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AKT a protein cloned from the v-akt oncogene of retrovirus AKT8

APC antigen presenting cell

BALF bronchoalveolar lavage fluid

Bax Bcl-2-associated X protein

BCSS breathless, cough, and sputum scale

CAT COPD assessment test

COAT cough assessment test

COPD chronic obstructive pulmonary disease

COX cyclooxygenase

CXCL chemokine (C-X-C motif) ligand

CXCR CXC chemokine receptor

DC dendritic cells

DCF-DA 2',7'-dichlorodihydrofluorescein diacetate

DVAS dyspnea visual analogue scale

ELISA enzyme-linked immunosorbent assay

ERK extracellular signal-regulated kinases

FEF forced expiratory flow

FeNO Fractional Exhaled Nitric Oxide

FEV1 forced expiratory volume at 1 second

FVC forced vital capacity

GM-CSF granulocyte—macrophage colony-stimulating factor

GPx glutathione peroxidase

GSH glutathione

IFN-7 interferon—7

Ig immunoglobulin

IGF-1 insulin—like growth factor-1

IL interleukin

iINOS inducible nitric oxide synthase

JNK c-Jun N-terminal kinases

LPS lipopolysaccharide

MARK mitogen—activated protein kinase

MCP monocyte chamoattractant protein
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MLI mean linear intercept

MMP matrix metalloproteinase

mMRC modified medical research council dyspnea scale
NE neutrophil elastase

NF-«xB nuclear factor-xB

NO nitric oxide

PAS periodic acid-schiff

PDGF platelet—derived growth factor

PEF peak expiratory flow

PGE2 prostaglandin E2

PI3K phosphoinositide 3-kinases

PLA2 phospholipase A2

PTEN prime time entertainment network

RANTES regulated on activation, normal T cell expressed and secreted
ROS reactive oxygen spicies

RT-PCR reverse transcription polymerase chain reaction
SGRQ saint george’s respiratory questionnaire

SOD superoxide dismutase

STAT-6 signal transducer and activator of transcription 6
TGF-8 transforming growth factor-j

Th2 T helper type 2

TNF-a tumor necrosis factor-a

VCAM-1 vascular cell adhesion molecule-1

VEGF vascular endothelial growth factor
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TEAE 5719 Y Afo]9] AA| 7|A|wgto] dojuts T& Y H(respiratory zone)
TE5FHel cl27I7HA] 3717t st HEFY(conductory zone) 22 UHH, 47]%
(upper respiratory tract)?} 5F7|=(lower respiratory tract), B4 &(lung parenchyme)&
T U™ 1. B71%e o, I, 7189 295 EZFstal floH, s 71
(trachea), 71ZA(bronchi), A71&A](bronchiole), HZFAL g5ty Yot HxFe
2, w2, HE(alveolus)2 4= 0] lom, 11 9] Fuf, AT, 2515 50| Uth
HAEE w9 7P A2 71e@Q #H2ze I 9 2FE Toh, 7|Z(conducting
airway) @ 388 (muscle of respiration)¥ & F 387152 EIorL At FAAAQU
35 715904 371 7125 S5l 718A], HAAAEIZI SR A H2E W ke) E 1Y
= o] 7] A ol4taletaet AbA o] ThA m o] g

5171 =& 7|¥H(trachea)ol A Al&Fsto], 712X X (carina)oll A -] 3 71 8A(right/
left mainbronchus)@ W+o{ A 1L, E5F2|5HA%E ti7f 2704 BA] =0 F 20~ 254714
HA = o] Hzo] o]Er}. WA= A2 FVIFHUF ZEFo|HH o, HojA9

7PA RS OF 39700 o]2&= A2 HEZE FIf PojdTth( LY 2). Hzo] HA2 uj-f- A A
ohF9] At A ¢ Qo Hio = L7 (stretch receptor)2HH 2t
AZAR7F v|FAAE Bof Aol A= ALt A7|HA 9 382 w443t
RudA7e Aufg et Fugildgo] SESHH A7HAs 551, 1Al
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7|82 B 718AC] 985k 52 982 I 71 T 7IHAE WAL, Sshue 9%

W2, the Shbs QE% w2 oojxlct, Zetil P22 As) FUH B9 HE7 ool
A, WA 5] thEE o2 AL I Wik R9hA] 0|24 gk, Z1akA o] velo] ki,
A 0 BAL 71T W s ol Jresow ¥ Hroz o5Ey AAwLL.
E, AT HE 25 RN WY Alpol the WAREE Syt ¥ o)A
4 7 AIAZ I AV Bole A iveolud} 2 ABE 42 F

= A7)
BOro @ B 5:0) RAE T} Fho] 440} ol ikshebao] 7hA TS e Fitoltt

ZF ipine sl mandty) o—m .\\
— Y] (Nasal cavity) 46;%“ 27 =
L= (Upper respir

HEgYy

2|8 [Trachea) = "-.-.-.\. -
r | 7=

! ks [Lower respiratory tract)
— | &X]| (Primary bronchi) ——b;ti—t-ln- LEAYEr TeSpTlony. rac

sEuH M| 7| 27| (bronchiole) —;——?7({
E H (Lurgs) 4—h o |"|liq |I

Z1BolA BAEE 7184 AP WA Aol A F GAF S HH F7oko] weA
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71270 0|2/ = 3 | Z7kete] 2719 WA o 90ME B4k, BE
7o) R42 9% gagr,

A 5F 2L 719 A b0 IR AUORE J%E B F719] ol 5o]

FEsich 37 Aol MY B B A7k FL AVIBA} opzt ABel ke 2

= 2 gede) g3t Erehs 27]9e] Ao ofsh

N
N
Sis
N,
g iU

7124 Zof g)ck. o] 2]

a3y A4, WA 44 HZ3H(chronic obstructive pulmonary disease, COPD) 22
g 71=Ago] A= Afole A2 AIZ|EAZE F71A Tl vA] = el 2L A H o]
ForA A = & glo, o] 11 ¥ o] R4 Q= BEIo| €A #5517] WZelth
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33 2. Hzo| %
[%iﬂ 7J]é-0] = ogocl:/\gﬂ@;, 2017]

S&A(respiratory system)E AW 55715 FHoH, 557 1%—% AHE 3715
dﬂl Wals IS Eitt} ol AUAE BAsH] A ALE F4ota, AW diAt
59l o]4lstet A W&ol Zlolth

2> ﬂ—ri—r‘ﬂ AAE Zﬂ‘ﬂi °?J°P°q *ﬂii %Jﬁ} M EZ} Abas
ﬂi%(external reSpiration)OlﬂP 5} 947]9} uﬂg.a Atol9] F717F wEEE 3
(ventilation) TP} H3E F7]9F HRAEH Afo]oflA] 4k} olAkabeka: SHiH(diffusion)©ll
ot W] F 717 L AR 559 F A IAE WEZ(internal respiration)
olgtil stal, HAETHS WA BHT 22 Alo]oflA] AbA} ojAlstetATt wBtEE A

st}

(1) 7% 4o B2 Folahg

S @1 9o HANHE HA(mucociliary clearance)

1"'

7% el o2 guA 23
762 Boto] viab sekEd, vAEA A7 B vAE S A ReIA FAEE Rl

il

shiA

IAEE PP BN 7| YF-E 5 AFo 2R H HasH dnt
7%= ’%‘l‘(mucuS) 52 Ae(sputum)Z 9, 24 DA &=, vEd duAzsst

olSe] FHE £, A, YUY, BN, 97, Hh, FEA 2L, ASHY B, FUSY

no"
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, Q11 Alt, Q1’3 BF=4, DNA, SIAEH 5 4% wi/iEda FAI(RE A4, mucin)9
=2 AR 55 FAZ FHolA FeA(viscoelasticity)& Fo5t= Fa73
57 A8 aolnt. o3t 7| WA HHL2 FAH o R J| @A Huto] Ex Qs HAM
(mucous glands)¥} AHsFA-S A= JAAA 2L} AN XM (serous glands) Al EZEE]
oot M2 95%7F &, YA 5% Ao g, 213 9 £7]d 5o o]FolA
Ut FHHE] 27t 21 G AR 4A olojzl AFFUA olFFRE ol Q=
2 Pejeta LHol= P Bk
FHHEL 71 wolA 3 4] A|EZL HdAIZ(goblet cel)QF Hust EH|A U=

AlZ(mucus cel)oflA THE01Zth AdA o g 7]38A] AL 7| HA] #HE A% do] 4
EZE5H FAIFoEAN 7 B/AE 24 A=o=2RH Hog & olyzZl, immunoglobulin
A(gA)ot 22 HAEd5S LTI Yo WA Heato] TFA o FatE = A Woshal
oy ZAHELAS B RN B e BEAREEH V|8 HS5H= 5273 o
AehS KL 3). wEbA 7138A] JA B4 e 2 A S8 Hol7]d 59
ShUE A= @afolgtal & 4= Qi

[£4]: MSD "¢l
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(2) HE2F

HEE 7B 93 Sl HY 255 doldn. HIAS2 Beddd o ol=das
p o

il ol =i Eé}ﬂl B 4257128 THAT G ARG 1B A

H:l

T

N
(s

11‘.

H
0 flr

H o]
o =
B S, AL} 55, o 19, 8, A9 2 29 G
_g_
=

u) HmeEo] Fhasha, ol Ae s 4 Ytk

3) WA ZS
Hx= 7hango] a5ty o] HoAn HEE 5 Hod 4 itk tiAl HE Y

HAAE= HAE O 2Ast= 22 (fixed form) 225 ot S22 &4, # 5=
At TS AT = e 133 9TS Jdsich. HuF Soiet 9o Astd
A A 7 WEdE, S5 5ol fYE] HANRZE Feth wEhA B2 ¥
HAE S0P AY n|E 95 o] E A9 dx Yol AN Ee} 551 7t
371 4= ot



71 4T WS, A 24, 7e 382 34, AUAE B So& A

e wAel AFS A 2QlF molga, U] FU, st AEdA

AT AR ]

Control

12 4. LPSE ¥50| Q=& I XX

[&A: Lee et al, Evid Based Complement Alternat Med. 2012, 2012:ID769830]

L =714 7% A5 85 t7] S FHET] FHo] 7EE Solet FHET] Tl
FUFAM E(antigen presenting cell, APC)?l X AMN|E(dendritic cel)Q} ZAgslo]
Hudg ol Huh FEY 2 FARANEZE HZE W9 naive T-helper
cell(ThO)oll &850 ThO7} Th2 Al Z& #3}e|o] 215 Alo| E7IQlS #H|3Ith o2 2%
N EZES A5t IgE H A5 Wi/l 2455 2Hloto] RHARI 7= dF AHE WA
"o}, 71=9] SAA 952 Th2 AtelE7kRlo) o8 X Ht}. Interleukin(IL)-4= B
A Zol A 1gES] AT WA ol A A EZEZIZ(vascular cell adhesion molecule-1,
VCAM-1)9] ¥do] #oJstal, IgE AAdol= signal transducer and activator of
transcription 6(STAT-6)9] A3 dd HZE EolA r}. [L-132 H[HANZEE A=51Y,
7N EAT A L] TL-4Reoll 235Ee] AFsHA 2 (nitric oxide, NO)E HH|A]7]| 3L, HiAMAE
o|gs}t 9 Hutst FuAxLo] HF3tof| Fofdttt. Th2 A]EZIQl F IL-5& 5914
ARl Halel BASHE fls] 8% JTS St IL-9& H|THNZE A5t IL-5,
IL-6, IL-13 52 AP|E7IQl 2HE B A=51H, S|4, RIRE=, ZRARZHY
Y A% WA 24 BHIFHH 5).
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®
. \‘!‘ / ** Nitric Goblet cell
metaplasia

&l 5. Type2 cytokine profiles in airway disease
[&A: Barnes et al. Nat Rev Immunol. 2018, 18(7): 454-466]

Aekal AEF A o] TS AFS TR 25T 9T Hheolth AHAl oA
tumor necrosis factor-e(TNF-e), chemokine (C-X-C motif) ligand(CXCL) -1,
CXCL-8 5o] BH|E 11, o] %39 CXC chemokine receptor(CXCR)-22} Ag}5}o]
FTATE Bolecle 82 Tt 5= YA ZE ClFIAA MY IRHE ettt
HAAIZAA IL-18, IL-6, 1L-18, 1L-23 5°] &H[= 1, [L-232 Th17 AZE A=A1A
IL-17 #¥1& FE8tct [L-172 TNF-a, CXCL-1, CXCL-8 59 #HIE HS F7AA,
TFTE HH SETHH o).

11
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W | o

anl et hypersecretion

Neutrophil

32l 6. Non-type 2 cytokine profiles in airway disease
[&£A: Barnes et al. Nat Rev Immunol. 2018, 18(7):454-466]

= % A Z(macrophage)?t TFF(neutrophil)s &AIsH
ol B3 g 49} S AMAZ(reactive oxygen species, ROS)O]
AN ZE= TNF-e, 1L-8, CXC SFet4ded 5 95 il 283
AA71E AASEL, BAl9] matrix metalloproteinase(MMP)-1, MMP-9, MMP-12,
cathepsin 59 YWEIaAE BugI} SFHOJAZ neutrophil elastase(NE),
proteinase 3, MMP-8, MMP-9 %94 grgo] Zulste] MAHos GRS aA0] TS
S7hE AL, FouEs] g2 AsfEci Y 7). duEsiasie oA as &9
Ewtgol sk, o 22 9 @‘E’Q—’ﬁ’—‘-«] &4 o] F7IsHA H L, ol ¥ 4] sty 7]
SHA| "t

olr

12
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IL8 & LTB4
> T sy

1t 252 1 ouuz

l i MMP

NE, proteinase 3, __ MMP___ 4 MMP-1, MMP-9, MVP-12, 2oEY
MMP-8, MMP-9 &1 .48} cathepsin R
a,-antitrypsin

l / l’ goheRsEL

a,-antitrypsin
fousasagy | § soumazawy
Cha s ol & A /8 The o -
-8 R ] i i
Jgl 7 CHHESHE A Sl SICHEHESHE A st o| 243

[£A4: Abboud et al. Int J Tuberc Lung Dis. 2008, 12(4): 361-367]

713 g He)t ul g A 0 Sk SR, Z1A) ) ol 7% A, & A
R ek uo] tele] ez o] 2 MEek. 7| wolA A4

L ogoe e F2 AYHE SR §4, 3L ARLEA 8 AAHE Sxo
CEE 94 WakEo] ofeist Hojol A4 A BRYOR A

R AR A A oF AAE 18 WA S ¥ ohlet Bk Setodet
R E RO H 0% AAMe)] o] AR WOz B 497 A9 YA, 718K
GZe Zeks B AL 718A A Hu7k wgE o Fstel te) Hzwol

2 Qlsto] 71-dS AFsHA 5] I, BAE 7R sl 71EA7F 2ol £7]H 7t
Pgstel 119, B8, TgEt 5ol Uehdth el &3] T E = HEeA A8
HAAEE/AFT] ] HjdA R o]F S (goblet cell metaplasia)@t HAEH A Z] 154
(hyperplasia)°ll 9Jgt AN 7H-EH](mucus hypersecretion)°]THIH 8).

13
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fakod e L g AT HEHY 7|E
Mucus hypersecretion

7| 4oz Goblet cell metaplasia

T 8. 71 L B A B0 Y TR 5

[EA: 4. ey E, 2019]

%) 71&= F&Z 4

FoAEsE Aol WE 7= FxF Wite ZH Afet TR It
(proteoglycan)®] 71A9tst 2t A%z UeUA o ol 7= BE2 |
(hypertrophy)2} &8 (hyperplasia)e] YAl 7| =¥ FA7} Z715k=1], o] I3
Aeo] FFTEet ATEHITL ARt 22 ASHANA 0 o8 FdEo 8T 54
Tool= AP EFIRIE granulocyte-macrophage colony-stimulating factor(GM-CSF),
IL-5, IL-6, IL-12 5©°] A3, AEIIQICZEE eotaxin, regulated on activation,
normal T cell expressed and secreted(RANTES), IL-8, monocyte chemoattractant
protein(MCP)-1,2,3 5°| t}. AZAAZ = platelet-derived growth factor (PDGE),
prostaglandin2(PGE2), insulin like growth factor-1(IGF-1), vascular endothelial
growth factor(VEGF) §°] 212™, 11 9] phospholipase A2(PLA2)7} &oistal Ut
(a4 9.

=2 o o

CYTOKINES CHEMOKINES
GM-CSF otaxin
IL-6 RANTES
IL-11 IL-8
IL-5 \ MCP-1, 2, 3
IFN- TARC
L. - s
LIF - @ qic*a;; A

ZIE RS M=

e \

GROWTH RELATED FACTORS LIPID MEDIATORS
boe rocs
IGF PLAZ2
Arginase
VEGF
ADAM

13 9,71 BT S4 Bof AIx}

[£A: Moon et al. Allergy Immunol. 2019,4[e-publ]
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(4) ZHAE £ 37t

A9 75 AR FAISH] A= AleE4 el =/d3 Ali Qhire] 4tst £ 9
B352kgo] 43 o|Fofof otal, YRt o= AZFTE AlrEol A= glutathione(GSH),
SOD(superoxide dismutase), catalase 52| TAsF G40 oJ5) AtsEZ o] HUjoA] A A
H3 Qo A=A} AR #Eo] ASEd £Oo® TR AHE ARIAEHA
(oxidative stress)' @ 3}al, o)== A|E AT A IEE ;T 4 Ut HxE Ag
A= ALS} AEF A0 ol RiZdshal, AZpA’ 5O] Al ¥ 24 JREEE &5 447
B0l oli7h AgsHA ot AleHA AEF AR EAFE H O] FTA oAM= 535 duk-1
Tl ES A (e-1 antitrypsin)E 2435t A2 W 7=t thEs|Ekgo] dojuh
¥ 2ol BEidS S7HAZIA "ot A2 Fapdo] F7tEW, R=RE FU Yol
Bolsi A, =gt JF g2 oF7|sHA Hot
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A% o} A2 Ho] 5] Wto] go| WASH-T| SFAL ARG AyHoz
wZwo] b, B, WHA WS, GHely] 5 37 B0 EATH Bl A
w2s7] 4tk 53] GEHA 37 KW F ol vAEAE AEHE 435
71BA) ARG H2H G5 Uste] AAANANE 713, 7 59 587 S 9
fith £3712 B9 499 WAEA 59 874 fast SRR D WA A%
ol W71 P4, WY A A4S, A4 5 557 FHL 2Rty BuED gt
719 e A% Yukd 3 glor ol ols] AAL A HMAY WA 5 557] B
A% 74 Agolct
557 A GRE 4RE P 398 25| g iiﬂ 95 A

uhs ra%%cﬁl 7195t A4 9

7]411)5011 A dFo® wAHAS AR, 7 S)ol %HE}E T2 9
Ag7F ashs G ALY A9 712y Hut AoA 2] 43kt Hnhs 55 23
sto] 7137 8A]
7154 oz HAsH ou]7} Qlt.
wtebA], A7715AE oA 71371 8A] B 75482 ‘Tﬂl@’a AL, B4 AA 5=
eI Eak R AR [ e i ;ﬁﬂﬂ?j ORZ A7/t HWRSHA] Gk ARgolA 7]3 - 7]HA]
AE13, 7HE §) A =& ojn|gitt.
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(1) e

vk w414 H &K Chronic Obstructive Pulmonary Disease, COPD)2 7]%9]
G2} H3x0] uhy] SO = Qg W FSESo R "] JEEA] Al HAF XY
St 7|15AIRES B 08 ok v ﬁ]ﬂﬂﬁ *E‘Oq AJA o} Ae] M| 7kA0|
oA 7|8} HETF EFE O TFT] T4 7] A o= HoJEt of7]A
Z1FARolE ok w2 4 W 5719 o] % 5_301 Zolete Yriz HEF
Z74%¥& sto] FEV/FVC €0.791 3ol sfidgtet.
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TRE Eﬂi}*ﬁli ¥ o dAg w5t w7|EH &7k HRIE 2HE = Ak
St2 ]1sf 71 7A °P°l oy o}u% ‘414‘.% HH 5717F S&3] BpAY7HA]

ch
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ot
=,
1o
rE

S gk S40] 90wl /1% 1 37 SEE BAw Al 498 G0t
Agko 2 vby 7BAG, H71%, 191 e # DG ole2 Bojolth. F2 Fio]
osiAEt, gt 1 G EYA BA AW 2L AA4 29 B ope Agt A%
Hul 32 97] 8ot 2L 7] B ohE §9) 2] ofa) B4 S it

2) 78 A<l

”J*é w /g HEge] ARz 7P Fashal & 4R A2 FAol. 1A
v 2/g wfdek &A1) oF 80~90%7F Zoll 23 A== Aoz FAHHI Ut
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olr
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oH

7t 7t0|12

AL AAAH R M B3 AR, B2 AN Ao et Aol
e 9% QA wEe] YR 0 4 9] o] BE FAATE o why w4y
HATOT WHAAL gtk ST vIF A vs) FANA 557 A
W A 7% o) AL U A% B S glom, W15 At Pa SR v
ARBE St o] Ha Aol Aol uet A0 wERT ) 4719 1A
FAE 2 5F7] B4 B4 A BA%e dod 4 gk A4 F2) Fol A4
gote] o g3t wAo] G WAH, Wl AAZ ABAPO2A Lol
g H Ao B 9 AR A8 ek,

NYH BANTEL S FAFEEG), 4FBY, W)= S8 Pk A%
29l ooty Feldht WER vy w4y WA 2o 4 9k of/le] FAL

St RHg w A wHdee] Yol 8 AAA "

@ AU 2 37| 2

A U 371290] A5k Aoy HAg A A= siEth A9 3712H0] vH
g HEgE WPA7|=A= obE] SAsHA] AT Fof HsiA= 1 HEo]
Aoty gttt 3|7} HA] e AR A 29 Wt 2 AFRslE ST B A
(Biomass)Q] 942 Qla] BrAsle Ay 7] QA% b Haj4 wZsle] waya)
TS
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(3) #7715 AA

g HaAd HARS HEFE S4cte HWrle AAE 9 A9 5 Sl
g Aol Mgl Tatst, 71, ZH7E QloH, A 22 A EE
HEol e AF T HAA HAdEE ilste] H7ls HARE APsh= Aol F8
St

7124 HEFEHS 52 A 7 Solvl F o] BEE S22 UE
U=T7HA] Ytk HZ8FSEHS 74 Uil A4 59 F2 HEidle =84
H&=H(Forced Vital Capacity, FVC), 1&7F Y4l &g &451= 1270 A 371%
(Forced Expiratory Volume, FEV1) ¥ 1&7F A ©7|3F9 A H&Fo] st
H|(FEV1 /FVC)7t & ol-§EH. HEFSdHol ot AA ZHAE A st=T
0101/\1 A9, 71 2 AES 15t Y 24 BN 4 AGH 9 vl st

W=sHA Hoh v w44 wEe gRto A= 718A] S &

70% m]Rto]H &3] 7k A o) A] %= 7] ARte] EA17F &2l

o]l & FEV1 /FVC 7}
=

AlZto] ket wid A HH W2 ohE S ASEY| e ook 713 o 77

@ 4y

B4 A4 A9 BASAAL B8] 1 TR Fo £ BT Ago|
hech ThE 28e glol Zhesk 1del 3709 ol s, oleidt et 24
A4 Qe A9 WY BAGolekT T 5+ Yom, o] FAZANAN 7IFAHe] UL
glom Wy Ay WA s A 4 Ak
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B 2,00 T TESS olE 4 Ol A4 KIE
ot 7|E =0
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SELY =2
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7182 AL 7% TS} 710l 7| S Kol WA V1% 9% Adoltt.
A4S 77 do] dol(asthma)s 1e]2010] 'S Fuoleh & WolA S
olch. A AAF o BAF 3007 shae] oj2k nASHoR Fagt EAlot
HA19] S 1) Sol i 7| BA7H 2 FolAA B 23, 719, AHAEA)
5 587] F40] vEsA TAHOR tehdth A AAHOR fySo] F715HL
glor], Selutetol A Aok HAdEH 404 o1F 4lol4 SBe] SV Ut
A AzH 5o AHA o|zHlE ofjet A4, A, YPAY ol 52 oA

o
Fel A1 Rio] & golet,

N

8
N
ko
e
=

AL QoIAL 54 AohA71E QR A QA9 oot AR R U 5
It PISIARE WHARE], AR, o), AR, viagd, 242, 497
oI =g Bao] g, ofet Axtat 71 5Ms}, 7199, gl A7/ 2
B9/ I, AN E Y, W), AAE BF, 25, OFF 222 Sol Ak

B) 2 34

A0 F8 FHEL 2 A5T HE0R A% /|2 £F0= I8 WA
Ue27] 9ol BUS FUSH ) B oA FUE B0 el FAS A4
gtk o]0 W4] BA7} 2L Aol AL FAL A9, o] FASo] o] AL AL
WolAS BHIAA 9% e Aute sjst Bo] A4t ol 7xo] JET}
5%, 552 9o ¢ g Hojo] Byl Uk ol=jgt wpge] o8 7127}
Folx® 1= 913 HAl9] FAF5o] ThFshAl Lhehde.

2% 2%, 713, A9EAEA) 5 4949 84 34 dolE Ther S4o]
UERdTh ol o] W A9l nt2s1H, Fhee] BREAL 5 o, B
ol 7Hei7t Aol Qs A 2e S4F 5ol gtk o] Ael Fo £F Tato] ©




UY7ISHE 7Isd 7t 710|1=

Ll ols AE w

1. Ho|20pHe| M7

7t AR YE HHO|L0FAH

71 78R FEHOIE 7 ) B VIsde &
AAA-EAIF ] vho|entA = ol o] # 32 g 4 Sl

ll
[‘E

* 48714 B AAHEAY Ao wet 4 Ak vho ortAS HeyT

H 371271 2X SECIE- 2k §) o =82 & = U HE

517] 5k Al FTAE, SEAY 9

= HtO| 20t

in vitro | i

HIA E: F FSAE(total inflammatory cell) 5,
Z Mg L(leukocyte) I,
i&——r’-(eosinophil) =, YA E(mast
cell), T A=, B A|&E, Th2 AlZ=,

7]111 LH Thl/ThZ ratio

Y2714 | dgEA: AHEZ(IL-18, 1L-4, IL-5, IL-6,
aSMA IL-13, IL-17, 1L-23), TNF-a, IgE,
23 EZ9l, Eotaxin

#17] A NF-,B(IK-B, p50, p65 5) pathway,
MAPK(ERK, p38, JNK ) pathway,
PTEN/PI3K/AKT pathway, STATG

WA E: Z HIYAZ(total inflammatory cell) 5,
< WM& (leukocyte) 4,
SAFKeosinophil) 43 S5 neutrophil) 43
@35 (monocyte) 4,

&AM Z(alveolar macrophage) 5,
CD4" T M=, CD8' T A&, Thl, Th17

i g,
H ol

: TNF-a, TGF-B, [FN-y, IL-18, IL-G,
IL-8, IgG, CXCL-1, CXCL2(MIP-2)

o8
Lo 2
2 o2 o

Hu)

)
18
W
ind)

TAB/A INOS, COX-2
%

: NF-«B(I«-B, p50, p65 %) pathway,
MAPK(ERK, p38, ]NK &) pathway,
PTEN/PI3K/AKT pathway

oop

71T AFst & 4 E4(GPyx, GSH, SOD, catalase %)

o]—A]—_QI»——
AR TRISFEA B E(ROS, 8-isoprostane, O, NO 5)
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71271 X] HEHOIE - Jte §) B
23 J1s8t SIS
E B0 204 — =
in vitro | in vivo | Human
2gsz |[7E BEL FE AR O
=AML |7 mawgz 0
wa | 2% 718A 0
4 | MW mwa =@ 49 o | o
A oIl F5 4], uh AES o | o
@@}ﬁ?u] Zo A HA] A ATEA] e) O
MUC5AC, MUC5B, MUC2 O O
71491, 71 §1x, 7t viEs @) 0
71
714 | =FHAHEFHEVO), 127 =84 S7)HFEV]), o
A |FEV1/FVC H]&, 374184
=3
H 57| 7ZPER), Fd&7 |7, EI3e7|F @) 0
BCSS(Breathless, cough, and sputum scale) 4] 0]
CSS(Z13544d 4, Cough Symptom score) 0
o1 LCQEAIAH 7| AL EZA}, Leicester Cough o
x] ] Questionnaire)
H
VAS(7] Z]Z/U—/\]7]—O]-H—_1:J__'_j_245 Cough o
Severity Visual Analogue Scale)
=37
—,:SL—E: COAT(cough assessment test) &4 0
4ol A H7HEQ-5D) AEA| )
SGRQ(Saint George's Respiratory o
Questionnaire) &4
CAT(COPD assessment test) AEX] @)
mMRC(modified Medical Research Council o
Dyspnea Scale) A=A
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Lt. HIO|20FA &9

(1) E5HIAE
1 712X W L2714 ES

@ HIMZ

n 2 JSA|E(total inflammatory cell) 4
IZA Z(Inflammatory cell)= HWA| Z(mast cell), &5 F(neutrophil), SAH
(eosinophil), XM ZE(macrophage), X+ 5-& EZoll 310, A|E7RRI, HAR1AL,
2ol 2AE EHlote] AT ¥ 9 Aol it #o] SollA B4Rl 9T A F
IS v A2 &8 5 oot

e
ASAEZT= B

Z WEdL(total leukocyte)
WY L(leukocyte)= A FPFAA FaHAJoR FET 5= 1, FHFd= A
719, 577 oy, Fatg Aol et gl vt itk & WE 5 (total

Al
R
S AE2 EEF 5 ol

lueukocyte count, TLC)= €= 4t

® S AM(eosinophil)
AE A 9ES ROk Jlow, VA AR A &4 oF7|stal V&
IS S7HA71H BRI DS fERbet 3 R EQAE SRSkl Qlo] 7=,
HFEREE 7S
= H|TAZ(mast cell)
[gEol & 273 ¢lo] Agstd BIThA| o

HTA| 2 7|5 o] HubolA A&t &
w2k 19 11-1,2,3,4,5, IFN-7, TNF-a A4t
H| T A Z 2 KL E

k2 2]

» T A, BAZ

T M2(T lymphocyte)= T &
Al &3 a3t T A 22 AstElo] S Hejo] At
B AlZ(B lymphocyte)= BL+ 5 A S APAlo= Al

273t Hof Igk9] it 771 ER L2714

)
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771K HEOIE - 7 S) #
—

» T A|Z subunit(Th2, Th1/Th2 ratio)

LA =710l 23 A= A T Al2e F2 Th2 AlE= 23151 Hoh Th2 Al2= o9
£29] A F70(interleukin, 1L)S £H|5}3, B M|Z7} §4 N2 2 BI5lE = Loj&rt,

= QIEFXI IL-14, IL-4, IL-5, IL-6, IL-13, IL-17, IL-23

Th2 AlZAE IL-18, 4, 5, 6, 13 59 Alo|E7IQl BH|E A=35to] G274 7=
FSS RS [L-189 B A4S T dgollA Eul=n, AAE L4435kt 3354
FSEHE it THo] Qo -4+ 1L-133 37 Th2 Al E35to] ofstal, B2 029
A ASERES Sk, o] oA Th2 AARIAR] GATA-3E EASHAIXIH
ERF HABEH(FA 2] o3}, 7% HR3F 5ol Toist [gGE IgEE A5t

o} [L-5% SAAA d59 F8 AR|EFRICEN ZoA SAER )

o,
)
H

i r_\:‘,_l‘
)
o

2312 HA9, BT, 71E W ZAT HES S Ak B4 FEIA Dt 165

B 9 SAT Qo] Woldtth [L-69 AL EF WSS FHAWA The

A @ Th17 AzClH 2EEE | 3ol Boistel, WYAZAY Ad L BoA
1 3

7ttt IL-132 Th2 A& £35Sk #ostal, BAIE A4S JAAEZ T4, sjAdAl =
o|g3}, 7| Aut FA] Z7}of| Tolgith [L-17S AZ35H AH o G 2714 GEHS A] BH]
i, 334 9FUSS U717 % gtk [L-23S Thl7 AlZ9] 8 AR A3
lﬂuﬂ:l-

AR ok HANZE 9 7| JEAZA Z8|EH, 252 dF5E o]

= [gE

[L-4& B AlZ2E A=0te] IgES] BAbS S7HAITh A [gE= @3 =2 3ottt

22 W HebA| et DxEH o] ST (basophi)e] EH| Sli= high-affinity IgE

BAlo] F2E L, ojn g =7] FHo] IgEet AstA HH H|[TA| 7} S45tE
6liE}U1 FIREZCQ, AIEZIR] 5 o7 AF w7z Edo] £8|Ht

FEAL A B HEA| o] 245 7S W ERRERS STV 2

=
=
olt}. R 7 =A< s, Y ik S35k ot

E
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" eotaxin

33 5o/ C-C AlX7RI(eosinophil specific C-C chemokine)o|HA], @3 vto g
U2 QA 2E0] 7|2 ol skt A-8ote RA ALTIleltt. 53] &¥=7] v
F 7 20 DAY o] F2 SAAY= tR A 2ol

5
=

©®@

r

71

" NF-¢B pathway

A=Y FE S A5 AEY AR op7|H V= AuARE &40 2 Qs NF-«B7F
2793} ©t}. 2 TNF-o%} IL-180°] 93 843t g =714 45 9 5
71% AH A Eo| A &0l FrstaL, o] [l Alxe S Wi EEE UFoE BH|5H
Ho 5 Wi 2252 HE QMRS SF5E T2 A4S, T
FEIE A BgAtAaFT A HlEdE oF7|sHA "ot

= MAPK pathway
Mitogen-activated protein kinase (MAPK)+= 9J#9] A5 & HHZ HAdolo] A9
A% AP, 283 B 523 982 3ttt MAPKE MAPKKK—~MAPKK—~MAPK 2
A% protein kinase cascade® &oto] @443t &, o7 7HR| 9 4 [ HEE
FHYO RN AE WS PUV,
= PTEN/PI3K/AKT pathway
PI3KQ] A7} 71% RIS A 7|1 7| 8/A] 2R Q29| TAME IFolHf T4k
3= AAIA AT IS AAISHA Ho
m STATG6(signal transducer and activator of transcription 6)

B AlZof = 8&A|9F Th2 AlzoA &8]H IL-4, IL-13 5°] 2YstH STAT6Y
ASHG B27F R 11, o] 22X IgE 71 A/ H .
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DY ESHEIHM
O HIM| L
m = FZA|E(total inflammatory cell) 4
BSANE= HITA|ZE, S5, AL, ANE, |o4t 52 Zsk 3lom, Ao E7I]]
A7}, ol BAE EH|oto] AF vhE 2 7o) gt Hho] SollA 429l 3 it
& GoMZFE 95 e ARE S8 = AT
n 2 L(leukocyte) 5=
A BT FHEAHCE 2D & AL, Aol SAE, ST
At F WIS = IS S ARE

W= A
7k oleH, Rt gels Yxyet @87t

S+
283 4+ Aot

» 5ZF(neutrophil)

IF3T= TG Ve A SAY 7HAHEZAHA 2 K Yo FTIet S50
o g Qg APF o= HZ 0 F op7|otA HW, STFFol= DHES et S
StE g {22 uhaof 7]ojgitt,

» GHZ(monocyte) T
el = T 7| HSERtoA FTFsh, 5] CXCLOY 9o &/d3stH .

AN EZ(macrophage)

QA ELE TAEZE 557 AE9] 7%, HA-AT} 7| TRA H EA 2 Ao A HAFRIH )
5~108] o4 S7Hd B Holw, d&e| F5=ok Aol dnt. diAA 2o &4dsk=
TNF-e<} IL-8, CXC stetded 52 dai7hiEds A5t SAlol MMP-2, MMP-9

AZ AT

50| e a A Hlste] W

= CD4" T MJZ(Th1, Th17)
AAZo] o5 A=H AL T AlZE= Th1d Th17 AlZ=2 E3}sHA4 "ot CD* Thl
2 Bu|ska, AR, 357, TAE, CD8' TAIE, B AlX 59
oz FUsH "t Th17 AZE 3375 7= W 95
¥ 23] & Th17 Al22] 47}

o<

ki)
A= IEN-r 2 233
off 7H] 45 AlxES EE =
2912 YA o] Bojaet, 7]% ) BERE Aok Bl 2
 Quld o & FEV]9] S Adotl, 7|F0 58S Wollol= Aoz UHA Ut
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m CD8" T A=E

T EZo) o) 7%, A7|%, HAd] g

T OHO
W75 FFE/F AAAL 24 £ Bolste FRY

AAA w4 1S Fest "ot

547} a4 s /1% Wt

g B2k, 15
MzZo|t}, FZFHOo == AE

ABAE 5

= QIEFX; IL-14, IL-6, IL-8
'mlﬂilﬂﬂlbu?mﬁ 1L-89] AfolE7tel W ety Ealo] Lulsln, WA
CE LN PR

og=9 ]
0o = SR

H

oz TP IL-189] FF A4 A5 A=-IA
/st iv—?é S-S 2 #=o] A

49 P2 of]

Wﬂwiﬁﬂ7ﬁiﬂﬂﬂiﬁui%ﬂﬂﬁ,
82 AF, YA LS BASAY

= TGF-8
HdSeE S 7k AlRoA S7HE, B o] ofRlth. &7]=9] HReld]

7lojsls WMol Xk Fee

= [oG
Y2714 71 5 2 7S FAIA 1G] =F0] A YEhtar glof 7=
@5 W] Az FgH}
= JFEN-y
=7 7]

357 W WA9S Al Th19 AARIAE A=312 Thl ¥

T-bet AURE A=35}0o] [FN-y& A& 02 HAISH= positive loopE
® CXC ligand(CXCL1, CXCL2)
IS 7= HSHAZ oA gl Tofslit. 7=
Lavage Fluid)Q} A9y CXCL1°] W& &7}stct.

T4 €= A] BALF (Bronchoalveolar

v o
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A

®

Ac]
ri
fol

® iNOS(inducible nitric oxide synthase)

iNOSE L-arginines AFSFAA L-citrulline® NOE AJ/dstH, Alo|E7}Q19] A4=o&2
lsRdl=g

® COX-2(cyclooxygenase-2)

COX-2+ arachidonic acidE PGE2Z2 AA7]E 42 FFoly WA= 95
dr = o},

® NF-¢B pathway

=71 &2 AoH AEH AR o] V)= AYAR SR s NF-,B7F 8/}
Hrh. F2 TNF-e2t [L-18°] 23 84355 g 2714d 95 % A 95 449 7=
FHAZAA ZAo] SIS, o] [ Al EF i) =S diT2R EH|5H €
S W 2SS HE RAAEY TFFE F=2 TSI, TR
HHA B/gitady A HEde ol dt

fo

a7k %)

= MAPK pathway

Mitogen-activated protein kinase (MAPK)= Q9] A& YHZ Hdslo] A9
8%, ArE, 183l REo] $8% A4S k. MAPK= MAPKKK—~MAPKK—MAPKE
ZAH protein kinase cascadeE Fdto] E4std & o 7129 B3 A% HES
.S

2o =N AE S .
= PTEN/PI3K/AKT pathway

PI3KY] A7} 7% RIS ekShAl 710l 7]38A] 22 02 9] T4 Fgolu TA9]
SIE AAIA AT 8= dAISHA Hr
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(CF) 712EX| LY Siteks 71

M &rEIE A(GPx, GSH, SOD, catalase) &4

% SOD, catalase, glutathione peroxidase(GPx) 59 &AL 7= G5

¥l Telgic.

@ ISHEZR 5= (ROS, 8-isoprostane, H,0,, nitric oxide(NO))

TAEHE L] 93t Akt AEH AL AFto] 22| Folsta, FEUHSS HS =3
A7l Q< vk 7= b R AR A= ROSEF H,0,9] #HtsHEd Eago] $7t
gtch. A ATAEEe] A #9Q1 8-isoprostane® AE Ul Z7HETH AsHA] AE#H A9} BEo]

7% AE W == NO= A=A Zgsto] =gt 2zl peroxynitrites
FAsta, ol 7= Y DA 9] nitrosylations 2514 Hch

7| e 52 G 9 v V1= 450 ANE Ueue 4 A Eo|H.

Hergd o2 7| =RgE 57451, Penhe 7| EAFS Usdle Al E22A &84

Oﬂ‘fﬂiﬂ‘ﬁ% U YRGS BAEAH 7= dEso] 43 FAYADE, 27
YRS ARE BEE S Ao

@ g2 7

LA 2719F 9 H7| =95 SAECIAM HEZY] dzo] AT FAYAH.
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(CF) AU zh=H] 24

O HAZH|MLO| ISA

EAFTAZAA Hho] ZuH7] AsiMe FuAZoM siFAE=o o]FAd3}t
(metaplasia)7} B85ttt o]F/g37t APH3} HEof FA4to] S7HsHA Hrt. AA
FTA Y At HEHA] 2 AdEiolA WA ZRIAES] AT EolEe AL HA
AZS0] 23 A= Auidtet. #igAZY o]FA A= HrE o vl A 4,
G 27178 A4, Feid7], 718t F44 AS=dE0] o8 o1

@ HA(FA) Moz

71 HoBL 9719l 7|k ujArA|ZE(goblet cell) ¥ Autst HABA(submucosal gland)
SOoZRE A, ool 7| Wi o A 5tHA ot EE A A 588 9TE
St} 8y T 78R Y, 78R S S0 T 984 257 AgolA = EEe HHO
Fhoh g A IR 7 Eo] 713 {4, 7= F37RY A 5= S 4= Qo

@ MM SXMX} &= (MUCBAC, MUCHB, MUC2)
A A BHA $AA= MUCS5AC, MUC5B, MUC2 5°] 9low, &3] MUC5ACE H9}

N,
H1

e Aol A e s FAlolu, MUCSBE B4, 7]¢-718A Hus
Moo ZAfato], MUC2E W04 Ax ZAgict,

3) ¥ A7

O 712 - 712X HH £

@ 2N HEZHFVC), 122 =8N S7|ZHFEVT), FEV1/FVC HIE

S (forced vital capacity, FVC)2 HUZE 4 E°]4A 3 tr2 HH 9
LH0 8 &5 7] WA FS df WlZelth &= Hd=E Sol4l ool A719 8¥&
os W o A 1x7F W4lske] FEVIe] "Hoh 127 =84 Z7]%(forced expired
volume in one second, FEV1)2 A 1%7F dupt @] 3 Y4 & JEAE B AR
oty HE AAQEZ AV k84 HETFY 70% o= A 1xo Ud &+ Aok &

H"
JErL
O.L.
@
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g4 o] vlmste] A 1xo] Wil o] i
ARGt mEbA] FEVL/FVCE 715

AZ JlsY @It Jtols
Va4

o) ot

At
uht e |4 4 1S

gl

e}, =
ol&= W4l

YIls
=
'I__
t

FEV1/FVC)0.7°]
FEV1/FVC{0.77} 51
gt F5E ERlsk= v‘l?l' A|®x7
ZHE7 RS, 2387
expiratory flow, PEF)
sto] 71ZoA F71E

Ast 75
0] &3
YA e 27

® 22717,

o]/g— z
tol 7120 £715
71%52] QPgst A1 Bt ek

Ay
o,
olr
u‘,[oln
N
o o
g o
ot
¢
(®]
o
i)
A
ol
M
i
if s

N,
ot

42|
14, 710 47} 2ALols, jEA el
It}

MAE
(@ BCSS(Breathless, cough, and sputum scale)
F8 357 34 SF=, V1%,
H7kols o] 2 ARSIt A AAR Likertd] 58 HEE AREsto
4} B7HA o, 8 AL B AT 4R AR

.Z_
(<)

1 947189 WA 9iel Y gl
A44, AL )] st 1979 gEow T4

@ CSS
71349 "=, %

0]

T

® LCQEIAHZ|EMEEXAL, Leicester Cough Questionnaire)
T GoolA AREA

71% o= 9]
rastal HA 2T = U
AREEE ARO0E 3709 JARIAF

olt.

=
}gf
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@ VAS(7|2I54 A2 0rd 21 M=, Cough Severity Visual Analogue Scale) 82X
71349 ARl B ol £9] AHEEE HHOE 100 mme] A& 10 FE £9
713 follA FaE AR F 29lo] sigEntal sk Aol AEE EAISHE Y

Aol

® COAT(Cough Assessment Test) M2X

N,
i)
Mo
1o
e
s
)
19
11[01.
l o)
o
_{
)
N
ue)
X,
1o
é
HI
lol
_?_4‘
N
i)
ol
iz
2:
N,
2ol
0,
)
-,
A|m
o,

@ 40| & B} 42 X|(EQ-5D)

A7 B 4] A 2 ET(EQ-5D)EFL 1307] ol4¥e] Qlojz welE|o] thakgt oo
ge) o] 85T Qi o] A W7k HEAo|Th B4 WES 44 $AE okt dvk Wk
Aol E A2} B AEE AR o]t

@ SGRQ M&X|(St. George's respiratory questionnaire, MQIEXX| 57| M2

SGRQ= 2571 5740l 3ol B5Y FAPllM = A7 ¥4 410 d A= s 22 & AUtk
THgA 0w AWARl Agto] 479 AE FFATI= A JA AR 525 HHI} HIL QU7
o A F2 Y 49 BS FHA7I= AR &8E 5 Stk

CAT MEX|(COPD assessment test)

kA B4 #52A3HCOPD) B7HAE(CAT)E SEZeto] st 2304 A EE &8
o = Ath SGRQY AEAE SYste] W= A= tidAte] SA44, FA1A A7 A
Agof| m| 2= FFE B7sH ] gt Aol

® mMRC(modified medical research council dyspnea scale) A2X|

F7159 A4=E B7I8] 8 vl Thoracic societyollAl 19k ol

mMRC &A= 72| 9 A 22719 Jro e &3 #dd 5719 H=, 1, 2,
of TgEo] WA HIXE FeS WotT,

fo

33



v
oy
=
olr

AZ 7Isd E7t 7101=

Hio| 20| 7 Y

(D) g8/ R
O 712X W L=71d SSHH

O HAMIE

Hm
O
o,
N
i)
i)
>
N
N
=
ko
>~.
m
(¢]
Jé
>,
O
Tr‘
9
o
i)
o,
ok
é
i

AZEYOE o]&5to] A2
%S AASITE. = bronchoalveolar lavage fluid(BALF) W &A= 2% WY A2
NeE ERIsk7] 8l cytosping ©]-&5to] MY A|ZEL &tolt Fekio] FAIX &
hematoxylin & eosin(H&E FAN(E-2 Wright's G, Diff-Quick A|2F) G4 & 335}
dnr|7golL} o|m]z] AnEQJojg T 4= Qlt. EFE ApE AR 7HEl(automated cell

counter)g AHES &= St

n Z WME L (leukocyte)

%e ALt

» A (eosinophil)

N

= ol RS FeIH 7 AZ WSS A =
olgsto] 1087 QAT & SAZEA7|(FACS)E o] &5to] Bag B4 23e B

Ll JLS
BAshT, BT AE S0} MEES o83 & AE 4 U

Aze] 5 9 0] o2 BAs] A 7 AE ABL Gk e FAS
olg5to] 1087F AT T GALEH7|(FACS)E o] g5ko] BATIH By e pal
AZEFO]E o|8sto] LS BAST, BAT AE 5o MEEL o8 & AE & %
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%S AL AREEQl RAFMHE o]dste] SHY Sk glor, ojnff FMAJFS
toluidine blueE AFH&-3Ith

A FF L 59 HolS BT A5hA 2 AE MBS GAA] FoH GRS
ol83o] 1087+ QAT T FARRHZI(FACS)E olgslol Azt B A3E Bl
ALEYO]E o] §3to] LS AT, BT AL 59} MELE 0] 83 F AxS L

T A|3Z subunit(Th2, Th1/Th2 ratio)
A 29] FF 9 59| Xjo|& BEA517] QoA 24 AlE MES FMAIF] Aol FAE
ZEA7](FACS)E °ol-8sto] E43it. 4 ZA3E I+

i

B33, BT AR 50 HELE 0] 83 5 A

o,
oo
ol
ol
-
o
s
()
of
4
ro
-‘OII
ft 4
>
=

= QIEFXI IL-14, IL-4, IL-5, IL-6, IL-13, IL-17, IL-23

At @3, BALF 5914 274 71591, enzyme-linked immunosorbent assay(ELISA),
western blotting, reverse transcription ploymerase chain reaction(RT-PCR) ®H'H 5&
o]-§3tt}. ELISAE A2APE Algd ez AYsiy, dutEog western blotting
96-wellol Z+219] 1'-FAS 4T, overnight®E AFH|o]Adtct Tween 20°] 0.05%
=3 PBSE well& M35}k, 1% BSAZ blocking 2ttt 242+9] welloll BALF A& 911,
AT Aol A ARG, 11 & 27 -FAIE o] 8sto] 147 =20l A | 718 /F R Ak
A5t 3 450nmO A microplate reader® &33tch A-831E enzyme immunoassay
kite AZAPZE Al o & EA%T RT-PCR 4 flsiAe 2 A28t 22|04
FA2 HE 248 915 RNAE $E3H1, RTase, dNTP, Oligo-dTE ©]8&3to] cDNAS
H/gettt. 3 DNAE ZF & 27 O = real-time PCRE AAIRHY. ZF 3307 IS
housekeeping A *Hglyceraldehyde-3-phosphate dehydrogenase, GAPDH &)&

internal control® AR5l A& AFZHE v n B4 Sk
= TNF-«

A, @4, BALF 5olA 574 7Fs5h™, ELISA, western blotting, RT-PCR ¥ 5
o]-&3lt}. ELISA, western blotting, RT-PCR W52 47| 713t vt} 5L sttt
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= [gE

A &5le ELISA kitE &85} 450 nmOl 4] microplate spectrophotometer® &7
Fig=g

» 2 FEZ(Leukotriene)

AEujF & A5H 52 @2 o] &oto] FIEH 58 SHT 4= 312H, ELISAY
western blotting WS 0]-&3tc}. ELISAE A|2AM| Al&3st i o2 SA3it

B eotaxin

%, BALFOlA] 27314, ELISA, western blotting 5 ©]-8%tc}. ELISAE 450nmof|A]
microplate readerg ©J-&d}o] £33t} ME Y eotaxin BIEE= mRNASE S35
gRT-PCRE ©o]-&-gttt.

® BA7|H

® NF-¢B pathway

712 F& western blottingS &8 @S AF&Fotal, mRNAE ©|-&3F RT-PCRE
A&7 = Bt luciferase 84 S22 704 FHO A= T AFHoE ST
= 9lom, 83t Kitt A RAPL Alagt B ol whet g

= MAPK pathway

7172 2 western blottings &% @A H2HS 511, mRNAE ©]-83t RT-PCR&
AHg371 = St RT-PCR W& A7) 9713 vie} BUs}t.

® PTEN/PI3K/AKT pathway

71L& F& western blottingS 3%t 2]
AHE8H71 & Bttt RT-PCR WS 471 713 vhet Fdstet

@ HIMZ

n Z FZA|E(total inflammatory cell) 4=
Nzo 25 4 5.\—9] 2tol & E4517] oA 7 AlE MES N Ao Aozl FAE
|

AIZEA7I(FACS)E ol-&3te] 4%, &4 238 ¥4

fo
)
f
o
Hu:
)
of
>.
ol
o
4o i



7|21 BA SEOIE - 7 5) B
————

EE&Z o8 S Az 54
gIst7] A3l cytospins
5

ATLEoIE o] &3t AES EA45tL, E4Tt
A9 =
DA 5 got AvF o FE

%S A4t T BALF W £4151= 4% 4
&5l Y AlZES &efo|E Fehao] F2HA7] & H&

% 9ek.

N

O

i

» 3 WA (leukocyte) 5
gl g E4s17] YoliA 24 Al BES AR FoRl FAE
0EZF GASH & GAZEA7|(FACS)E o]&dto] A%t} Ba Avs B

BRI, BAT AZ 50 MERS o83 F Axs U

» 5FF(neutrophil)
Aol F57 9 9] Zol&
ol-gsto] 1087 AMT & &
ALREQoE o]gsto] AZE
%E AAFSHCE

A5 AsiM 24 AZ MES
A2 B4 7](FACS)E °l&sto &

B33, BT AR S0 MELS o83 B A 5 L

» G Z(monocyte) T
AEo] EF 9 F9] zo|E A5 QoA 2 AlE MES =
ol-gsto] 1087 FAT & FAIZEA7|(FACS)E ol-&slto] EAgtt. ¥4 Ants ¥+
AZEQO]E o]t A ZE EActa, EA% A o iEES o] &5 & Al = ¢
%E AR
» A A Z(macrophage) $
AEo] T7F 9 F9] zol& A5 QoA 2 Al ES
o]-8sto] 1087 Mg & FAIZEA7](FACS)E ©]-8dto] &
AT EQ0]E o|85to] NEE EAstal, 24T AL =0 HEEE o] 85 F Al = ¢

%E AL

» T AZ subunit(Th1, Th17)
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= QIEFF1; IL-18, IL-6, IL-8

BALFollA] 248 5= 9129, ELISA, western blotting, RT-PCR 5 ©|-&& <= 9ltt.
BLISAE A ZAP} Al53t Wb oz Aol A¥HA 0 F western blotting 96-wellol] Z+2+9]
FAE 4T, overnight® & QlFHo]AtTt Tween 20°] 0.05% E3HE PBSE wellS
A #313, 1% BSAZ blocking $tct. Z2E9] wellol] BALF AFE-S 911, 2417t BT A-20) A
WA, 1 % 2 -FAE o]8&sto] 1A =0 B2 H 7|d/FR5 Aok AT &
450nmO A4l microplate reader® &A%t} A8351% enzyme immunoassay kite
AZAE Al o R EAgh RT-PCR 248 $alAle z2F Alxet 2o 417
Uy 248 918 RNAS %311, RTase, dNTP, Oligo-dTE ©]8&35to] cDNAZ $Hdsith
AdE cDNAE Z 944 2HC=Z real-time PCRS AAZY ZF {34 Wi
housekeeping +4A} (glyceraldehyde-3-phosphate dehydrogenase, GAPDH $5)&
internal control2 ARE-sto] A& AHeFghS vln EA7Hct

= TNF-a

BALF, €% Soj|A] ELISA, western blotting, RT-PCR #'#& 0]&3}o]
ELISA, western blotting, RT-PCR ¥ 47| §7]8 H-&3t 5 Lsirt.

A
o

sk

% glet.

e

= TGF-8

BALF, €% 5ol A ELISA, western blotting, RT-PCR & o]&5}o] 43} &= Qit}.
ELISA, western blotting, RT-PCR ®'H-2 47| 7|5t W83} 5Ll

= JoG

BALF, €% S5ollA] ELISA, western blotting, RT-PCR ¥
ELISA, western blotting, RT-PCR ¥¥2 47| W75t W&} 5dslct.

= JEN-y

BALF, €% 5ol 4] ELISA, western blotting, RT-PCR B'#& o]&s}o] 435 &= Q]
ELISA, western blotting, RT-PCR W2 47| |7 W& 5 st

=

= CXC ligand(CXCL1, CXCL2)

BALF, €% Soj|A] ELISA, western blotting, RT-PCR <& o]&5}o] BA45} 4= it}
ELISA, western blotting, RT-PCR &2 47| ©7|3t &3} 5L}t
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o

e

®

e

= iNOS

849 4L western blotting @ RT-PCRE ©]
blotting, RT-PCR ¥ 47| B7|gt W83} 5dstct.

oo
ot
ok
2
fe
&

ol

sk 4= Qlt};. Western

= COX-2
a49 ZAL western blotting @ RT-PCRE o] &3t A8 4= QIt}. Western
blotting, RT-PCR W2 47| ¥71% W83} 5Astct.

@ BA7|H

® NF-¢B pathway

71& F2 western blottingS &3t @A HFE stal, RNAE ©]838F RT-PCR
AR&-5}7] = St} Western blotting, RT-PCR B2 A7) 7|3t Y83 55}

= MAPK pathway

718 F2 western blottings &8 ©¥A H&E 5k, RNAE ©|-&3F RT-PCR&
ARE517 & 'ttt Western blotting, RT-PCR -2 47| 7138 W83} 5Ll

® PTEN/PI3K/AKT pathway

71& $2 western blottings &3 @A FFE 5111, RNAE 0|83 RT-PCRZ
AH&517| & gttt Western blotting, RT-

;ﬁ
o
(@)
~
o
rE
rlo
oz
N,
ol
N
ot
=
oo
1)
OHT
e
ol
ol
Hu)

(CF) 712X gitaksoid

O &Ast g A(GPx, GSH, SOD, catalase) &4
FAtel 34 F SOD, catalase, GPx 59 42 Aoy AFFoA SA3net. 2+
2 kitsZ2 AE5HAY SOD+= Oyanaguid, catalses= Aebi 22 540 nmolAl

573ttt ARbH o2 489k enzymatic assay kitE ARE3tel S3taL, AEAE
Alset o] whet Aottt

39



HYIISAME 7158 F7t 710|=
3tE2 =5 (ROS, 8-isoprostane, HxOz, NO)
-dichorofluorescein diacetate(DCF-DA)E ©]&3}o] A|X vjYgE ROS &

serum-free RPMI 16407} DCF-DA®|A i3t}

@ Dpitst
AL A it

= ROS &%
it st Al= Al2E -
3.7% ZELY O 2 117435 & PBSE AlA3t. AlZ W DCF-DA #H=+ microplate
AN Z O
T
S| A1 A&} 3 CellROX Green detection reagentE ©]-&%F
g = 9loH, ROS F=7H

2",7°
EZT 5+
AEL= 1o g
reader® 0]%-5‘]-04 495 nm/529 nmolA %3}t ROS
DCF-DA H]&Z o]&
Q4 ol= ‘é”’ F3E o] &5t Aehd AEYA HEE &7
oA H 2 = P Hlgo] fAasH Hot HRE £4Z oiA= Muse Oxidative
Stress Kit2} Muse cytometerE °©]-8% 4= Ut} 7|E WH2] negative control¥} positive
control& o]-&s}o] AAkettt
= H,0, &%
amplex red assay2 £745t1, FFE4E o83t}
® 8-isoprostane =%
M| A 5HE o] dolo] Auta o2 A3 enzymatic assay kitE ARE-sto] &45kaL,
A ZAZE AlEgE o] wet At
= NO 3%
NO+= Griess assayE &0l A& &5 o]-&5t] A3t ARAPL AlESe o=
APE APol, dutH oz NI F5HT Griess B A2k EFsto] 587 v FAIZ]
% ofd4Atd el 53X microplate reader® 570nm°ﬂ/\1 FBEE SHoto] B4
AZA 2L A8 sodium nitrite(NaNO)S EE =2 3}o] vt}
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@ 7|E B3 +EYE

i)
0

k
fllo

Epithelium intact®} denuded tracheal ring(TR)& HHE &-83lo] A3
At & 7|HE 4-5m FEE FEs} EpitheliumS A|ASHL, TR
Krebs &9 &of 2351, thE &2 strain gauge transducer®] 9123} Carbachol
£ OHEETS Foldl 7| BEIS A T AFELS o] &5t 5 Mg A
Sl
Az 739 FZxH(Confocal) @H|[HE o]&sto] Al W Aol s=E 45t

FEYES VHT 5 Urt.

ﬂl?k

@ 7|2 =H(Penh value)

A YojA HEeEHE sEEE 237 dAFV|2 Axyg it 7|3 SEHEE
whole-body plethysmographyS ©]-&sto] &43}1, JojZER 3 59
&%t enhanced pause(Penh) g2 5t 71% AL ST} T4 oh23 2t

Penh = (Te/TR-1) x PEF/PIF
Te: &71 BolA o3 S717FA19] AlZHch)
RT: 2718 27]%F0] U355 FY 30%7F G o 7HA] Zel= Azt
PEF: peak expiratory flow rate (mL/s)

PIF: peak inspiratory flow rate (mL/s)

(OEEEEYT

@ 7|&X| FH

71HA] 319 A543t A== masson's trichrome GO 2 =A31a1, 7| A= 10

NAEFTE FAE FENY StaE S5l HAIER AR A3 (fibsis index)&
TFotAY 7184 AR S FHAAEY S 7P 71 FEol| 2H BEL 7MY
2SS 4y = B 73RN P B2 oA BES oA ZEIHS 0]&5H]
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@ Bg2 A
Masson's Trichrome G A|85to] 7|29} s1Eof HELo g JMEL Fojo] 17
SR BE 78R = 7149 &9 dolE 7IEoE A7)Vt RAletAL Hw A A 2
= 270 B 3708 Aol g2 ARSIt B+ hydroxy proline assay, Sircol assayS
283 &= 9lot. Hydroxy proline assay+= AAE 7HraoiAIZ] F AASHo] FARE
T&HZ 75k St ia‘rﬂ] RFEEE ol80to] EEEHS 2AIT & 4 &9
olgsto] 4ot FAUBUES F8AL Wil FBIT. Skt ARG EFGA]
chloramine-T &9& 53ttt 11 & Al&of| ehrlich’s aldehyde reagentE %713t}
FE ¥ & BT AZ 550 nmollA SFEE 2431t Sircol assay= ¥ 2329 Sk
g Wt 5= glon, 835k sircol collagen assay kitE ©]-&stal, WFLol
ot Sg%th S S48 Are 2ATH FAYo] wEtAE SH7Hs5H  sirius
= o]-&sto] FATIT}. FME 222 Hn]FE o]-gsto] W, ofn]A|

o
filo

o ot du up

=

@ HUZHM IO DBl

71BA AAZA A EZAEE periodic acid-schiff(PAS) @20 g dolsta, AA
71HA] AHA L Fo| A PASO| FM == /\ﬂ—‘t—/] HlE&ol w2tA STHA R H4F Fojsto
ST & PAS ¥4 A7t st Qle A9 03, 25% mlvko] ¥4l B9+ 14,
25-50% w|9to] 4l B+= 24, 50-75% U]E’IO] ¥ A9+= 3%, 75-100% H]Hto]
P BF E= Aol 9J3f 7| HA7 4Rl Be= 4 0= Qi

7HIE ol AYEY S vheA ZES o83 gt weyes &
% 5ERY9] 7|(trachea)S EEottt. E2H 7|
g BEjstal, FASTER AeFS H7HsIt 546 nmofA

@ HUMN XX} LS (MUCSAC, MUC5B, MUC2)
7132 2 western blotting= &3 ©¥A 7S AA|5ka, RNAE ©]-83F RT-PCR&
AHESH | T R
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3) ¥ A=
Oh 712 - 718X S8 £

@ 7|REIE, Tl BIE. 712) Hi=2
713, 719 HE 5 AHLAY Ao Fu %%zi APt SEAYA A
BHE ol-gato] 714 W=D St AE oA i
9] EAZEIHE. 28) 714 W, 71 J=S &Jro_@ 5 At BE e AREA
oz 25, uﬂiﬂﬂcxlo S B Y FARLL, 5E 4 ¥ 71 8AE et 78R
= 4

N42 BIpAIA, g4

HFFEAE o8t FREE ST

G

@ S HEZHFVC), 1272 =M S7|2ZHFEVT), FEV1/FVC HIE
9715 AA= spirometryS 0|51 A7 A|7bol| whel 5719k B7)9] Hulol ke
ot SEAE Al ¥ 3&FH(tial volume)?t T&ES MP-35 59 AH|E ©]-&5}o

=5

_4

o,
ok

A
e

AN
ox,
39,

® #5719, A0E7IRY, 2YE|Y

L Ny
EYRIFS 18] SE EYEESl 95 2L, oY A B TFSE oF 129
Hwolm, 18] SFEFS %05 L F=olek.

@ 7| MBI (FeNO; Fractional Exhaled Nitric Oxide)
27148 A (FeNO) AANE 715 9% AL S SR15tE AAIRE 2370 dZ2% upeA
AE F1 2 1027 44T £ 22 53 WHA ot AARRI.
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InlbS|
[ |

BCSS &
&, 7]

D @A 9let.

448 447

How much difficulty did you have breathing today?

0=None - unaware of any difficulty

1=Mild - noticeable during strenuous activity (e.g. running)
2=Moderate - noticeable during light activity (e.g. bedmaking)
3=Marked - noticeable when washing or dressing

4=Severe - almost constant, present even when resting

How was your cough today?

0=None - unaware of coughing

1=Rare - cough now and then

2=0ccasional - less than hourly

3=Frequent - one or more times an hour

4=Almost constant - never free of cough or need to cough

How much trouble was your sputum today?

0=None - unaware of any difficulty

1=Mild - rarely caused problem

2=Moderate - noticeable as a problem

3=Marked - caused a great deal of inconvenience
4=Severe - an almost constant problem

72 10. BCSS HEX|
[£4]: Leidy et al. Respir Med. 2003, 97(Suppl A):S59-S70]

o 14 WE, A% 50| FEEES FUAOR s B 7]
% 9ol

—_

0%do] Hrt.

2]
L=

o

=z <

MO
=21
2]
2, 2% 3714 B0l diel 247 58 HE2 7|26 ol T, 0~

St
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71271 2R] SHOIE -7t S) EE

R0l 7128 2ot oAU
© 20 71H G5
@ Hof| B2 S| 7130 et H B
@ SH0f &7 S22 7130| & H 0k
@ S0f 7| E0| Xt AR Do WO XHS Fh= Y5
@ S0 2 7 1Ho= T S A0 2US
® Hof| 72| L 2 o 71
Bl 71EE S0t opALe?
© 4o 71H S5
(O SOl 7Hof S W2 717, AT HES
@ goll 7122 ot H 8= AU HIEAHL 2% 20E
DY 7Ee2RFHEY
@ Ao Al 71
® M2 UM HE & + 8== tor 7 13E

a2l 11, CSS MEx|
[EA: g2 d 9 5571838, 7|AAEAH(2020)]
® LCQ MEX|
7170 E 4] A& =4517] Ys 195 oZ AR o] I AA A, FAIH, ALS|H
P02 oA Qlal 7+ 1704 789 A2 =o] Qlo] A4rt w255 AAs dHE
oJu|gtct,

O M2XI= T4 A0l ChSt SO0 Chgt 71210 BB BIISH7| YISt HUUCH 2t IS S Tl 2 AT HaWM 71 M LS U8 B
AIBHAL7| BIZIUICE 7Hs B ZRIEPH DS Z20) Sol FAI7| UL

07, At 25 S¢t, 7IF22 216 JEE80IU 588 =71 H0| AlsuUie
1.8y 2. HRE AL 3. AL 4 mm2 5.9zt 6. M9 gl 7. gls

02. x|t 25 S0, 71HY o 71 20| SEASUMN?
1.8 2. 0RE 3,02 4, o= 5 =84 6. 42 gls 745 g8

03, At 25 S0, 71 W20 L= s =Rsumne
1.8y 2. HRE AL 3. JEEAL 4 mm2 5.9zt 6. M9 gl 7. gls

04. Xt 25 S28, 0| J-HE 2+ 00 =RSUIN?
1,85 0M 2. 7QeE  3.97tEE 4 MR =E S HYEIZE O 6 UNRZRE 7Y IEH

05. X[ 25 S, G2 713 M0 0Kt A 22UEs “7RsU?
1 2 HREZAZE 3. dESARE 4 T2 5. 9t 6. 742 g5 7. 80 s
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06. X[t 257 S0, L= 713 20 284430
1.8 2. IRE AlZE 3. AESAZE 4, M2 5. 97t 6. Mo gls 7. 858 gl
07. K|t 25 S, U= 718 m20] =12 a0 2 das Shedl XIE0| U0
1.8 2. IRE AlZE 3. AESAZE 4, M2 5. 97t 6. Mo gls 7. 858 gl
08. Xt 25 825, 7132 W7 Yaes ST UK 210) Wsh =24t
1.8y 2.HIR2 AlZE 3. dgstAZt 4. Om2 5. 97t 6. 9 2tS 7. 8 8E
09. Xt 25 ST, L= HI2IE AL S 22H 7|EE St
1.8 2. HRE AlZE 3. HESAZE 4. @2 5. 97t 6. M2 gi= 7. 88 gl
10. X 23 S0t 213 W20 &8 Ah= o] XIE0| A}SUTR
1.8 2 HE2 AlZE 3. dGstAlZ 4 o2 5. 97t 6. M9 gls 7. 88 gls
11X 25 ST 7 130] HEEL 2 Ak U2e A7 SR 3 HOL A¥%SUIR
1.8 2.IRE AIZE 3. HEstARE 4. D2 5. 97t 6. M9 8= 7. 88 8l
12, R 23 S0 L= 713 mi20ll Z2FE2s =70
= 2. OISR AIZE 3 4EE AR 4 moiR 5. 947t 6. 1Y 2S 7. 518 gls
13 Al 25 S8 L= 7180| XZXIZ6HE D =Tt
1.8 2. IRE AlZE 3 HESARE 4. M2 5. 97t 6. MY gls 7. 88 gl
14, X 23 S0 S22 718 HRE0 2 |S422 D8sHEH0| AsUTR
1.8 2. IRE AlZE 3 HESARE 4. M2 5. 97t 6. MY gls 7. 88 gl
15, At 25 S G412 250| S3s4Uny
1. 88 22 2. M98 3.9)t 4. mm2 5. dgTtAZt 6. TR AR 7. &
16. X[t 23 SCF S22 713 20| 425 H0| UsS7 = HEE $HE0| AsUIR
1.8 2. IRE AlZE 3. AESAZE 4, M2 5. 97t 6. Mo gls 7. 858 gl
17. X2 23 SCE S42 71 20 2 ARE0| F4 220 2H17 ACHD 218} =) 2PE5H 5ol AsUTR
1.8y 2.IRE AlZE 3. HgstAR 4. D2 5. 9FZt 6. 19 gis 7. ¥ gl
18 Xt 25 ST 713 20 thEht Het S810)| XFEo| AACt
1.8y 2.IRE AlZE 3. HgstAR 4. D2 5. 9FZt 6. 19 gis 7. ¥ gl
19 X 23 S¢ L= W 713 mi20] S2U 7S, 280| SE3E 210|120 M2t
1. 713S moch & 2. iR 3.4 ER 4. Mof= 5. ezt 6. 12| gig 7. 88 gl

a2l 12, LCQ EE2X|

[EA: distd s 4 557183, 7|AZ 22 (2020)]

Si=lyy
=2

@ VAS 4
7139
o= 7

713e)

N
%Eﬂm

s

3EE 09

2]
=4
3=
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73 13, VAS H2X|
[£A]: Allergy Asthma RespirDis. 5(5):262-268(2017)]

® COAT &&X|

74, 718, BERT 52 0~4H 08 FHoRith BTt 24 LhkgS ojugi,

COATE 719] 413 =g 24P 9Iat HEAR 5744 2199 W%, S48E)
gof, 8 Hof, M2, )= JNHOR FHUt 4 FYF 0~48 AEE F ArE
0~2074o]c}.

Not | Very
at all & much | -
How frequent did you cough? | @ @ @ @
How much did coughing
affect your daily life? o @ @ @ @
How bothersome was the
cough on your sleep? © @ @ @
How easily did you feel
fatigued by the cough? @ @ @ @
Did you cough more often
when in dust, smelling irritant | @ m @ [e)] @
odor or inhaling cold air?
Total score

T2 14, COAT HE2X%|
[£3]: Koo et al. Respirology. 2019, 24(6):551-557]

® 40 = Bt Mex|
Z9 GEAE 49 Fol e B1S A4St 7 TRER o] LIS e
Uit -2 of] e,
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EuroQolZEoNA 7igst dutd AZHH 49 A(health related quality of life,
HRQOL) &AL 12 L5532 (mobility), A7]&E(self-care), LAIES(usual
activities, ol 4, T, 7ML, 715 B o7t &%), 55/EH A (pain/discomfort), E2F

-2 (anxiety/ depression)?] 57§ AFH 02 A= o] UL 37HA] (o3 fl=, At

oFZ, ofEls BHE EFokL AU

e as TS
Lt= 2= XI1%0] gict O
559 Lt 20 Cha X|F0| ULt O
L= 5 SU0{OF ot} O
Lte =582 o1 22 Y= X1Z0| §ict O
24713 Lte 24t =282 3L 25 Y=l Cha X|Fo] ATt O
L= 24 288 5L 22 U2 2t gl O
L= YeES sh=l X%l gict O
IR Lte LoeES ohedl Cha X|I%0] ULt O
L= SuEEE o 2t Gltt O
L= 830|Lt £H20| gltt O
5/EH  Lbs Ohh E30|L 2HZO| Ut O
Lt= 0f 2 oot S50|LE 2HZ0| ATt O
Lt= ST SE6HX| BTt O
EQHS$E  Lbe Cth SQHHHL 223t O
Lt= 042 d5HA E0t5HAHLE 2250t O

12 15. EQ-5D HEX|
[ZX]: Kim et al. Qual Life Res. 2005, 14(5):1401-1400]
@ SGRQ H=X|
SGRQ A4k & 100802 AV 4 o8, 47} 584 357] Z40] Uuge

ofujsta, 0l 7P7heSS 49 ol g FL A0E ATt

% 50709 Beo.E FAse] glovl, ‘B4 4T, AARE, FHHE O it 4
¥ g} E 4R FEst] BHE 4 Utk $40) A4EE HE 45300 A9 v
oz mushE, ANTES YABBLES V|Z0E BHYT PP B TS
587] ZHOE A% YA WXL FES BUY 4 9low, F P4 BE 49
A4S FA,
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St. George’s Respiratory Questionnaire

PART 1

Questions about how much chest trouble you have had over the past 3 months.

most
days
a week
1. Over the past 3 months, | have coughed: O
2. Over the past 3 months, | have brought up
phlegm (sputum): L]
3. Over the past 3 months, | have had shortness
of breath: O
4. Over the past 3 months, | have had attacks
of wheezing: O

5. During the past 3 months how many severe or very
unpleasant attacks of chest trouble have you had?

8. How long did the worst attack of chest trouble last?
(Go to question 7 if you had no severe attacks)

several
days
a week

O

U
U
L

more than 3 attacks

a week or more

3 or more days

Please tick (v') one box for each question:

afew only with not
days chest at
a month infections all

O

0
U
U

3 att

2 attacks
1 attack

no attacks

1or 2 days
less than a day

7. Over the past 3 months, in an average week, how many good days

(with little chest trouble) have you had?

8. If you have a wheeze, is it worse in the morning?

U U

crorr o

U
U
L

Please tick (v') one:

acks

Oooon

Please tick (v') one:

NINAEIN

Please tick (v') one:

No goed days O

1 or 2 good days [l
3 or 4 good days O

nearly every day is good [l

every day is good O

Please tick (v') one:

No [
Yes [
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St. George’s Respiratory Questionnaire
PART 2

Section 1

How would you describe your chest condition?
Please tick (v') one:

The most important problem | have
Causes me quite a lot of problems
Causes me a few problems

CIOTETd

Causes no problem

If you have ever had paid employment.
Please tick (v) one:

My chest trouble made me stop work altogether ]
My chest trouble interferes with my work or made me change my work L]

My chest trouble does not affect my work ]
Section 2
Questions about what activities usually make you feel breathless these days.

Please tick (v) in each box that
applies to you these days:

True False
Sitting or lying still O
Getting washed or dressed

Walking around the home

Walking up a flight of stairs
Walking up hills

CIETCIET e

]
]
Walking outside on the level O
]
U
L]

Playing sports or games
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Section 3

Some more questions about your cough and breathlessness these days.

Please tick (v') in each box that
applies to you these days:

True False
My cough hurts L] L]
My cough makes me tired Il O
| am breathless when | talk [ O
| am breathless when | bend over [ O
My cough or breathing disturbs my sleep L] L]
| get exhausted easily O O

Section 4
Questions about other effects that your chest trouble may have on you these days.

Please tick (v") in each box that
applies to you these days:

True False

My cough or breathing is embarrassing in public

My chest trouble is a nuisance to my family, friends or neighbours
| get afraid or panic when | cannot get my breath

| feel that | am not in control of my chest problem

| do not expect my chest to get any better

| have become frail or an invalid because of my chest

Exercise is not safe for me

HENINENI NN
MENINEEI NN

Everything seems too much of an effort

Section 5

Questions about your medication, Iif you are receiving no medication go straight 1o section 6.

Please tick (v') in each box that
applies to you these days:

True False
My medication does not help me very much L] L]
| get embarrassed using my medication in public O O
| have unpleasant side effects from my medication O O
My medication interferes with my life a lot O O

) |

il
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Section 6

These are questions about how your activities might be affected by your breathing.

Please tick (v') in each box that applies to
you because of your breathing:

True False

| take a long time to get washed or dressed

| cannct take a bath or shower, or | take a long time

| 'walk slower than other people, or | stop for rests

Jobs such as housework take a long time, or | have to stop for rests
If I walk up one flight of stairs, | have to go slowly or stop

If | hurry or walk fast, | have to stop or slow down

My breathing makes it difficult to do things such as walk up hills, carrying things
up stairs, light gardening such as weeding, dance, play bowls or play golf

My breathing makes it difficult to do things such as carry heavy loads, dig the
garden or shovel show, jog or walk at 5 miles per hour, play tennis or swim

My breathing makes it difficult te do things such as very heavy manual work,
run, cycle, swim fast or play competitive sports

O 0O 0O ooooced
O 0O 0O o000

Section 7

We would like to know how your chest usually affects your daily life.

Please tick (v') in each box that applies to
you because of your chest trouble:

True False
| cannot play sports or games L] L]
| cannot go out for entertainment or recreaticn O ]
| cannct go out of the house to do the shopping O ]
| cannot do housework [ L]
| cannot move far from my bed or chair O ]
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St. George’s Respiratory Questionnaire

Here is a list of other activities that your chest trouble may prevent you doing. (You do not have
to tick these, they are just to remind you of ways in which your breathlessness may affect you):
Going for walks or walking the dog
Doing things at home or in the garden
Sexual intercourse
Going out to church, pub, club or place of entertainment
Going out in bad weather or into smoky rooms

Visiting family or friends or playing with children

Please write in any other important activities that your chest trouble may stop you doing:

Now would you tick in the box (one only) which you think best describes how your chest affects you:

It does not stop me doing anything | would like to do O
It stops me doing one or two things | would like to do L
It stops me doing most of the things | would like to do O

It stops me doing everything | would like to do ]

Thank you for filling in this questionnaire. Before you finish would you please check to see that you have
answered all the questions.

13l 16. SGRQ HEX
[&A: Jones et al., Am Rev Respir Dis, 145:1321-1327(1992)]

CAT H2X|
% 87H Bz TAE0] 93, 2 Bgo] 0-54.02 WUt 7 Bate] W4E WAk
sto] 0~40%7H AP W47 B24E 587] Sl 40l Wol Y% G vAE

Z o7 ettt
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[&A: Hwang et al. Tuberc Respir Dis (Seoul), 2013, 74: 256-263]
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3. Al 2 Al DALY
7t NHBAIY

(1) A EA
JZ(ASMO), A7V | DA Z(NHBE), tHAA| 2 (rat alveolar macrophage
£ &85t 454

TRk
=2 = 0
o AZe giis

1%
Raw 264.7 cell), 71#A AT N ZE(primary branchail epithelial cell)
Aol EZRRIOIU AFA 714 Aol Sid I $s}t 52 TSt
LPS, TNF-¢ E& AlStE] AEFH AR AF-S A=)

(2) vio] 2utA
AR 2§ 71FS 4P| 9istol vloloniAe] o, B, @Y WA, mRNA U
52 243
(3) EAA
A AT 220 A ES BAHOE vlEste] p(0.05 SN FYS W
Lt S=AIE

- 718A A Aol Higt

1l

540 we} choFet 29 ALgsto] 7]
1o, HEEL SERYe] o & 49 Pt

B 4 S ALY
s=L3 RUH
o2y 9= Ovalbumin-induced BALB/c
e 2d ODE(f71 8 A 5&%)-induced C57BL/6
Cigarette smoke induced SD rat
ula o= ODE(S7|HAF&8)-induced C57BL/6
= LPS-induced BALB/c
PM(P]AHA])-induced SD rat
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(2) vfol 2utA
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1. &7t 4599 B¢
O W33 ¥et A 9% A=e &9 A2 72T + IS
- BE AL A 7L FD AR 5 ASEHA doH ¥MF 1 o] A1
e HFE Ae
- =9 Ak ] 971171, 271, 371) § ASEA| ot ME 7F Aol EAsh:
HEg A=
O 443 Wae Aok ¥R d%4o] 9lon, B4, XEWA 55 AT =
e W

1.1. Chi-square test

Linear mixed effect model
27 7o) 3% o}

B2 AIH 7Ho] ZEAM X (covariance structure)S

2.3.
- fm4 W AR

*

= 2719] Folg M@ o A8
* HIZJF 5 0|20l &H=20| Q= Z2 Fisher's exact testE AL

1.2. McNemar's test

- 2 Wl A% Ao|g ¥R Y AgH
2. 357 Q5902 Hlmo] 24Y B

% AT W HWFO0| 27H(HHER, AlEDY 42 ABHs 24 2Ye
2.1. Paired T-test : o U9 AZ Zo|E ujuT wj ALLE

2.1.1. Wilcoxon's signed-ranks test

- o WY A% Zo] Bl A, W] BRIV AHFREE HEX
2.2. Independent T-test : & #7t9] Zo|& H|wT wf AREH

2.2.1. Wilcoxon's rank sum T-test

- % Z7re] Aol HII A, Wke] REI} AFREIS G2

A% AT 5 A4S
2510 240 HEE 4 s 2o

&9 F7|(slope), linear function? EHM(intercept) SO LZA
IHZ(fixed effect) = RAQSIHrandom effect)e] HEE
E&H(mixed effect)ott] HEE 4= UZ
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4. AFEF BAo] WAt F¢
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=
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HigHER, dEssE SAY

e AAY AT, dEt o] s

baseline®] £/do] & 7t Afolg Hol= A7 IS &= QS ol A%, d+A=
g HW4EE F¥H(covariate) 0 F modelo] ZFAA BEAT £ 9. Iy
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AAEARN A ARNELY) AHR A% A4 BAS o) BEAF, AT A4,

o
jE3 h
G- FAEH AL kGAE AAISHE Zlo] kol 714 dro] B4 7154
H-gol utet b BrHgEe] 7 4= et
x [Z] QHE ZAEIS(0IA)
@HYS) HE, AR, u, HY S

X AAH WBC, RBC, Hb, Hct, PLT, MCV, MCH, MCHC, Neutrophil, Lymphocyte,

Monocyte, Eosinophil, Basophil &
(HlsISA ZAE AST, ALT, BUN, creatinine, glucose, total protein, albumin, total

cholesterol, LDL, HDL, triglyceride, GGT, ALP, CPK, LDH &

(AP pH, Nitrite, specific gravity, Protein, Glucose, Ketone, Bilirubin, Blood

Urobilinogen, Color &
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