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( Abstract )

Effect of Gamitonggyu-tang on Secretion of Airway
Mucin and Contractility of Tracheal Smooth Muscle

Lee Nam Yeol, Han Jae Kyung, Kim Yun Hee

Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives

In the present study, the author intended to investigate whether Gamitonggyu-tang (GTT)
significantly affects (since the subject is GTT, you need an ‘s’) in vivo and in vitro mucin secretion from
airway epithelial cells.

Methods

In vivo experiment, mice’s mucin which is on a hypersecretion of an airway, mice’s tracheal goblet
cells in hyperplasia and mice’s intraepithelial mucosubstances were exposed with SO2 for 3 weeks.
Effects of orally-administered GTT for 1 week on in vivo mucin secretion and hyperplasia of tracheal
goblet cells were assessed by using enzyme-linked immunosorbent assay (ELISA) and staining goblet cells
with alcian blue. In vitro experiment, confluent hamster tracheal surface epithelial (HTSE) cells were
metabolically radiolabeled with 3H-glucosamine for 24 hrs and chased for 30 min in the presence of
GTT 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.Possible cytotoxicities of each
agent were assessed by measuring lactate dehydrogenase (LDH) release. Also, the effect of GTT on
contractility of isolated tracheal smooth muscle was investigated.

Results

(1) GTT inhibited hypersecretion of in vivo mucin. However, it did not affect the increase the
number of goblet cells

(2) GTT significantly increased mucin release from cultured HTSE cells, without significant cyto-
toxicity

(3) GTT chiefly affected the 'mucin' secretion and did not affect the secretion of the other releasable
glycoproteins with less molecular weight than mucin

(4) GTT did not affect Ach-induced contraction of isolated tracheal smooth muscle.
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Conclusions

This result suggests that GTT can increase mucin secretion during short-term treatment (in vitro)
whereas it can inihibit hypersecretion of mucin during long-term treatment (in vivo). The author
suggests that the effect GTT with their components should be further investigated and it is valuable
to find from oriental medical prescriptions, novel agents which might regulate mucin secretion from

airway epithelial cells.

Key words : Airway, Mucin, Goblet Cell, Tracheal Smooth Muscle, Gamitonggyu-tang(GTT)
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SERPEEE
1. 52 ¥ AE
DA 3) NEAZ
€4 Golden Syrian S AE(8~10F%), dF Dnvksm a3 %
(Sprague-Dawley, ©]3} SD rat), ¥} 7}E(Albino gole 23} SRTE
rabbit) 5 &Ml L HAF) A T el A 3AIZE Bt
 Ages 2 FASET. 2 %
@ ¥ uF 44 F=
2 oh) I RECE
Aol ARSIk B i Gamitonggyu-tang, T YA BaA39

o8 GTTe ThATietaL Agkeryy Aol

Table 1. Prescription of Gamitonggyu—tang(GTT)

ato] Algskglem,
¥z vt @WTabIe D).

2kl 800~1,000 m¢<]
3}al 100 TE 71ed
sto] 80 ml o] B
e Arg iy
]/ﬂ 0.22 m filterS
§71e AHste] 4

Herb Name Scientific Name Amount(g)
B Ja Radix Ledebonriellae 4
5 T Radix Osteric Koreani 4
f TN Radix Ligustici Tenuissimae 4
T i Rbizoma Cimicifugae 4
BoOmR Radix Puerariae 4
&l Rbizoma Atracylodis 6
Ji 5 Cnidii Rhbizoma 3
e T Gardeniae Fructus 2
=S Radix Angelicae Daburicae 8
i Platycodi Radix 6
S Forsythiae Fructus 4
BEUE Lonicerae Flos 4
JOi Herba Ephedrae 2
JI Pericarpium Zanthoxyli 2
L Schizonepetae Herba 4
- Radix Asari 2
WO Astragali Radlix 8
) Menthae Herba 2
BT Xanthii Fructus 4
R S Magnoliae Flos 6
H Rk Fritillariae Cirvhosae Bulbus 6
KA Trichosanthis Radix 6
B Zingiberis Rbizoma Recens 8
K # Jujubae Fructus 6
IR Rz Ulmus Davidiana Planch 16
Hi Amomi Fructus 4
RRECNEA Crataegii Fructus 4
H o5 Glycyrrhizae Radix 4

Total Amount 137
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glucosamine (39.2 Ci/mmol)- AmershamAKU.S.
A)Ol|A], mouse anti-MUCSAC clone 45M1 2 HRP-
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Il 0] E57]

et MAHNES ZF 55 T 5 A FASHI:
Z+ A2 A sampleS- PBSE 1/108) 3)A1s}a1 3
2% Z} sample2 ELISA -8-2] 96-well plate©]]
Z17E 100 pb# o] BaL 2A13F ]k el
A incubationd}$3 T} 2A)7F & PBS-Tween 20 (0.
05%) &M 200 ul/well S o]-& 7} well B 334
washing &} TF. Washing $ 2% BSA in PBS-T
£A 200 W= 7t wellF 7}k THA] IARE =
QF incubationd} T 1A)7F & PBS-T 200 =
33] washingd}al I ¥73 557 {4121 MUCS
ACO] )3}t monoclonal antibodyQ] mouse anti-
MUCSAC clone 45M1 (NeoMarkers, Freemont,
CA)S 2% BSA9Y 1:10009] H]&Z 3|43} Zo
ZF welld 100 w02 H7Fskar 1A)7F St incuba-
tion3}T} 1A)7F & PBS-TZE 33] washingd}al
22} 342l HRP-Goat Anti-Mouse IgG(H+L)
ConjugateS 2% BSA®] 1 : 50009] H]&E 3|4
& F 2 well'd 100 p0¥) F7bsted 1413E Bt
incubationd}$3T}. PBS-TZ THA] 33] washing &,
Faksl=49) 3',3'5',5'- tetramethylbezidine (TMB)
o] x4 &% 100 WE 7t welld] H7}star
AN $4F &9 50 wE FHA7E Rk A
AZT 450 mol A 7 welle] FRES =
o 2H 2wy ke A 7] FAlY
% wlwag Pt

= 2t
AAE AR = 3709 ol wd
Azbol E2E F 7 Tol A%d A% AYE
5 o4k AAAAZ % 7185 A7
223 & YzhE 10% formalin in PBS (PH 7.2)
o] Qo] 24 A7+ EoF nASIHTE AT XA

S & # o2 ¥ (embedding)d}$3Th Micro-

A EH 7]

=)
o,
ok

tome= ©]8& 5 i FAZ e} ZAHEHES AF
3ot guletd 348 AR|2 Alcan Blue &

e AN F B9 A7 el B
AR BgSeTh BET, o888 Az, o
E 5o 71T vl 23A|3E (goblet cell)<]
F4 o 2 Ul A B AT
WO TA ofzo] WIFAHE W HATH F=
of WAL are wasEY.

2) In vitro

(1) B2E 7)|BFH AuAEe] 2] 2 ujok

F2Ele] 7] AJ9)H FE(Hamster Tracheal
Surface Epitherial cell, ©]3} HTSE cell) £2]2} 1Y
Fo] AgH AL Kim 507 wu 5709
WS ARST 2SS 3
oA 1~3¢7E widE & 32 T incubatorZ &
744 g ekl wAl= wig JhA 5 A
L, 3,5, 7l 7z Aol

37 C incubator

(2) F419] A2 HALEs ¥ A] (radiolabeling)

Kim %5} ofe] A7AET0e) W olg
SAgtn MPAE Fol FAS A4 WA
3 (24 well plate, 5x10° cells/well)ol] 10 uGi/mé<]
[6-’H} glucosamineS &--3h= $Fu) kR (insulin
(5 pg/ml), transferrin (5 pg/ml), epidermal growth
factor (12.5 ng/md), hydrocortisone (0.1 ym), sodium
(0.01 ym), fetal bovine serum (5%, V/V)(©|3} FBS),
retinoic acid (0.1 zm), penicillin G (100 U/ml), strep-
tomycin (100 pg/ml), gentamicin (50 pg/ml)e] 3
7}El Dulbecco's Modified Eagle's Medium (DME)
7} Medium 199 (M199)9] 1:1 &3} B AS well G
200 02 713}l 32 CollA] 24417 B2t vl ksl A
HFAls 3 A] (metabolic radiolabeling) S 8153 T}

(3) Wl Alze gk o A g
24A7 e UIARY WAk A7) SEH
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S vk (pretreatment sample, ©]3} PT sam-
plo S A3 Tk v E ] wellF 0.5 ml
9] Dulbecco's Ca* ", Mg*" free PBS (Phosphate-
Buffered Saline)S 7}slal A& st 228 23]
HEEEL 0 24 Hj kA Z o] FAF 58 A AT H
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200 WE wello}t} 718}t 32 ColA] 3057F ul
Foriitt 309 vl B F S &
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St FAE EE sampleE2 YA EE] 1]
FHAE 71EF ZAE A ASEAL 50 we] A3
S ArEFAE A BXEA (LDH activity assay)
S S e PolEn eAe A
FE SAY WA 70 TAM BF 2175}

6']'9&1—4'27'31-35).

e

@ 7 FF =
Hyaluronidaseol|] ]2l 23} =] #] 250, Sepha-
rose CL-4B column® ZFE] exclude®]= 1EA}
29 glycoconjugateS- FA10 2 A 2]} 11 Kim
5 9 ojel Al W) wet g}

B RS9 G S35

o2l

(5) A2 @A ah S84 =4 (LDH activity

assay)

BRAE Fo] BAL T A ) ORAE 4
well plate, 5%10° cells/well)oll, 10 pCi/m¢<] [6-’Hl
glucosamine S 5= A UYA-S- wellF 200
3 718kl 32 CollA 24413t &<t wj ket
24 APs EASEL, Ak BA7L 92
Z spent mediumS A3 T} B] A E
welld 0.5 m(e] PBSE 718l Al Hshs 22+&
28] wrE o2 MPAE) A} EL A
g H ki FEE 10~40 plE Y
3= PBS 200 S welln}c} 718kar 32 Col| A
307 HiSFetATh 309 Hjdo]l it H T

)
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=
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physiograph= l% 4% ArE =2A319h
718 B 5 g9 resting tensions 7}8}al 37
C, A FF shllA oF 1A B 15% 7
Ao AU FHHAZ. o
w2 ZAH acetylcholine £ 1x10™" g/ml S
Bofsl 41 FHEE 249 G A2
1583 AT oFEel A% 718
T 2 (7] HEE o)k a3h =73
S Magnus 2ol B71 Tyrode solution 50 ml
T 7t o2 FZEH 50~500 WS F 5}1 5
B2 W8 S acetylcholine £ 1x10™ g/
s FAste 7} SFES FAs7] Z ace-
tylcholine HEZ0]o] O|3 S EE 5} MO,

ZA Aldsaith

200

RE 24 AFE MeantSEM.OZ 3ty
SR ATt AR E YR SR W
42 etk 542 8]= unpaired Student's
t-test 2 IR p<0.05¢] 7HFo] EAZ L
Z frofAol e Aeg AAs:

1: -{014

O B¢ #H
1. In vivo
D olsige g ke M= HoHEH)
el WXe FEF

Ikl oltstge s e st
Bulg Holo] kS §olA(p<0.05) YA 7
A7 HFig. 1).
2) o]Akg}slo 7

o SFAAE Z7F L HiAE

u 2= o3k

T 7= wdAl g A
T Skl

150

Inwivn mucin (% contral)

Cont,

802 GTT +5302

Treatment

Fig. 1. Effect of GTT on hypersecretion of mucin from trachea of rats exposed to sulfur dioxide.
Rats were exposed to sulfur dioxide and effect of orally—administered GTT extract on
quantity of secreted airway mucin from rats, as described in materials and methods.
¢ Significantly different from SO2 group (p<0.05).
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Cont

GTT+S0,

KBS NSFOR $8E J]E u)
AAE W A GRS 37D MAE 5
271l 9L VA4 FeAkEis. 2.

2. In vitro
1) YAk HTSE A EZZHRE2] FAlEH] o
nx= o3k

IGHEESS HF F2E5 20, 40 /200 ul
PBS F¢o FZolA FAEHIE 94 UA
(p<0.05) S7HAIFHtHEFig. 3).

2) ekilEes 22 g dee] A ozt
ArtEaYgE o83 AA 8= F

1=]
24

Fig. 2. Effect of GTT on intraepithelial mucosu—

bstances and hyperplasia of goblet cells
in trachea of rats exposed to sulfur dio—
xide.
Rats were exposed to sulfur dioxide and
effect of orally—administered GTT ext—
ract on intraepithelial mucosubstances
and hyperplasia of goblet cells, as des—
cribed in materials and methods.

GTT 40 110/200 u) PBS 2] A] GTTL &
RS RS F74A70 FART Aol
Ao ofete) Puuase] Fulolt §o4
e FFE WA Bskrkris. 9.

3) Y|k HISE A EZHE]2] LDH #H]
o HxE A3k
kRS #HE F2E 10~40 10/200
1l PBSO| Fof sk RIlox ML= gt
A3#Q] LDH £ulo] fro4d ole 93E 4

XS THFig. 5).

4) B7] 71% H&e] AT vH= g
nsa S HF FEE 50, 500 b/
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Fig. 3. Effect of GTT 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 GTT extract and
the amount of “H—mucins in the spent media was measured. Each bar represents a
meanxS.E.M. from 4 culture wells.
* © significantly different from control(p<0.05).
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@ EIT
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Fig. 4. Effect of GTT on total elution profile of treatment sample through sepharose CL—4B column.
Confluent HTSE cells were metabolically radiolabeled with 3H—glucosamine for 24 hrs
and chased for 30 min in the presence of GTT 40 x1/200 gl PBS and total elution pro—
files of control spent media and treatment sample through Sepharose CL—4B column were
analysed, as described in materials and methods.

Tyrode solution 50 m(e] & T E7] F= FHH 55 Aol F94 Jde ITFS T4
71#o) A 1x10™* g/ml o—-—-’] acetylcholine ©. 2. S5} thFig. 6).
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Fig. 5. Effect of GTT on LDH release from cultured HTSE cells.

Confluent HTSE cells were treated with varying concentrations of GTT 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.
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Ach GTTs0+ach  GTTSO0+ACH
Treatme nt

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

Isolated tracheal smooth muscle of rabbit was prepared and effect of GTT extract on acety—
Icholine—induced contraction was measured as described in materials and methods.
(Ach ; acetylcholine)
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