarpium 2.0

A 8 Fritillariae Cirrhosae Bulbus 20

o Armeniacae Arrarum 2.0

AT Schizandrae Fructus 2.0

B B Alismatis Rhizoma 20

ke Juglandis Semen 2.0

4+ B Zingiberis Rhizoma Recens 12.0

XK B Jujubae Fructus 80

7 B ' 64.0
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Table 2. Prescription of Gamiiiungtang(lJT)

R A i)
£ Lonicerae Flos 80
% B Scrophulariae Radix 80
A& Hoelen 6.0
17 S Torilis Fructus 60
A B Ginseng Radix 40
T Aconiti Tuber 40
% B Zingiberis Rhizoma 40
AT =3 Ciniamomi. Cortex 20
H B Glycyrrhizae Radix 20
f B 40

¢ oste dEglel A F, 4T WA
Tofl B#E3Eh

Table 3. Prescription of Gamicheongpye-tang(CPT)

REREEY FE®L A
% M Bupleuri Radix 6.0
4 B Pinelliage Rhizoma 28
®H ¥ Scutellariae Radix 28
Ric¥ Trichosanthis Radix 28
H K Citri Reticulatae Viride Pericarpium 28
HERE Hoelen 2.8
H Armeniacae Arrarum 2.8
RAEK . Mori Cortex 28
n % Chidii Rhizoma 28
A Aurantii Fructus 20
B OB Platycodi Radix 20
H H Glycyrrhizae Radix 20
£ B Zingiberis Rhizoma Recens 120
x & Jujubae Fructus 80
L 544
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Table 4. Prescription of Chihvosangamibang(CHG)

WY = &g
E R Puerariae Radix 80
H F Scutellariae Radix 6.0
¢ E Corni Fructus 6.0
BR & Citri Pericarpium 40
RS Hoelen 40
M Ephedrae Herba 40
" % Perillae Fructus 40
£ Armenicae Amrum Semen 40
REKE Mori Cortex 40
A & Peucedari Radix 40
R &8 Fritillariae Cirrhosae Bulbus 40
B E Platycodi Raddix 40
B Auranti Fructus 40
H ® Glycyrrhizae Radix 40
£ B Zingiberis Rhizoma Recens 40
=B 630

Table 5. Prescription of Sigyoungcheongpyetang(SCPT)

BEREY gL, A&
% Bupleuri Radix 6.0
¢ B Pinelliae Rhizoma 40
# F Scutellariae Kadix 40
K Citri Reticulatae Viride Pericarpium 40
HRE Hoelen 40
T = Armeniacae Arrarum 40
o Aurantii Fructus 40
B E Platycodi Radix 40
FHRE Mori Cortex 40
BT F Sinapis Semen 20
H B Glycyrrhizae Radix 2.0
£ B Zingiberis Rhizoma Recens 120
x B Jujubae Fructus 80
U 620
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Table 6. Prescription of Chwiyeontana(CYT)

WEEEY £8% &)
¥ B Angelicae Gingantis Radix 1000
X Scrophulariae Radix 400
LR g Gadenige Fructus 120
¥ KB Magnoliae Flos 80
A & Fritillariae Cirrhosae Bulbus 40
¥ B Bupleuri Radix 40
. 1680
4) Ak Regenmed(Seoul, Korea)oll 4|, sodium acetate

Pronase(Type XIV), insulin, transferrin,
epidermal growth factor, hydrocortisone,
baicalein, coumarin, berberine, uridine, sodi-
um selenite, testicular hyaluronidase (Type
VI-S), LDH assay kit(LD-L 10), retinoic
acid, gentamicin, sodium dodecy! suifate,
sepharose CL-4B, ethidium bromide, col-
lagenase type IV 52 SigmarHSt. Louis,

o, US.A)A, penicillin-G, streptomycin,
Joklik—modiﬁed Minimal Essential Medium
(S-MEM), = Dulbecco’s Modified Eagle's
Medium(DME), fetal bovine serum(FBS),
Medium 199(M199), Klenow fragment of
DNA polymerase, TRIzol reagent® GIBCO-
" BRLAKGrand Island, New York, US.A)lA,
RNazol BE BIOTECKAMA, PCR mini
contruction kit ClontechA}ell A, acrylamide,
Bio-RadolA], oligo-dT,
dNTP, Taq Polymerase, molony murine
leukemia virus reverse transcriptase (M-
MLV RT)S¢& PromegartllAl [6-°H] glu-
cosamine(39.2  Ci/mmol)<
NuclearAHU.S.A.)ol A,

bis-acrylamide™

New  England
type I collagene

=3} 7]} GukA| =L reagent grade ©1/39
< Fdste] AHgEg o, Ade Agd

)\ E
=) 17,18)
2o gole 27 FF4E AEAHAY.

[

Y
1) 24 713%A A9Axe #3 %

d2ee /FAEE FHAE F2 9 vl
Hed AP Kim 5, Wu &, Lee &
o) whytlT® o Ngsiginh TS 1~3Y
7+ " FolE 37T incubatordlA 32T

incubator® $AA WA wFA wAHE,
ek /A & A 1, 3,5 7¢ 4 A st
At

2) 79 dAR BAbs A
(radiolabeling)

Kim 5, Lee 59 wy*"*Pg g, ol ¢
Jgged, MIAE 9 R, A
QA Z (24 well plate, 5x10° cells/well)ol, 10u
Ci/me) [6-*H] glucosamine (39.2Ci/ mmol,

New England neuclear)g ¥#3tc g
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dl(insulin (5ug/mf), transferrin  (Spg/mb),
epidermal growth factor (125ng/m¢), hy-
drocortisone (0.1uM), sodium selenite (0.01n
M), fetal bovine serum (5%, V/V)(olst
FBS), retinoic acid (0.1uM), penicilin G
(100 U/me), streptomycin (100ug/mt), genta-
micin (50 xg/me)°] H7tE Dulbecco’s Mo-
dified Eagle's Medium (DME)¥ Medium
19M199)9] 111 EF #igd)S welld 200
w4 7R R2TCAA 24N Bt wgge
M WAlE EA (metabolic radiolabeling)®]
et

3) %8 A3

UNZY T dAE WARs BAZF ¢F
¥ F oYY (pretreatment sample, ©]3} PT
2 4)E A8 FAUL MFAXA wellF
05m¢9] Dulbecco’s Ca++, Mg++ free PBS
(Phosphate-Buffered Saline)& 7}8t3 A% s}

£ zag 28 wEgoeH WPATe A

FTE AAR A, 74 B4 JF FEE 5~
150mE 75t PBS 200me, 38 st
%%x° baicalein, berberine, coumarin,
uridineS ¥5= PBS 200m S 22 wellvt
o 7bstm 32TolA 3087 widkatgdth 302
9 wjgo] B¢ H wrgAe A8, trea-
tment sample (°13} T sample)2 A9 3t4ith
TAEY BE sampleEL YR F§A
E 7le} ZAE AARD, 50mee] AsAe H
A g5ags 842 AH(LDH activity assay)
< 93 w2 dolFm uUrxe B FA
¥FE 2A4Y g7Ax] -0TAA WE A
QUi

4) FA ¥F 549

Hyaluronidase] <J3} £3si5=

Sepharose CL-4B column2. 25§ exclude¥
= nE8AF glycoconjugateE FALE A
&AL, Lee 59 Wi ula} Wby
A9 &S FAAT

5) wigMxe AxAzHEg HHd A
g4:4 84 84 SFH(LDH activity
assay)

HEAE F9 FAL, o AT siFAEA4
well plate, 5x10° cells/welDol, 10nCi/me9}
[6-*H] glucosamine (39.2 Ci/mmol, New
England neuclear)$ #f3te SHuiFdeS
wellZ 200me¥ 718ta 32T oA 24X &<t
oA BAls EX3HI, FAE EA
7t $429 % spent medium A FUch
A X welld 05mee] PBSE 7Hetil Al
Hale IS 23 HERFoEHN WA RZY
A} 5E AAS A, 4 BAY JF FEE
5~120m¢2 -%3t= PBS 200md, 2 ug
3k X9 baicalein, berberine, coumarin,
wridine S 3k PBS 200088 242 wellw}
o} 7beta 32TColA 3027 wigatdch 308
o djge] B¢ ¥ T sampled FAIFA
FAY BE sampleE2 YAEZsIY 274
¥ 7et ZALE AAST, 50mee] FsdE &
A gEiags FXHEAHQDH activity assay)
of Alg3tt. LDH 4 £4L commercial
kit (Sigma, LD-L 10)& o] &3t ™,

6) 4 WA Fo WF AFFHA(drug-
treated sample)®] sepharose CL-
4B columng FF AA $EIE ¥
A

AN E Fo FAL, 53 WGAEA4

well plate, 5x10° cells/well)oll, 10nCi/me<}
[6-*H] glucosamine (392 Ci/mmol, New
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England Nuclear )& 43l gavjoade
welld 200me8) 7182 32°C oA 4N S
Wdtoen wals EXSQL, A X
7t 9Z2¥ ¥ spent mediume A3 wz
2@ T vUAIRe] welld 05mee
PBSE 718t A¥sle 228 23] wiEgo
2N WGAZY A} 5 AAT F Z 2
o HF F&F 5~120mE #¥&3= PBS
00meE wellleh 7hetm 32TAN 308
vjFatet. 3059 wlFo] B¢ H T sample
2 FASYY. £AY ZE sampleE S 94
283le RHAX JE BAE AAsm, o
o T sample 10x50cm #23¢ Se-
pharose CL-4B column®| #-&3tgt} & &
go] 232 0BME FYL FAlo| 425
void volume®®t o} included volume
total bed volumeo| €&€ 471x 28L& ¢
At Z+ BYo] scintillation cocktail$
A7M¢ § LSCE olg, wAaEe 2339
. q/];,e sample® Zt &9 A7} FA 2
ant 2xgel e, EXH ojeie] whgh
e AA L3¢ vAe dFL v|ws)
ﬁq_il?,l&).

7) HTSE AX Jo EAs:=
RNA<} #3

3029 Fo 7|3t FUA FAlY Buld g
2 FE 4 BAZL 4N F9 713 B9,
HTSE AE o] &Aqs= FA F3x9
MUC 5AC mRNAS9] 24 AX(FF)9 v
T 9%e BFEs] 98, WA total RNA
& #8322 GIBCO BRLAMY TRIzol rea-
gent (total RNA isolation reagent)& o]-&3
- A% F, viYE" HTSE A2 huskEiGE,
BHBHY, BWHBS 3% F28 7oz
24zt 20me, 20me, 120mE FH3te gAY

total

4 200meE wellvjt} 7hatin, 32°C el A 24413t
¢ iR g, ¥ZE PBSE 23 Al
3tth. Matrixg! collageng #35t7] 93tq
SAgde =9 0.2% collagenase type IV
€ Z welld 400me¥ 7Fsti, 37°C wig7]ef
A 2AZF B wAIAY ¥ F A4E
HA 2E D HEEY ETHES 15m &F
9 microtubed] &4 YAEHUFOEZHN AX
Eqk 2385k o]oA, total RNA isolation
reagents ©o|£3 MEE lysisAl7lx, Hay
A& 443 28 U7 8 F2edAM 5R
v B3y 58 $ A, microtubeo]
chlorofromZ #H7}, 15%37F vortexing3dlx 4+
o] 2~3E #HXF F 4T, 12,000rpm
(Hanil centrifuge, MICRO 17 R)ol|A 20%-7t
ARzt d& FFHE A microtube]
SR AFdd %9 isopropanols 7}
o] & T F ALoA 1087 ¥X s
Al 4T, 12000rpmel A 1583 f4E)s
e RNA HAES dAuth. o FHEd
diethylpyrocarbonate(DE PC)7} &#¥ 80%
ethanol& 718t 4T, 7500 rpmeliA 583t
Aoz AFsgt. +£AE RNA
AAEE d7] FAA 1E2AZ F, RNase-
free water® R-A17]3, spectrophotometer
(Beckman, DU-660)& AM8-3td 260 nm =t
AollA FFEE ZATLEN RNAY FEE
dolfo] Aol AME3IAT (1.0Ax=single
strand RNA 40 ug/me)®.

==

8) PCR (Polymerase Chain Reaction)
< 1% primer AZ
PCRYl AM8-€ primere AxH"(F)o FE,
A sttt MUC 5ACY #34 g4 A8l
A123  sense primerd g7IMEe  5-
CACCGGCCTCACCCGACGCCCACC-3,
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£ mmiomne

antisense primer® Hr7IN¥EL 5-GATGG
GGCCGGCCTCCCGGAGAGC-3'90]d, o]
primerdl 93 ¥HE PCR 4Hg9 =vE
440 bpRAT. B-actin AR FAHE A8l A
@ sense primer® @7IMEL 5 -TGG
AGAAGAGCTATGAGCTGCCTG-3 " o}z,
antisense primere 5 -GTGCCACCAGA
CAGCACTGTGTTG-3 ' o|8 o] primer7t
E¥xHo= 3+ DNA Z7lE 290bpth

9) RNA9 9AAL vhg 2 Fas
-3 (RT-PCR)

FAY total RNAE o]&, 9AAL ubg
(reverse transcription; RT)2.2 cDNAZ %t
olg F¥EL A urZ(polymerase
chain reaction; PCR)2.& ZZAZtH & 7
o] 274 AoiR total RNA 5ugg 75C
oA 5&3t 72§ EM denaturationA] 7] 1,
olF €& B2t BWIAT ¥ 4um9 5RT
buffer (250 mM Tris-HCI/pH 83, 375 mM
KCl, 15 mM MgCl;, 50mM Dithiothreitol),
25p¢) 10 mM dNTP, 149 oligo-dTis
(25 pmol), 109 FAAL T4 24 (M-MLV
RT; 200 U/e)& R7tstn F wkgolo] 20
M7t HEE golg 23 FRSFE MY £ 3
7CAA 1A1ZF ¥H3A1A cDNAE At o
%|F cDNA AHEL 94CoA 527 71g3sted
JHA EAE EEHIAY
YT MUC 5AC #4xto A3 3%
& AN (PCR)E, A7t FAA}L whgolA
YL DNA AZ 5ueell, 4ute] 10xPCR
buffer (100 mM Tris/pH 80, 30 mM MgCly,
25mg/mt BSA), 4u£9] 25 mM dNTP, 14
9 MUC 5ACel ¥ sense, antisense
primer (10 pmol/ut), 1449 Taq DNA poly-
merase (02 U/ul)E #A7bstel & whgalo)

2

4

=
s,

07t HEE gole 24 FHFE I ¥
AR FEuSS $ste, PCR (PCR
thermal cycler; Takara MP-300, Japan)<
303 AA8lde™, denaturation® 94T oA
1%, annealing& 60ClA 1%, extension

T2CAM 283 247 Agaiint

10) A7lFdE g FHEA AHS
AE9 2l

RNA9 97A} 9hg 2 FFEL A4S
o2 FZd DNA AEES AV|YFo2 &
Zgo A MUC 5AC mRNA ¢d AZ(F
)Y ¥wES #Fsdh F, 59 PCR A
2(2010)2 10xgel loading buffer(0.25%
brompheno!l blue, 0.25% xylene cyanol FF,
50% glycero)st & EFF ¥, Trns-
acetate-EDTA buffer(40 mM Tris-acetate,
1 mM EDTA)& 2 lpg/me] ethidium
bromide’} E¥E 1.2% agarose gelolA
7198849k Gel AdA  olsd  Z7e
DNA band® A9 FA]  (ultraviolet
transilluminator)& ©|&3ste FFsta, AR

Zgshin

¥

11) AA

RE £ ZA3e MeantSEM.LZ #ild
5, 42 ALY FHAE HxE 5
BEgz  Jetld FAAMIE  unpaired
Student’s t-test2 328, p<0.05%! 5ol
FAHCE foAo] e Aoz AAAL
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.2 84

1. LRI HTSE MEZHEo 84l
Bulol olxE g

1) meRE R

MSRFRB(GSGTL AF 325 0~
1504£/200p PBS Atoje] Fof Fxelr FAl
ol f4o] vetA &th(Fig.l).

2) hnskEhE
MBRERBODE 4F 222 2040 ~150
/2004 PBS Alole] Fo] BxolH RAY

i

gl feldol vehA kth(Fig.2).

3) ek iE I

MERFERE (CPD)E  FAENE . F7HA 7
Aoz Ygned, 4% 8 10m0~40
ul/200pt PBSS Fo] FEAqM {FAETHo
2 FARHE 600-900% 7l over the
control) F7FA17 tHFig.3).

4) BIEEER

BEHEBMKCHS)S FARHE F7HAY)
€ Ao Jeyed, HE FEE 54~
w0/200p8 PBSS Fo FEoA &Ro]E3 o
2 RAEHE 120~600% 7} over the
control) F7HAZAHFig.4).

%100-2%
el

Fig. 1. Effect of GSGT on mucin release from cultured HTSE

cells.

Confluent HTSE cells were metabolically radiolabeled with
*H-glucosamine for 24 hrs and chased for 30 min in the
presence of varying concentrations of SGT extract and the
amount of H-mucins “in the spent media was measured. Each
bar represents a MeanxS.E.M. from 4 culture wells.
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5100- 7 //T %//%
Ml

Concentrations ((&/ 2004LPBS)

Fig. 2. Effect of IUT on mucin release from cultured HTSE cells.
Confluent HTSE cells were metabolically radiolabeled with °H-
glucosamine for 24 hrs and chased for 30 min in the presence of
varying concentrations of 1JT extract and the amount of *H-mucins in
the spent media was measured. Each bar represents a MeantS.EM.
from 4 culture wells.

1500 —

5 CPT .
€ 1200 |

o *

& 900 | * 5

m 1

@ /
o 600}

o /

§ 300 |

= Ll = % A 77

cont 10 20 40
Concentrations (/287 200/lPBS)

Fig. 3. Effect of CPT on mucin release from cuitured HTSE cells.
Confluent HTSE cells were metabolically radiolabeled with °H-
glucosamine for 24 hrs and chased for 30 min in the presence of
varying concentrations of CHS extract and the amount of 3H-mucins in
the spent media-was measured. Each bar represents a MeantS.E.M.
from 4 culture wells.

= significantly different from control(p<0.05).
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1000

CHS
800 |

600 |

400 [ *
1
200 | /
cont 5 10 20
Concentrations (22/ 200u2PBS)

Mucin release (% contral)

my--
NN\

Fig. 4. Effect of CHS on mucin release from cultured HTSE cells.

Confluent HTSE cells were metabolically radiolabeled with *H-
glucosamine for 24 hrs and chased for 30 min in the presence of
varying concentrations of CHS extract and the amount of ’H-
mucins in the spent media was measured. Each bar represents a
MeantS.EM. from 4 culture wells.

- significantly different from control(p<0.05).

5 XEHHE 1/200p PBSO Fo FolA LFoEZFO
KEHEHBGCPDE FAEHE Z71A47] 2 FARHE 250~300% 7td(over the
v Ao JYeiged, % $38 10~40 control) F7HAZTHFig5).

N

:—gjzz SCPT X % ’f‘[
5300 | / /y
A B
_3_2’200 % / /
=l

Concentrations (18 200:8PBS)

Fig. 5. Effect of SCPT on mucin release from cultured HTSE cells.
Confluent HTSE cells were metabolically radiolabeled with *H-
glucosamine for 24 hrs and chased for 30 min in the presence of
varying concentrations of SCPT extract and the amount of *H-
mucins in the spent- media was measured. Each bar represents a
MeanzS EM. from 4 culture wells.

*. significantly different from control(p<0.05).
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6) BB o ,

RMBCYTS FARHE njoksA o4
e ALE Jeided, 3F 58 120
/200pt PBSY Fo FToi, FALHE
20% 7} (under the control) AAAAT
(Fig.6).

2. Yxufd HISE ME=SE{e] LDH
gulol ojxls IE

1) InekiEHh %

WREMBS A% FE2F 20~4000/20014
PBSY FoFEeAM, AEEAH IF AEQ
LDH #4E 60-80% 7} over the control)
7N A (Fig.7)

2) BEEHH

BHERHELE AT FSE  200/200p0
PBSY %o wEAAA, AESAY & A%
LDH #H| & 150% 7} (over the control) %
7HA A oH(Fig 8).

3) B HB

EFFEHES AT 525 10u0~40p4/200
@b PBSY T4 FxolA, AEEAY & AR
Q1 LDH ¥H|Z 100~150% 7t%(over the
control) F7HIZ HFig9).

e:; 100 7 / % E

Ml

i1
:)c;:centrations (uff 200.0PBS)

Fig. 6. Effect of CYT on mucin release from cultured HTSE cells.

Confluent HTSE cells were metabolically radiolabeled with M-
glucosamine for 24 hrs and chased for 30 min in the presence of
varying concentrations of CYT extract and the amount of *H-mucins in
the spent media was measured. Each bar represents a Mean+S.EM.

from 4 culture wels.

= significantly different from control(p<0.05).
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Fig. 7. Effect of CPT on LDH release from cultured HTSE cells.
Confluent HTSE cells were treated with varying concentrations of
CPT 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.

*: significantly different from control(p<0.05).

350
300 *
250
200
150
100

(4]
o

LDH release (% control)

o

cont 5 10 20
Concentrations (pu¢/ 200u¢PBS)

Fig. 8. Effect of CHS on LDH release from cultured HTSE cells.
Confluent HTSE cells were treated with varying concentrations of CHS
extract for 30 min and supernatants were coliected for LDH activity
assay at the end of the treatment. Each bar represents a Meant
S.EM. from 4 culture wells.

« significantly different from control(p<0.05).
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Fig. 9. Effect of SCPT on LDH release from cultured HTSE cells.
Confluent HTSE cells were treated with varying concentrations of
SCPT extract for 30 min and supernatants were collected for LDH
aclivily assay at the end of the treatment. Each bar represents a

MeantS.EM. from 4 culture wells.
~ significantly different from control(p<0.05).

4) BPEB LDH &8lE 170~220% 7} (over the con-
BB %5 F28 80 ~120p8/200p  trol) Z7HN 3 H(Fig.10).
PBSY Fo FTolM, AEZAY 3 = EQ
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LDH release (% control)

0
cont 40 80 120

Concentrations (ug/ 200uLPBS)

Fig.10. Effect of CYT on LDH release from cultured HTSE cells.
Confluent MTSE cells were treated with varying concentrations of CYT
extract for 30 min and supematants were collected for LDH activity
assay at the end of the treatment. Each bar represents a Mean
+S.EM. from 4 culture wells.

= significantly different from control(p<0.05).
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3. sepharose CL-4B column& S M
H BE Y4 &4

1) ok

InskEht#E (CPT) 2040/20048 PBS A
A, CPTE F2 FAI8 418 F7AA7|9,
Rt 23] e oele Yoz
oo fo4 9 9Be BN g

Ao Yetwtt (Fig.ll).

2) BREEHK
B #HEH(CHS) 1040/200p¢ PBS A#

Al, CHS® F2 JAl9 Bulg Z/N7IH,

RARG 4] e oetel Fuwdsel
Bolols R4 Ut 99 PAAN ¥
A2 UehgrhFig.12)

3) SRR

SRV I3 (SCPT) 2044/2004¢ PBS A2
A, SCPT 9A 2 Fale Bulojet Jag
Zo, BALY BAge] e detel weiu
Ase BuldE fo4 A= FPe THAR

e Aog JEdT (Fig13).

4) T

BB (CYT) 12010/200p¢ PBS Al A
CYTE 2 Rale] 248 gAY, 7
By BAge] AE oE gunase ¥
dE fo4 Qe e BEAA B e

2 Jebstthi(Fig.14).
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Fig. 11. Effect of CPT on total elution profie of treatment sample
through Sepharose CL-4B column.

Confluent HTSE cells were metabolically radiolabeled with M-

glucosamine for 24 hrs and chased for 30 min in the presence of

CPT 20p£/20018 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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Fg. 12. Effect of CHS on total elution profile of treatment sample
through Sepharose CL-4B column.

Confluent HTSE cells were metabolically radiolabeled with -

glucosamine for 24 hrs and chased for 30 min in the presence of

CHS 10.£/2001£ 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.

Glycoprotein release (cpm)
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Fraction

Fig. 13, Effect ot SCPT on total elution profile of treatment sample
through Sepharose CL-4B column.

Confluent HTSE cells were metabolically radiolabeled with °H-

olucosamine for 24 hrs and chased for 30 min in the presence of

SCPT 20£/20012 PBS and total elution profies of control spent

media and treatment sample through Sepharose ClL-4B column were

analysed, as described in Materials and Methods.
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Fig. 14. Effect of CYT on total elution profie of treatment sample

through Sepharose CL-4B column.
Confluent HTSE cells were metabolically radiolabeled with -
glucosamine for 24 hrs and chased for 30 min in the presence of
CYT 120p£/20042 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.

4. MUC 5AC mRNA g#oal
CPT, CHS, CYTe| 9%

alx{=

RT-PCR A% A, 0% 5o A FA
BH|2 270071 Aoz U Ik
2 BERAMY FATINE UT S
MUC5AC mRNA 2d $F& gz s
of §94 & o7t A Ao by,
Y 083 T A FA Eu)E 6o
tnt dAATE Rog Uehd RmKE =

T E 24X ekl MUCSAC mRNA %
d &0 2o Hate FosA grse
Aoz Uedd & mekmng 2 E%W
Regol] og FA Bu) Zylxrge 2w @4
AAe] Bg Al A4 ssyo] wom,
BREB A FA 2uls) gAE wr)zge
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<— MUCS5AC (440 bp)

«— B-actin (280 bp)

M: 1kb marker. 1: Control, 2: JIOI X HIE, 3: FQE, 4: 2SN

Fig. 15. Effects of CPT, CYT and CHS on MUCSAC mRNA expression in cultured HTSE

cells.

HTSE cells were incubated with the indicated concentration of each agent for 24 hrs. Total
RNA was isolated and MUC 5AC mRNA levels were analyzed by RT-PCR. The PCR
products were separated on 12% agarose gel and stained with ethidium bromide, as

described in Materials and Methods.
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