sodrgelatelXl M 203 12

eRB AL R ks ol

Korean J. Oriental Physiology & Pathology 20(1):156~ 162, 2006

]Cx-l

i 2 Ay es

DEEY A= 9%

sttt . 2
DETISHT Sto)Thfst 4olBst T

Effects of Gamisingi-tang and Gamicheongpye-tang
on Airway Mucus Secretion

Dal Soo Han*, Yun Hee Kim, Tak Lim Kang'

Department of Pediatrics, College of Oriental Medicine, Daejeon University,
1: Department of Pharmacology, Collage of Oriental Medicine, Daejeon University

In the present study, the author intended to investigate whether two oriental medical prescriptions named GSGT
and GCPT 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 presen+ce
of GSGT or GCPT 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 GSGT and GCPT on contractility of
isolated tracheal smooth muscle were investigated. (1) GSGT did not affect mucin release without cytotoxicity ; (2)

GCPT significantly stimulated mucin release from cultured HTSE cells, with significant cytotoxicity ;

(8) GSGT and

GCPT did not affect contractility of isolated tracheal smooth muscle. We suggest that the effects of GCPT and its
components should be further investigated and it is of great value to find, from oriental medical prescriptions, novel
agents which have potent expectorant effects on mucin secretion from airway goblet cells.
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1. B
1) AsEs

Uxhiler 7 TEH B HES A7] Y5, 810 FHI| 24
Golden Syrian YAEIE UBSE HE ASUA M U
= 218319
2) oA

Lo AMBEH OBl MBRERBGSCTY T MUkSHE
(GCPTY) 08 thathshn e ShpElold 78 Ag B4
3ol AlBBIion Hehngn 189 gEe 217 tew 2o
(Table 1, 2).

Table 1. Prescription of Gamisingi-tang(GSGT)

Bt Ey M)
R Rehmanniae Radix Preparat 80
% Dioscoreae Rhizoma 60
gk Comi Fructus 60
g% Poria 40
WK Moutan Coriex 40
EIRES Liriopis Tuber 49
[ Citri Pericarpium 20
8 Fritilariae Cirthosae Bulbus 20
s = Armeniacae Arrarum 20
AT Schizandrae Fructus 20
Z B Alismatis Rhizoma 20
EABkA Juglandis Semen 20
5 B Zingiberis Rhizoma Recens 120
X B Jyjubae Fructus 80
B 8 640
3) AIEAIE
MR RED MIESHES 2 UA & 8 2ol 600~
800mee] ©ol2 2%t S/SFE VIS 100C 2 7128 EfolA
3217 B9 H-GHA, 80m Y] Hag AT 2t B g 4

, S B8 5T oA 0.22m filterE o)

[} (=4
8, 7t} o std BH&71ol Aaet ¥ 4T dEad 2
sICt.
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Table 2. Prescription of Gamicheongpye-tang(GCPT)

B s 3o B
L Bupleuri Radix 60
E ] Pingliae Rhizoma 28
% 5 Scutellariae Radix 28
KiEH Trichosanthis Radix 28
s K Cilri Reticulatae Viride Pericarpium 28
wEE Poria 28
F 1 Armeniacae Arrarum 28
HHK Mori Cortex 28
= Cnidii Rhizoma 28
LI Aurantii Fructus 20
& 1F Platycodi Radix 20
H = Ghveyrrhizae Radix 20
£ B Zingiberis Rhizoma Recens 120
x E Jyfubae Frucius 80
B8 544

4) Ajer

Pronase(Type X1V), insulin, transferrin, epidermal growth

factor, sodium selenite, testicular
hyaluronidase(Type VI-S), LDH assay kit(LD-L 10), retinoic
acid, gentamicin, sodium dodecyl sulfate, Sepharose CL-4B,
SigmaA}St. Mo., US. Aol A,
penicillin-G, streptomycin, Joklik- modified Minimal Essential
Medium(S-MEM), Dulbecco’s Modified Eagle’s Medium(DME),
fetal bovine serum(FBS), Medium 199M199)E2 GIBCOA}
(US.A)A, [6-3H]
England neuclearAHU.S.A.)ol| A1, type I collagen™ RegenmedA}
(Seoul, Korea)ollA], sodium acetate 53 7|} YRS
reagent grade 0]419] AEE TYUsI] AHBBIH S, A8 A}

RL |
S B2 Bol2 24 SF7FE o T Bol26ld AETIrt

hydrocortisone,

=9
(=R

acetylchoilne Louis,

glucosamine(39.2 Ci/mmol)2 New

Hgy HJdgld}
o Wu E°09 e AGSIAnE HES0)
=l Zollv 37T incubatorollA 32T incubatorZ

vierel WAl wiek 7HAl & A 1, 3, 5, 7¢ol

AE 9] 71BEH JuAz 2219 agol
=111

2) FAIQ ALY dials EA)(radiolabeling)

Kim £79] @i g ol S3lnEr, BigHZ 59 U, 4
=3 QM EQR4 well plate, 5x10°cells/well)ol], 10pCi/mtS)
6-3H] glucosamine(39.2 Ci/mmol, New England neuclear)&

25l LP BN kM (insulin5pg/ mh), transferrin(Gug/ mt),
epidermal growth factor(12.5ug/m¢), hydrocortisone(0.1uM),

sodium selenite(0.01uM), fetal bovine serum(5%, V/V)(0[&}
FBS), acid(0.1pM), G100 U/ne),
streptomycin(100ug/ me), gentamicin(50ug/ me)O| Hrra

retinoic penicillin



HECREIEL Rl

Dulbecco’s  Modified Eagle’s Medium(DME)i} Medium
199(M199)9] 1:1 E8 )2 wellt 200404 715HL 32Tof
Al 24A17F SO digptoEs  wRiRd
radiolabeling) =} 1 T4.
3) oz Al

24417 019 AR YAks EA 7 SEF HHOOt‘}I‘
(pretreatment sample, 0]} PTZ F2)E L£A6] FACk diQA
Zol wellxd 0.5me9) Dulbecco’s Ca™, Mg™ free PBS(Phosphate-
Buffered Saline)& 71511 A& dh= RAME 23] HHEEHO F44 il
MY Tt EE AMATH H, 4 A9 A FEE F 204,
704, 150m0Q) =S BHFEH= PBS 200 E wellFict 718111 3
2TCoA 3027 BHFSIRATE 3029 uigko] ¢t F HIsHE &
HBKH, treatment sample(0]6} T sample)E &8I CE A

E sampleE2 4225l BEFAE ZEF TAE A AL,
5009 JEMS eG4 BHSZ(LDH activity assay)
£ 9ol W HolFI LAE Bk RAERE 588 0
PV R ES T )
4 B4 B S8

Hyaluronidaseol] 9l3} 2olEIX] 2w, Sepharose CL-4B
column@ ZEE] excludel] & LEAIES] glycoconjugates F4Al
©F FOABI¥ L, Kim §79 wHol wig} LA FA19) g
g &8sl
5) Bt B4 %Vé ZZ(LDH activity assay)
RFEF WHOR (24 well plate,
5x10°  cells/ well)Oﬂ, 10),1C1/ me] [6-3H] glucosamine(39.2
Ci/mmol, New England neuclear)g & Fok= SHulIAES
wellld 20048 7V5E 32T o)Al 24417 B¢t HHOfoLOEMi d}
Abs EXABIE A, Hbs FA 7 S48 & spent mediume
8] FACt ni A 2o welled 0.5m8Q] PBSE 71811 Al ﬁo]-E
g 28] VRSO EN it RS T S8 AT H, &
g & 12mo HE FEE 5 10~150u9) F2E Rl
PBS 2000E wellnft} 71610 32°CollA] 3087F viBIITE 30
E29) digdo] Bt 5l BISW(T sample)S =HSIATE =HE 2
E sampleE2 AN ECISIH BEFAHE ZiEF ZAIE AAHSIL,
5009 HEWE B4 A GA B EH(LDH activity assay)
ol AHEct LDH & &8 commercial kit(Sigma, LD-L10)
g olE5INTh
6) B& 7|8 ZEdol tish oz

HE 250g ol Hzer 34 8
ol&dt AT &, FA] 71 AAHE 2 &dlo] Tyrode
dog M5l F ZEG ZALEA AAHSIGCE 71
IR WO E AFsl 713 dE e70E Lekohs 78S £
EE2E ARSIt ofEA 2 EEE Tyrode gaklo
Q= chamber(Magnus ANl Sictoll IHGRL
isometric transduceroll ¢, physiographg ©|&, +% 78
Z85I9ct 718 FEof 5g9 resting tensiong 7}5hL,
A4 B slolA] F 12]7F S0t 158 [ 2 E AlF O}Uq/ﬂ
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Zich okl 9%} 71@ & M EHIY BE2 ol 5
ZX2, Magnus &Xloll ©7] Tyrode solution 50m{e} 2t QFE
#HA) Z22H(FE dY) 50~500E FA5lA, 587 9IRS
S acetylcholine 8% 10-4MZ Ej3l0d, 7t FBS E5}7)
A acetylcholine THEE 0] 8t 4Z 10} HILEOZH A8

St o1k galoll thdk positive control 2 atropine sulfate
89 5x10°ME AMBIISICh.
7y EAAT

2E &8 Z3E MeanzSEM.OE I &, OFE HEl#
9 5HAlE HET 28X WESE Uekict SAXEE
unpaired Student’s t-test2 513 2, p<0.0521 B2 EAF S
E f9d0] e ALE HFEEIRITCE

4 A

1. MRB RIB(GSGT)e] YAWNYE HTSE Ml EZHEIQ] FAIZH)
of nAle &

IRB RES HE ZES 2040, 7040, 150u0/PBS 200409)

Fo skolA FiEdlel f9dde gge UEcA Holad
CHFig. 1).
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Fig. 1. Effect of GSGT 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 GSGT
extract and the amount of 3H-mucins in the spent media was measured. Each bar
represents a mean+SEM. from 4 culture wells

2. MBS SR B(GSGT)0]
lof] mlx|= gk

TR 5
oA, ME=H9] 3 A=t LDH 210l
XAl =Bl Fig. 2).

YA QF HTSE M| EZ2HE{9] LDH 2

r\o

2040, 7048, 15040/ PBS 200449) o =5 3
R4 = IE

3. MIBEAE(GCPT)o] YAMNYF HTSE A2 2RE1Q B8]
of Ml Hg

NEREES 28 AEH0 T FAURHNE S7KTIE A2

2 UERG =T, HE ZEE 1040, 20u8, 40140/PBS 200449] o

=T o)Al thE o] Higkd FABHIE 750~950% 71t S0149)

H B7HA1ZEHFig. 3).
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Fig. 2. Effect of GSGT on LDH release from cultured HTSE cells.
Confluent HTSE cells were treated with varying concentrations of GSGT extract for
30 min and supernatants were coliected for LDH activity assay at the end of the
treatment. Each bar represents a mean£SEM. from 4 culture wells,

3
= 1500
S ]
© 1250 | .
®
o 1000 *
7]
s 750 ¢ Qg
2
< 50%
S 250!
s
0 X _ ]

cont 10 20 40

Concentrations (u//PBS 200uf)
Fig. 3. Effect of GCPT on mucin release from cultured HTSE celis.
Confluent HTSE cells were metabolically radiolabeled with 3H-glucosamine for 24
hrs and chased for 30 min in the presence of varying concentrations of GCPT
extract and the amount of 3H-mucins in the spent media was measured. Each bar
represents a mean+SEM. from 4 culture wells, ™ significantly different from
control(p0.05).

4. IR E(GCPTIO] YAWNQF HTSE Ml X Z5E]9 LDH 2
tlof viXle gt
RIS 2SS £&5 104, 2040, 4044/PBS 200u2] =

SkolA AEFHY o X\ FQ LDH EHIE 80% 7H |9

HUA E7IAZCHFg. 4).
3
= 400
<
Q
Q
X 300t
1}
@ *
s 200 | .
o
o /
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Q
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cont 10 20 40

Concentrations (ul/PBS 200ul)

Fig. 4. Effect of GCPT on LDH release from cultured HTSE cells.
Confluent HTSE cells were treated with varying concentrations of GCPT extract for
30 min and supernatants were collected for LDH activity assay at the end of the
treatment. Each bar represents a mean+SEM. from 4 culture wells, * significantly
different from control(p<0.05).
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5. MRERIB(GSGT) ¥ IMEmAB(GCPT)o]
HEZo] 1AL ulx)E G5t

QS i B

MHREEE W NSNS 2% 35 S55 50, 500u
/50md Tyrode solution®] Bol STolA, &3 HE 7@l
1x1o4M =59 acetylcholine© 2 Sl 4% Sl $94YU

gatg FA 2519 chFig. 5, Fig. 6).
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Fig. 5. Effect of GSGT on contractility of isolated tracheal smooth
muscle. [solated tracheal smooth muscle of rat was prepared and effect of GSGT
extract on acetylcholine-induced contraction was measured as described in
Materials and Methods. (Ach . acetylcholine, Atr : atropine sulfate)
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Fig. 6. Effect of GCPT on contractility of isolated tracheal smooth
muscle. Isolated tracheal smooth muscle of rat was prepared and effect of GCPT
extract on acetylcholine-induced contraction was measured as described in
Materials and Methods. (Ach : acetylcholine, Atr : atropine sulfate)
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