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Effects of Gamichihyo-san and Gamiijung-tang on Airway Mucus Secretion

In Sun Ryu, Yoon Sik Kim, In Chan Seol*

Department of Internal Medicine, College of Oriental Medicine, Daejeon University, Taejon, Korea.

This study was done to investigate the effects of Gamichihyo-san and Gamiijung-tang on airway mucus secretion.
After administer Gamichihyo-san(GCHS) and Gamiijung-tang(GIJT) extract to Golden Syrian Hamster for 8-10 weeks,
we examined mucin release from cultured hamster tracheal surface epithelial(HTSE) cells. Following results were
obtained; GCHG significantly stimulated mucin release from cultured HTSE cells, with minute cytotoxicity GIJT did not
affect mucin release and have no cytotoxicity; GCHG and GIJT did not affect contractility of isolated tracheal smooth
muscle. These results suggest that Gamichihyo-san might be usefully applied for airway mucus secretion.
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Table 1. Prescription of Gamichihyo-san (GCHS)

Y EEE Aitg)
Eas] Pingliac Tuber 60
B Frayini Cortex 40

IR Hoelen 40
FEH Fphedrae Herba 40
E Periflae Folhum ' 40
L3 Asteris Raoi 40
g R Stemonae Radix 40
8& Fritillaeriae Rhizoma 40
B Ansu Semen 40

Ey=0 Mon Cortex Tablet, Prescr 40
it Platycodi Radix 40
3% Aurantir Fructus 40
B Aconiti jateralis Preparata Radix 40
LER T Cinnamomi Ramulus 40

Ak Schizandrae Fructus 20
HE Glycyrrhizae Radix 20

Total Amount 620

Table 2. Prescription of Gamiijung-tang(GIJT)

BREY HER Biilg)
SERIE Lonicerag Flos 80
L Scrophulanae Radix 80
Bx%E Pona 60
SERT Cridi Fructus 60
A& Ginseng Radix 40
M7 Aconitr lateralis Preparata Radix 40
A Zingibens Rhizoma 40
R Cinnamomi Cortex 20
HE Glycyrrhizae Radix 20
Total Amount 44,0
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Pronase(Type XIV), insulin, transferrin, epidermal growth
factor, hydrocortisone, sodium selenite, testicular hyaluronidase
(Type VI-S), LDH assay kit(LD-L 10), retinoic acid, gentamicin,
sodium dodecyl sulfate, sepharose CL-4B, acetylchoilne S2
SigmaAl(St. Louis, Mo, US.A)oll4], penicillin-G, streptomycin,
Joklik-modified minimal essential medium(S-MEM), Dulbecco’s
modified Eagle’s medium (DMEM), fetal bovine serum(FBS),
Medium 199(M199)E2 GIBCOAKGrand Island, New York,
US.A)ollA], [6-3H] glucosamine(39.2 Ci/mmol)= New
England neuclearAHU.S.A)oll A, type 1 collagen® regenmed
(Seoul, Korea)ollA], sodium acetate EI 7|E} Anr]etEL
reagent grade 0]4}9] A E% sl AIESIECH, A&l A}
8% 22 BoI2 OABRLE S O BoIR3Io] AHB5IY
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[6-3H] glucosamine(39.2Ci/mmol, New England neuclear)& &t
S5k @upekl (insulin(Sug/ml),
epidermal growth factor(12.5ng/ml), hydrocortisone(0.1uM),
sodium selenite(0.01uM), fetal bovine serum(5%, V/V)(0l5}
FBS), retinoic acid(0.1uM), penicillin G(100U/ml), streptomycin
(100ug/ml),  gentamicin(50ug/ml)o] H7ie Dulbecco’s
Modified Eagle’s Medium(DME)x} Medium 199(M199)¢] 1.1 &
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23 Aot ol ool
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1) BRAERGCHS)S SLAEHOT FARHE E7K17]
= HOZ Uehd=tl, A5 252 20p1/PBS 200019 B¢} 5%
o4, BARNIS 250% 71 Z7HA1ZICHEFg 1).
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—

400

Mucin release (% control)

Concentrations (ul / 200ul PBS)

Effect of GCHG on mucin release from cultured HTSE
cells Confluent HTSE cells were metabolically radiolabeled with 3H-glucosamine for 24
Prs and chased for 30 min In the presence of varying concentrations of GCHG extract
and the amount of 34-mucins 1 the spent media was measured. Each bar represents
a mean+SEN. from 4 culture wells. * significantly different from control(p(0.05).

Fig. 1.

2) IRERRE HE FEF 20ul/PBS 200ploiA 150ul/PBS
200ul Afo]9} Fof oA FAEHo] FOEUE See Ud

51 =5%CHFig 2.

150

100

50 ¢

Mucin release (% control)

Concentrations (ul / 200ul PBS)

Fig. 2. Effect of GIT 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 GIJT extract and
tre amount of 3H-mucing i the spent media was measured. Each bar represenis a
mean+SEM. from 4 culture wells. ™ significantly different from control(p<0.09).

2. ARHHGF 71BEH YIM EHTSE)ZRES] LDHEH o] u]
e g

1) MMRIEER(GCHS)2 & FEF 20ul/PBS 200019 £
SO, MEEEY g A EQ! LDH 2HlE ZrickAl &7
CHFig. 3).

2) REERE A

LDH BHlol% R430E

=
S
ZA

o s "o, MEEEY g AFE
3 Fekz PIAIAl EoIiiFig. 4).
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LDH release (% control)
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cont 2 7 20
Concentrations (ul / 200ul PBS)

Fig. 3. Effect of GCHG on LDH release from cultured HTSE
cells Confluent HTSE cells were treated with varying concentrations of GCHG extract
for 30 min and supernatants were collected for LDH actvity assay at the end of the
treatment. Each bar reprasenis a mean+SEM. from 4 culture wells. ™ significantly
different from control{p<0.5).
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cont 20 70 150

Concentrations (ul / 200ut PBS)

Fig. 4. Effect of GIJT on LDH release from cultured HTSE cells
Confluent HTSE cells were treated with varying concentrations of GIJT 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.
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3. HEP 71 71T BE29 UAT ni= g8

1) MEREEEE S AES FEE 500ul/Tyrode solution 50mle] %=
EBEol4, 71E Mz @A 5x10° g/ml BEY

acetylcholineQ 2 Sl 4% 3ol FALUE &S FA

5199 chFig. 5).
150 o

100

50

Mucin release (% contral)

Treatment

Fig. 5. Effect of GCHG on contractility of isolated tracheal
smooth muscle Isolated tracheal smooth musc'e of rathit was prepared and effect
of GCHG extract on acetylcroing-nduced contraction was measured as described in
Vatena's and Metrods. (Ach + acety.cronne, At atropine sulfate)

2) IHERRS &E FZE 500ul/Tyrode solution 50mle] 5

BEOA, IR HE J1@lM 5410° g/ml BEQ
acetylcholine© & RWE 4% ol KAHUE Fake Fx)
519 CHFig. 6).

150 - —-

100

50

Mucin release (% control)

o
«

Treatment

Fig. 6. Eifect of GIJT on contractility of isolated tracheal smooth
muscle Isolated tracheal smootr ruscle of rabbit was prepared and effect of GUT
extract on acety'choline-nduced contraction was measured as described in materials
and methods. Each bar represents @ mean=SEM. from 4 1ndependent measurements,
(Ach : acetylcholine, Atr : atropine suifate)
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