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Abstract
Effect of Jacumganghwa-tang on Production and Secretion
of Respiratory Mucus
Cheon Jin Hong' + Min Sang Yoen® + Kim Jang Hyun’
'"Department of Korean Pediatrics, School of Korean Medicine, Pusan National University
*Department of Pediatrics, College of Korean Medicine, Dongguk University
Objectives

In this study, the effects of Ja-eum-gang-hwa-tang (JGT) on the increase in airway epithelial mucosubstances of
rats and ATP- or PMA- or EGF- or TNF-a-induced MUC5SAC mucin production and gene expression from human
airway epithelial cells were investigated.

Materials and Methods

Hypersecretion of airway mucus was produced by exposure of SO, to rats for 3 weeks. The effect of orally-
administered JGT for 2 weeks on increased epithelial mucosubstances from tracheal goblet cells of rats was assessed
by using histopathological analysis after staining the epithelial tissue with Hematoxylin-eosin and PAS-alcian blue.
Possible cytotoxicity of JGT was assessed by investigating the potential damage on kidneys and liver functions by
measuring serum GOT/GPT activities and serum BUN concentration of rats and the body weight gain during
experiment. Also, the effect of JGT on ATP- or PMA- or EGF- or TNF-a-induced MUCSAC mucin production
and gene expression from human airway epithelial cells (NCI-H292) were investigated.

Confluent NCI-H292 cells were pretreated for 30 min in the presence of JGT and treated with ATP (200 UM)
or PMA (10 ng/ml) or EGF (25 ng/ml) or TNF-a (0.2 nM) for 24 hrs to assess the effect of JGT both on ATP- or
PMA- or EGF- or TNF-a-induced MUC5SAC mucin production by using enzyme-linked immunosorbent assay (ELISA)
and on gene expression by the same inducers using reverse transcription-polymerase chain reaction (RT-PCR).

Results
(1) JGT decreased the amount of intraepithelial mucosubstances of trachea of rats.
(2) JGT did not show any renal and hepatic toxicities, and did not affect body weights either.
(3) JGT significantly inhibited ATP-, PMA-, EGF-, and TNF-a-induced MUCSAC mucin productions from
NCI-H292 cells.
(4) JGT inhibited EGF-, and PMA-induced expression levels of MUCSAC gene in NCI-H292 cells. However,
ATP- and TNF-a-induced MUCSAC gene expression levels were not affected in NCI-H292 cells.

Conclusions

The result from the present study suggests that JGT might control the production and gene expression of airway
mucin observed in various respiratory diseases which accompanied by mucus hypersecretion. Also, JGT did not show
liver toxicity or impact on kidney functions. The effect of JGT should be further studied by using animal
experimental models which can show proper pathophysiology of airway diseases.
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I . Introduction
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3], A (mucin) 3
protein) = A MY FFe] 290 A& ¥hE AHA|Sh=
2oy o2t MY (mucus)oll S]] <)
e (viscoelasticity)= F-Ask= 83+ Askebs]
dasoltty. AR A Aol FAlS A
o] oz A-gslA|Nl Tt v 7= Akl A &
= Mol v oR Bo Ao Huf YA
5 Aok 28] &, FAle] & 2o ol YA
222 4830 A8 oS FUY 5 3ov], &
$7) 48e] 72 o8I 78 agle] T
AeplBAIAE ol 71w Aele] ALt shoh
Mg e ) WASaA, BolEA, 1ol
A 5o o] ok=s ARSSkaL AUAIRE 2 ofEe]
g} FARE SHolA Tt EAVE EAgst] a8
191 k= aRe] Aol 7] 2 Ao=m AR 3
o A 2E A871AE 7H ARAER FEES
W] ffell A2 =8 skl Lo AH-83)E o
PollA Ezor AE R F=2 b fl= A
o= A U

VBl k-2 B2 9] <ERIOAR - AT >l
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PelHE Fukg Z1BAY, 1=, A2, /e
@A Sl F-8317 BEHATL ATH, Wl
vl B AP ATRE, B 503 4 52 2AY
Aoz £ fiel TF & A7, 7 509 Yl
714 AFASA Eael ohE A L g 509 @
of B3] T3t M AT So gglont, 7= Ao
sfeh 0] gele] A8 Estel thstel AuH O F

ek AT ofF o] FoiA|A] gkt

olofl Az 7% ool Frt Zn] F oo} A
7% 7S] A B At b ol ojwgh ARg-s
A T JAEAE gohir] fI81e, 71= A Ao} &
35 2dlol|A] 4o vl M (goblet cell) W H
N SRl tieh kel ko] WS JEsIH o,
A3 ol M Q) kel ke eldg 9 1 71dS
g3ty 98t 1zke] 7|15 Adu) AEQ] NCI-H292
AEAA 7= FAI] MUCSAC F419] Aol oish
oF=o] @3t 7= FAl AR MUCSAC mRNA
o] S #As] gt AE %70l Hushk=
Hio|t}.

H

—_

II. Materials and methods

1. =

1) 55 - 579Y AF 200 g WL Sprague-Dawley
SDYA HErE 215 (HREO] L8 (), Kyung-gi, Korea)
£ Tk, 2393 AP AENA E=FAR F
Ao A3 B A Fadta 554
4219193 (PNU-IACUO)O 23l TE4F9] &g
A3} gshgel tidk HEE ol A3s Hoz 5
(eQIHS: PNU-2016-1162)2 53t Y=k

2) HiSAIZE - NCI-H292 M3EE American Type
Culture CollectionA} (Manassas, VA, U.S.A.)oA T4}
of g ARSI

3) A - wkakE kY (o3t JGDY T4 oFEE
THHEGHR>'Y| Fate, F=tigta F-<4 b
oFA| Aol A FFitol, HAste] ARSI g M
ke g3 g8 o33 20} (Table 1).

4) JGT #&& 24d - JGT 3 & £l 800~1,000
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Table 1. The Contents of Ja—eum—gang—hwa—tang (JGT)

Herbs Scientific Name Dose (g)
[BE- Paeoniae Radix 6.0
H Angelicae gigantis Radix 5.0
Bt Rebmanniae Radix Preparata 4.0
LTS Lirigpis Tuber 40
Fft Atractylis Rhizoma 4.0
A Rhemanniae Radix 4.0
B Phellodendyi Cortex 3.0
IR Anemarbenae Rhbizoma 3.0
WREZ Aurantii nobilis Pericarpinm 3.0
HE Glycyrrhizae Radix 2.0
HE Zingiberis Rhizoma 6.0
K Zizyphi inermis Fructus 6.0
Total amount 50.0

mee] gol 22t FFTE 7F8kal 100 TE 7+E
Elo) A 3A12E B3t MBI, HE 80 mee] B
Astath gAs A A2 27 ¢ & FE
QoA 0.22 pm filterE ©]-8-31 719k oJFslar H
710 AAsle] 4 C =AM BT

4l
o
=

B A o

AN

5) A]9F - Easy-Blue RNA extraction kit INTRON
biotechnologyA} (Kyung-gi, Korea)?ll4, Accuprep RT
premix kit®} Accuprep PCR premix kit BioneerAk
Korea)ol| 4], Protease inhibitor cocktail-
RocheAl (Indianapolis, IN, U.S.A.)°IA], Mouse an-
ti-MUCSAC clone 45M1 % HRP-Goat Anti-Mouse IgG
Conjugate< NeoMarkersA} (Freemont, CA, U.S.A.)llA],

(Daejeon,

ethidium bromide, trypsin-EDTA, epidermal growth fac-
tor (EGF), formaldehyde, alcian blue, periodic acid-schiff
(PAS), tumor necrosis factor-a (TNF-a), Tween 20, bo-
vine serum albumin (BSA), HEPES, dimethyl sulfoxide
(DMSO), diethylpyrocarbonate (DEPC), 3,3',5,5'- tetra-
methyl- benzidine peroxide solution (TMB), Trizma base,
NP-40, EDTA, EGTA, Phorbol 12-Myristate 13-Acetate
(PMA) 5& Sigma/‘]' (St. Louis, Mo., U.S.A.)°NA, pen-
icillin-G, streptomycin, fetal bovine serum (FBS), RPMI
16402 GIBCO-BRLAF (Grand Island, New York,
US.A)NA Fdsksi o, 718k ARk AlofEe dg5A
oF T ol AlFS TUsk ARSI, = 2
oj& 22} TRTE ARSI

2. ¥Y

1) In vivo
(1) 71 o Be 2o 92U 24
oaR4A WL olgaio] A%TA A2 200 an
x 60 cm x 30 cm, T 2 cmE ARSI gAke] 712
Oﬂ A EE°] %O‘Q T UESE SYES =, F
T FARHY F =
J_XH-/] ducts —r—l}"\]ﬁ‘:} 3 ducte ©]4+s8} (sul-
fur dioxide, SO,)°| WAF = 223} 75719 5
o, REHE: duces= ¥i7] Aol 2H2 A4S SO,
=ZHE Pon 50 Bargh WS T - WR Sk
ARESFA 15% (V/V) Sodium metabisulfice (MBS) <
2918 283} 71710l #7712 BN
2, 25 F 38 ool Mse] 27171 FRbslent 7}
& T8 AR AGREA HH-E] S0, 5= 130~150
ppmgi FAAAY. BHE U2 (FHAD), SO,
35 AT, 80, 15 Ag] F HF 2571 50, A7 ¥
JGT &/ Fofrog Fae] wiAssd, 24 &%
H = svie ]”—f:'-— sth == 7R 19 3
, 3 TRt APAA

AL 1599 sY

7F AXE FL3 AellA, A AE7IRE BRF 1Y 34

7t] 80, =& 9 6T A AT ALl =&+
TYT 20 E AU

@) 7= HH o} FH] g5 2o JGT A5
AZF 350 g2 AF A ‘7‘0:1@— £FE, A5 70 kg
Aolo] Ba3l= JGT-/] |8 V|Fo 7 ksl B



34 Effect of Jaeumganghwa-tang on Production and Secretion of Respiratory Mucus

£
ko

SHS JGT FE5 2 nlZE 3FYTE 80, 15 A
T HZF 253 S0, A 9 JGT BA Tl vigH
AH 2as o g, AFEAE FAMME S o83t
JGT =5 2 mE Tttt &, F 3579 S0,
EF 7RE 7 vAE 25t (F 109), Wi Wi o=
JGTE T3, JGTe Fo= 24 104914 11
Al Apolell, SO, =2 25 1AA 4A174A] 242} A

AlBESATt

0%

£

(3) D9 7= wi A= Y el A=

S ozt A2AAR
o] W2 10% formalin in PBS (pH 7.2)0l o] 244
Z AT A7 24 vElo R )
o] g3t 5 pm FAZ
Ao} zAARL ARSI, Doiek S AN
Hematoxylin-eosin A3} Periodic Acid Schiff (PAS) -
Alcian Blue (pH 2.5) AL AASE & Fsl dnjg o
2 ESkaL 2008 HlEolA AR itttz
SO, AEE, JGT Aol 7|% v A= A 9
Frge Hlagto = JGTo] Mg Al MY o 4
gl WA= Y SASAH

(embedding)$t ¥, Microtome=

(4) A AT 7t

FoH JjoTe A e AS3] Ag shvel
AFZ2A JGT T 7|13Hs 3ste] A AF 7t F
7+ 37 mdo] AF 27 AR, = A% AJZ}F A9
7} 35 mdo] Aled A T8 AR Al Aol

ZA3l] 2T JGTE T3 & ol nlwgre
E2X, JGT Fo7h 7+ 217 =o] d<f 2 T} el
HAE dFS Asstaat stk

(5) FY 2t 71590 wA= FF

FoH 6Tl 9% 1A WA
Hsted, A slaA] dHow %%El—t— a9l
GOT (AST), GPT (ALD®] €4 % ISP
1497191 OLYMPUS AU400 (Olympus, Japan) & ©]-83}
=8tk 1A, 8H F2] GOT (Glutamate Oxaloacetate

o &
am
o)
ol\
QL
N,

Transaminase)+= L-asparatate 2} 0-ketoglutarate S oxaloacetate
9} L-glutamate = FEHA|7H o]uff A dH oxaloacetatet
Reduced Nicotinamide Adenine Dinucleotide (NADH)2]
ZA) 3}oll Malate Dehydrogenase (MDH)¢] Zgo=7
L-malate® ASHATE GOTS SAF-S 340 mnmollAl
NADH®] 4 £55 SATC =2/ Arteisint. €%
% GPT (Glutamate Pyruvate Transaminase)™ L-alanine
3} a-ketoglutarateE pyruvate2} L-glutamate = HSHA|
71, olu AHE pyruvate= NADHS| EA] 3o
Lactate Dehydrogenase (LDH)2] 2F8-0 2 Jactate 2 718
Hr} GPT] E/4d%-E 340 nmoll 4] NADHO] 74~ &
55 st Aldksith

(6) &9

Fof8 JGToll 23 A=A A AR5 ASs]
25}, JGT Eo & A 29 Blood Urea Nitrogen
(BUN) %= AJ8tst 25241711 OLYMPUS AU400
(Olympus, Japan)< ©]-&3t] S838Ith 4 F2| &

2~ (urea)= urease®l] 2J3] Bo|¥ o2 E3E o] odry
o}s} o ahek e AASIE, AE FEUORE 20n
oglutarate2} A HH-3-3131 GLDHS] &4 3ol NADH
¢} W23t glutamategl' NADE A5k, o] Hk-g-o
A ZH2=3R= NADHO| 4 £55 3431 BUN9J
EEE ASsIH

Q3 Aol HAE G 27

2) In vitro

(1) NCI-H292 ANJXZ uje} 2 JGT2 A7

24A17k2] JGT A7 713 &<, JGTo] QIZE 7% %
IA|EQ] NCI-H292 Al3E Ul £23H= MUCSAC
21o] A4 2 FZAF (mRNA)S] & v F&FS

flijo

#A5E7] f18ke] NCI-H292 MES T3 28 1y
o= wjdsianh Alxe 57 F53] #4151 95%

371, 5% CO2E k= 37 T =1 oA
HEPES (25 mM), penicillin-G (100 U/m{), streptomycin
(100 pg/m), FBS (10%, V/V) 5°| 7Fe RPMI 1640
HjFy (o]st mjFA) A m st o, 15700 239
IS = subculture3tATE 72 AT AS5S 2l3lA,
24 well culture plateE 7]1FC2 7} welld 2.0 x 10*
cellsywell®] WEE FAl 22 Ud Axo] A=S
314 6 well culture plateE 71EC-E well & 5.0

10" cellsiwell®] WEZ 247 A EE TESIAL S bs}gi
ok Al3Z7F oAbk 3 PBSO| FEE 029 AR




HjQFel-S =31 24 A7F F<F vkt om, o
£ HAVSHA] &2 iU (serum-free medium) O 2 A
EE AFsIG: olgAl FRlE MEe JGT F2E55
Z}zt 2-10 A& FHEhE BF 200 WE 24 well
plate®l] Z} wellP}o} 7}atat, 3040] 2t Sl ATP 200
UM, PMA 10 ng/ml, EGF 25 ng/m{, Z1&]3. TNF-a 0.2
M= 2t wellPFoh T3k 3 37 CollA] 244171H51F vl
&I

] *:[5_‘ serum

(2) NCI-H292 A|3Eof| A4 2] MUCSAC &
%4

24NZE0] ko] FHE F, Al 8318 25 (20
mM Tris, 0.5% NP-40, 250 mM NaCl, 3 mM EDTA,
3 mM EGTA, protease inhibitor cocktail) S Vel A3E
el EAsk= MUCSAC A& 53 & A3 A
S35t} AR AX 83 =Y (cell lysate)> PBS
2 17108 AskaL 3145 2t sampleS ELISA -89
96-well plate®l] Z¥Z} 100 p® FZAZ] 42 CTollA
&5 AxE W7EA incubationdFHTE 1 TR,
PBS-Tween 20 (0.05%, PBS-T) &% 200 pliwell S ©]-&
sko] 7 well B 3314 AlH it A& F, PBS-TOll
83l% 29 BSA & 200 pulE 7 welld 7}kl THA
1A1ZF &<F incubation3tTE. 1A1XF 3 PBS-T 200 0
2 33] A-star MUCSACe! T monoclonal antibody
Q1 mouse anti-MUCSAC clone 45M1-E 2% BSA] 1
2009] HlE= 343 Foll Z welld 100 0¥ 78k
3 1AIZE 5<F incubationdt3ATE. 1A]7F ¥ PBS-TE 3
3] AlE3skar, 23 AQ] Horse radish  peroxidase
(HRP)-Goat Anti-Mouse IgG ConjugateE 2% BSA°I| 1
:3,0000] HIEE 343 F 7} welld 100 103 78}
3 1A)1ZY 52t incubationd}$iTE PBS-TZ THA] 33] Al
# 3. 3,3'5,5'-tetramethyl-benzidine peroxide (TMB) -&
H 100 & 7} welloll H7F8kaL, s $ 1IN HS04 50
wE A 4 well
o] FEEE =% f?% Mi EHZ%JrJGT el 3]
MUCSAC 3-8 Z7gate] nlawstel,

Al AEF

(83) NCI-H292 A2 Yo &A5}= total RNAZY
£
24A7F B9 JGTS A 2|3 A|ZE WZhE PBSE 2
3] AA3IATE MZ trypsin-EDTA £4L ﬂao}o#
HjeF 8] vigte 2 RE Belsla, MEES] &3

WA 0] 87| HHo| e Y 240l 0jxl= J& 35

1.5 ml €% microtube®l] 274 YA BEElstoZH A
FAHSATE. toral RNAE £E|3H7] Slsl|A
INTRON biotechnologyA+2] Easy-Blue RNA extraction
kit (total RNA isolation reagent) (0.5 mb/4 x 10° cells)=
o] g3l MEZ lysisA7|aL, ALollA 583 W31
) 5& & ZA] microtube®l| chloroforme 7181 15
=7t vortexingélu—’_ Aol 2387 WS & 4 C,
13,000 rpm (Hanil centrifuge, MICRO 17 R)OIA 105
DA EEste] 42 A5l 400 ulE A microtube
o SATE d5Ho F2] isopropanol S 71t %+
TFT F F2olA 1087 B BAsAL B 4 T,
13,000 rpm®llA] 10423 ¥4 E2l3t] RNA HAHES
AAtt o] Fx=l diethylpyrocarbonate (DEPC)7} &
FE 75% ethanol= 7}31AL 4 C, 10,000 rpmoIA 102
A4 ez AAstE 19 RNA FA
S 7] FollA A=A F 20w
RNase-free waterZ F-f-A|7]3L, UV-spectrophotometer
£ AR 260 nm IHROA FRES ST =N
RNA® 555 S43 & Aol ARESIATH (1.0A260
=single strand RNA 40 ug/ml)>.

=57

\=ie] =]
== Jw

E

=3las ﬁﬂ]‘?l’% (Polymerase Chain Reaction:
PCR)°l A& A 23| AR Genotec(F)
(Daejeon, Korea)oll Si-31] S8R NCI-H292 Al
ZA42] human MUCSAC v%ix} S S8l ARE
sense primere] @71AE-2 S-TGA TCA TCC AGC
AGC AGG GCT-3', antisense primer®] @7]AEL
5'-CCG AGC TCA GAG GAC ATA TGG G-3'0]H, o]
primer®l] &J3)] 44E PCR 42l F7]= ¢F 461 bpRA
o} Bactin A TS 5 A8 sense primer2]
714 EL 5'-TAC AAC GAG CIG CGT GTG GCC-3'
o], antisense primer= 5'-CAA CGG AAC CGC CTIC
GTT GC-3'0™, ©] primer/} £H S 2 3= DNA =
71 500 bpXT.

i

primere E

(5) RNAS] QAL vk 3 Fokas dA4uks
A4 toral RNAZS ©]-83}
Transcription: RT) 22 (DNAE TFE1, ©|& $¢8EE
ATES- (PCR)CE STEAATE 5, LBoiZ toral RNA
1 pg= 75 CollA 587 7FE$HC 24 denaturation X

7131, o]& &5l ol §WAIZ] $ RT premix kit 2]
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ARGAE ARAel]l whet HHAR WS XIPAZTH
MUCSAC frZ17toll tig PCR-E, Z17Fe] AL 1k
of| Al A& DNA AH= 2 ulE PCR premix kit2] AREA}
A Aol mzt JAPAATE FZ WHS-& I8k, PCR
€ 403 AA] (PCR thermal cycler, Takara MP-300,
_]apan)a‘ﬁgnq, denaturation2 94 COllA] 30%, anneal-
ing< 60 CollA 30%, extensionS 72 ColA] 30x3t
24z} A skt

(6) A719 50l o3t TEAL AHhS A=) Tl

RNA®| RT-PCR ¥ PCRE FZ¥H DNA 2HEES
71952 TEe A MUCSAC 37t T3e]
W o HE BT 5, S5 PR k= 10 (s
10 x gel loading buffer (0.25% bromphenol blue, 0.25%
xylene cyanol FF, 509 glycero)®} 2 &3t Ths,
Tris-acetate-EDTA buffer (40 mM Tris-acetate, 1 mM
EDTA)EY 2 1 pg/ml®] ethidium bromide”} ZFHH 1.
0% agarose gelollA] 2171 BE3IATE Gel ol o5
Z}7¥2] DNA bande A2} FAF] (ultravioler trans-
illuminator) & ]85t WEka, AR Gt

3) SAAZ

EE &4 AJ+= Mean + SEM.OE 34k &
JGT Aele] SAA = iz S]] wiE-g&
ERATE B4 A 2]= unpaired Student's t-test = SFH S
H, p<0.05%1 A5 FAHSE Foldo] = AL
2 gt

II. Results
1. In vivo
1) 89| 7= vt A= HA g S7lo] A=
9

7| =T M EZ 50l Hematoxylin-eosin 447} Periodic
Acid Schiff (PAS)-Alcian Blue 9412 A% & 333}
An)7g st BES A, S0, 37 =& 3
o] vt A Yjol] e Reprlow Mg [l ¢
< Z7F 9hdo|, 80, 17 =& ¥ 2571 JGT &
FoFo A= wilid Al ol 7S Hepoa Al
Ao eko] k23T (Fig. 1. A, B, C).

gl

>

B. Sulfur Dioxide Only Exposure

Fig. 1. Effect of JGT on intraepithelial mucosubstances in
trachea of rats exposed to sulfur dioxide

2) A9 AF 7t vX= 9F
273 JGT B o 713k £ |

o] Ay 717k Bt 7} FF ] AT WslE AT
2T 140 = 10 g (100 + 7% contro)Z, JGTE &
o3t T2 136 + 4 g (97 + 3% contro) 2 SA = o]
T3 2Po)E HolA] Ut (Fig. 2).

3) AFY 7t 715l vAE= 9F

257 JGT 759 & GOT, GpTe] 84 T &
3 AT A3, x4 GOT, GPT 8%+ 7

0.460 + 0.044 (100 = 10% control), 0.320 = 0.01
(100 = 3% contro)Z, JGTE T 2] GOT, GPT
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Fig. 2. Effect of JGT on body weight gain of rat after oral administration

—~ 150
I Hepatic toxicity m— GOT
S —= GPT
= T
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."("3
Q
8
5 50
s
g
N
0 cont JGT
Treatment

Fig. 3. Effect of JGT on serum GOT and GPT activities of rat

T 27 0.373 + 0.033 (81 + 7% control), 0.350
+ 0.015 (109 = 5% contro)E ZAF ] §2]3} 2}o]=
AR (Fig. 3).

4) 839 4 7]“°ﬂ o3 ¥

+ Blood Urea Nitrogen (BUN)2]
% % = Ao, 253ke] JGT 4 Fod
T BUN®S ¥4 % ¥5EE5 A% 47, dxz9
BUN- 8.300 = 0.500 mg/d{ (100 + 6% control)=, JGT
£ FoIg 9] BUN2 7.573 + 1512 ng/dl 91 + 16%
contro) = 78 F 0] {27t 2po]E #EY = I
(Fig. 4).

O

et
>
02i
£
©
Y
%“

of

2.

o

3

Al (p<0.05)

In vitro

0xl= &g 37

1) NCI-H292 A|ZdjA ATPZ =¥ MUC5AC &

A A

nAE 4

JGTE AF FEE5 2, 5, 10 10200 pb BlFH o] &
FEolA ATPE A8 F2le) A4
DA (p<0.05) FH FHHAIHT (Fig. ).

2718 o)

2) NCI-H292 N34 EGFZ A=%¥ MUC5AC
FAL A R AF

JGTE HF FEE 2,5, 10 /200 pl vieFye] &

5o EGFRE A=E 74l AA
A FHAHT (Fig. 6).

7 794
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Fig. 4. Effect of JGT on serum BUN concentration of rat
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Fig. 5. Effect of JGT on ATP—induced MUC5AC mucin production from NCI—H292 cells

* significantly different from control (p<0.05).

+ significantly different from ATP only (p<0.05).
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Fig. 6. Effect of JGT on EGF—induced MUC5AC mucin production from NCI-H292 cells

* significantly different from control (p<0.05).

+ significantly different from EGF only (p<0.05).
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Fig. 7. Effect of JGT on PMA—=induced MUC5AC mucin production from NCI—-H292 cells

* significantly different from control (p<0.05).
+ significantly different from PMA only (p<0.05).
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Fig. 8. Effect of JGT on TNF—a—induced MUC5AC mucin production from NCI-H292 cells

* significantly different from control (p<0.05).
+ significantly different from TNF only (p<0.05).

3) NCI-H292 A|Z oA PMAE =% MUC5AC 5) NCI-H292 Ao A ATPE %% MUCSAC 4
B QA L g 2 e mA= FF
JGTE HE F2E 2,5, 10 pl200 pl viFy o] & JGTE T F=5 A Fof F=H9lolA 2441319
EToA PMAE A=E BA A Z71E G0l x{a} 713k &% ATPE =% MUCSAC mRNAS| L&
M (p<0.05) HH G (Fig. 7). Tl TR A AgE UEA X3 g 9).
4) NCI-H292 A4 TNF-a2 =% MUC5AC 6) NCI-H292 A|Zoj|A EGFE $E¥ MUC5AC
B2 QA u]NE ek FAA T A= 9F
JGT—— HE FEE 2,5, 10 w200 pl vFYe] & JGTE HF FE= 2,5, 10 4200 pb iG] F
FEONA INF-aZ A8 72 A S71 94 FEoA 244121 A 7|3 < EGFE =%

Mﬁ] (p<0.05) I (TF2)AIF T} (Fig. 8). MUCSAC mRNAS] W8 75 §F o802 7
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Fig. 9. Effect of JGT on ATP—induced MUC5AC gene expression in NCI—H292 cells
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Fig. 10. Effect of JGT on EGF—induced MUC5AC gene expression in NCI-H292 cells
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Fig. 11. Effect of JGT on PMA—induced MUC5AC gene expression in NCI-H292 cells
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Fig. 12. Effect of JGT on TNF—a—induced MUC5AC gene expression in NCI—-H292 cells



A7) e YERTH (Fig. 10).

7) NCI-H292 N|Z|4] PMAR §%% MUC5AC
FAA HE nX = FF
JGTE HE FEE 2,5, 10 ul/200 pl vioFye] &
FEol|A 24417k M 7I3F Bt PMAR FEH
MUCSAC mRNA9] B FF5 55 o|EH0 =& 7
2A7E S BAFATH (Fig. 11).

8) NCI-H292 A|ZJA TNF-aZ $ %% MUC5AC
FAA HE nX = FF

JGTE HE F2E 1 5o w249 0lA 2441319

=% MUCSAC mRNA2] gt

d g0 RIS A S HAFA] ET) (Fig. 12).

IV. Discussion
S &71e 25 &3 -2 AV HAESe T8

s =S B fUHE BUH 08, F)
| 51 ik ol tha olel RloA tharst 9
O = 7)5E W=, 71E A 13} Wojide] o

S TFSta AMHE (phagocyte)9t BEZTZ FAAH
HYA (immune system)= 232k, 32} ®WojAde] &S
HIHP. 5, A 2F7I SAE HAL A
AEH A (mucociliary clearance)B}1l B8]+= AEAE

oke] FE528-E T, Aol EdasAY Fe F
g =2l AA oM Fa7k HEE I
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7S e
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BE WA Ade AFskE ke d oA
peako] PR ol gt A delelME 71, 713
Aol A ERE ErlEo] FIUZ ol=olut HAAE &
zsto] A RS ot JISTFHE $AA AL vt
7150l oJall SAZ miEEAY At AR o] 7]
A A Fa7 vgdE o2 S7FsHA =9 7o
e = vlEshA Fob. ko] SR= 1 9del ot
oh K, JEIK, B, Bk, BEIR, RUK, RUK, WK,
K SO EFH, o] F S5V Bk Tk, B,
B, 1Rk, BER, RE S mlad RS wdol 9l
ok kS| XS EML, IR, JEE A, Bk
MR RS S, /g Rz et skl HIR L ke 7183e
2 HAMBIE, BB, IR L She ko] AMS-H]
3}\4]:]_35 -6)

Vil K2 9] <ERIOIAE - RS> 4
S5 Ao, BT gz ket @ikt =

st JliiE ZtsHAl H=d, ol= QAZF FEHLIE,
-y, it DRz, VENEIn, RS 52 1A
sled X830k SFY A, <HUEE >V M=
f'ro] gouk, ol A bz kb= dushith

B Aol AR WERERE K-S, MU KEY L B
KEYS ke Aol A kskar, Wkl
st 204, B =, ke 2 kle] JEES ks
Z 5 g JAES MR Pl B, HES
msted 1%, i, WGl 59 e ST AHR]
o> I FARES A EA, A3 il T
&t %c@*é}—”— 57301 °i°i B g, Mol lEis
e W Ainse &
5ol 3o mm‘ii g o] Sl S8, i
< st BRI O EE AR H 75
B @ MiEEE 52 A8 374 A5d) 411

2 iy o BN S AR, AT, EEESte] Rz,

B@F%Wx Wi, WS, FJEE, WEAsiesh, BN, TRz
Mg 52 X283k &350 9lom, /A4S Wi,
I iinste] JisS it Ash=r RAvK ] #hol i
o Eo7AG #ho] ks &3t Uehe 4
Jagoll -S-8Hk wT Akl fHATske] EagEs)
AL = RSt s o= 19k Wik, T
S A BJIT} Pl IR, BHEFUK, TSk,
Fﬁi) PSRN, MLk st] Mk %5 x| 58}
a0, We Eifste iEEWE X 5sh=t] -S4l
ihdES MfIskE &%l T,

olFe] oFaE FHENEMA, WK

of

< Wbz

N, L, B s oFEEol i
WR %, WERINEE, Boi 5] 8= FrEe
718AS, 71529, H2d, 718k 78R 52
FNAE 28 5 d5S & F AT

oof] ARk, Bz KIESR A% of 2] nghk, Pk
5o A8 FHOR ARHIL Q= Wk k0l 7=
Aol ot 1] B I 71A ARldde s 7=

FAL A 9 A REele ol okelEe-g Wl
sheA) BETRo B, ofe] 34 - T 5] 9EA
Ao BRAE 7|5 Mo v w2l B 2

FERAY] & TS ANSA ST

AA, AHFES WO E 3 in vin DPS T34
Bk ks G R85 2AFE H2 02, 50,
FHoE i V1= M Ao 2] A5 S o
83l d7E s, 7= HY A 29 €
7] 2o JGTE 273 A7 T & 49 v Al
(goblet cell) U]2] AN E-fafol gt oFEo] Jaks =

|

ek Q] W o2 Sklsioint 1 A3} tharo
U 50, 37 9T HnE e w50, 17 ¥ ¥

2771 80, ¥ 2 JGT B4 FATlAE, S0, FY4<
2 I3 SN 715w Almde] MY o
aEE AFE IR F AbT Fg. 1. F, 7=
33] A|EZZol| Hematoxylin-eosin §243} Periodic Acid
Schiff (PAS)-Alcian Blue G2 A3 & 348t Hu| 73
st A BERE W, SO, 357 FUTAE v Al

—

Z Yol e BHepog JaE Jalo] ool Fvid
HHA| (Fig. 1 B), SO, 157 &% 253750, 4 ¥
JGT A FoTollA= GAE Frle o) ZasEs

78S BT Fig. 1 O). ©|H3 A=, uiali kol
Ozt 715 E54 dglA AEEE 7 |E A Ao
By Fate] zAokEEA 288 R4S QHln}
ANBR= 7| 23skd Z7ela st}
=g 7% gole] Fph wnlE 2 Ao U
Ushe joT7t AUTEA R S4E A te)
oF s, ol FESHAL dxigel shsolol
h= FEREA 9 718A J %M. o
A, B ATelAE 7]
A JGTe] AT Fo 1
slstel BA) AZ
7153 Al7]%0l v ‘]}: Aers 717t =AY, A
T S7h=dl wA=
JGT 77 %o 7Rk 28 1A 353ke) 49 7t
Bt 7+ AHe) A% WEE SgsiiEd, e




140 = 10 g (100 + 7% contro)Z, JGTE FAg 7
136 + 4 g (97 + 3% contro)= ZA =0 A5 W3l
Frolgh 2tol S HolA] B3kt (Fig. 2). (A A%
2 transaminase$] GOT (AST), GPT (ALT)] 84
48, AA=FA4e AEZE Blood Urea Nitrogen
BUN)Y €4 T §55 77 AAsto 27319 JGT
AT5S ¥ GOT, GPTe| 84 % 247 BUNS| &
A T TEE AN I 2y, gz2FolA GoT,
GPT ¥385% 0460 + 0.044 (100 = 10% control),
0.320 = 0.01 (100 = 3% contro)Z, JGTE FoIgh T2
GOT, GPT $3%+ 0.373 + 0.033 (81 = 7% control),
0.350 + 0.015 (109 + 5% contro) & SA = 0™ (Fig.
3) 72k Zpo)7) §la, TS BUNS 8.300 =+
0.500 mg/dl (100 = 6% contro)Z, JGTE T+ T-2]
BUN< 7.573 « 1.512 mg/dl 91 + 16% contro)Z 7
ol (Fig. 4 Gl Folg ztole #EE 5 gtk
O1AZt in viw T NP AAES THMNEHA, k=
kel T=<] FFEAER] GG F A Al 548
YeRJA] ¢8-S 811 4= 9tk

02 Wk kel 712 A9 Ao BH1E
AAGCHA, o] 4 A5l A4 FAl
A DO FAA EE T AE Y BA FEolA e
oAugt 285 A=A E Goti ) thedt 22
34 AYS WAk QA 7= Bl A &
He AFEDE A5 ARREE 17 7= AT A 2]
NCI-H292 MEE o] 831 ozl A1 (ATP),
2| A2 A7IAF (EGF), phorbol ester (PMA), %3]
ARIA (INPE 212} 715 FA4l2] A4 (production)<
253 el A 241319 JGT A2l 71%E Bk 7=
Al MUCSAC 7419 B4 A=E S8t 5
g 202 FAl §AA e A= Aol A 24
A7 JGT Al 717F 59 MUCSAC mRNAS| &
AEE FESIHTE PMAT calcium-dependent protein
kinase (PKC, Zrg2o]&4 ohild i3l 408 &4
slel= B2, mouse I|FNA 9] 733k dkfak &
&, =3 kA A S B4, 7528 AlskEA
A B2 (inducible nitric oxide synthase, INOS)2| &
37 A0 Yehle Bl de ¥R o,
A7t 7= A EAA T2l AEE ZIPPA =
Aogx HyHE EZHo|th EGFE EGE-F84
(epidermal growth factor receptor)-MEK-ERK pathway S
7478k, TNF-a= TNE-84] (tumor necrosis factor

receptor) S WIZNZ HARIA AYH-2] NF-kB (nuclear

o
i

1o

r

ry

W0 87| HHol e Y 240l 0jXl= J&t 43

factor-kappa B)E ©JoA&= ATHY HEE A,
MUGCSAC 7418 A 215 5 + e
%E:]X% 9}]\51_23—/1,43—/1).

A A3 A JGT, ATP, EGF, PMA, TNF-02 7]
Z} A% NCI-H292 Aol A 2] MUCSAC 7% 74l
RS FreletAl ZaAFT (Fig. 5-8). 18U, 7=
FAle] fAl MUCSAC mRNAS] &S ATP,
PMA, EGF, TNF-a2 Z}Zt A=3% 2494, JGT+=
EGF T PMAE A% MUCSAC mRNA9] &3S
TaAIe A RYoU (Fg. 10, 11), ATPS}
TNF-02 A% MUCSAC mRNAQ] 2ol el
e AFE BAFA Z3ok (Fig. 9, 12).
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ol theh WkakE k] BES TEeka, QX
71% I AEQ] NCI-H292 A|ZollA 7= FAIQI
MUCSAC FrA1e] Aol thgh of&o] J34 7= 7
Al f7441Q1 MUCSAC mRNA2] &g sk Ax

2o Ak

1. Bak ki, SO0 2 e 7= HH mjoh
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