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— A pathogenesis and pathophysiology of lung fibrosis —
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Fig 1. Proposed mechanisms of lung fibrosis.
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1) TGF-B

TGF-B= TGF-B1, -B2, -B32] o}go] glony o
% TGF-Ble] A3t 714 7 A+7 Beol =
olFHh TGF-BE= AlEo|A LAP (latency-associ-
ated protein)®} FE 5o FujEo] Yow oju=
H &5 =M TGF &84 438 + ¢
c}. 2y latent TGF7F @43ts7] sl e
LAP7} TGFZ #E EZ=olo} 39, LAP7} &
g v A 9 4¥9ME pH, &%, chao-
tropic agent7t BAFHT. AAN APlME
A3 "8 A oA &AL thrombospondin. pro -
tease plasmins°] TAUE g H AT
9 Ao 935t latent TGF complex7} avp
69} A%sle] latent TGF complexe] ¥&o] Uoj
YA =i, ole] TGFRr&39 ©] complex7} Xk
&3to] TGFBel Nz dw A7 @4dsdag”
(Fig. 2). AAZ integrin avp6 (b6-/-) F A=
#el Mesrt BEER Fe=z” TGF-p7t
Holl A 2 HA integring Ajsle] HollA

TGFel 8437t dojd= AL 9y
UIPa A o™ d2le]E TGF-B71 wa s
37t dojd + S 9k
TGF-B+ bleomycin, silica, radiationsoll 2314
Aold A Lda we] FAo] FrkH T
IPF #71e] #Holq % TGF-B19] fAz @&z}
ol §do] Z7HE AT, TGF-B7F E7bso] 2l
7 e 2= TGF-P7 APAer dF3tsE 9
A & 4 gtk ol FHal7] st #&F
4 TGF-BE 33+ adenovirus genes #2] 4
Mol F% A} collagen, fibronectin, elastins
o] ECM 34& $7HA A&z H df3t&
Yo7, aela A4 # A £4E doHA
TGF-B7} Af3s FAd¥e=m opr|A7le AE
=9 35l9 9’ Proinflammatory cytokines$! TNF-a
o} GM-CSF: #HFHoz # H#3ts fusiA
oun] TGF-BE Z7/MA Afsts s
Z12]3 adenovirus gene2 2 TNF-a& 3}olsHA
FHA7E A 45 Foll TGF-P7t 7k o
of AFs7t frEw, FA FHRFoEY] F
Ao] FEATY”. TGF 84 o1%9 A5 AGA
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Fig 2. The activation of TGF-B by binding of integrin avB6. The binding of TGFB1 with integrin
induces a change in the conformation of latent complex which allows the binding of TGFB1

and TGFB receptor (TGFBR) (From Ref. 19).
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Fig. 3. Schematic diagram of signal transduction.
Activation of TGFB receptor can induces
the phosphorylation of Smad 2 and 3 which
in tum multimerize with Samd 4. This
transcription-regulation complex are fomed
in the nucleus. The Samd 7 shows the
inhibitory activity on the TGF-B-induced
signal trasduction (From Ref. 24).

A+ Smad pathway2 2 42id go(Fig. 3),
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+38 g F e HeAol g Aol g o
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32 e £ e BAFI AR,

2) Type 2 cytokine
Avdte] = g F8% d F e T
helper type 1 (Thl)®} Th2 cytokine response®)
Hxgho] o3t Zez ¥ 3tk Thl cytokine
responsey> AX wiAAd W BASE AL
g dom, x4 IE AHd &4 FHE
HAgHoz FEAAFEL old ¥HE] Th2 cyto-
kine responset™ FE, AfolMiEe &4sle F
A& ZaiA ECMe A& 9 HR/3tE Fedrh
Thl cytokine® IL-2, IL-12, IL-18, IFN-v,
lymphotoxin®] 93, Th2 cytokineol IL-4,
IL-5 IL-10, IL-13% MCP-1°] It Th2
cytokine®l IL-4% A-folHXe] F4l, collagen
gene expression ¥ ¥4 FUHE FESHY, IL-13
I MCP-1 94| type 1 procollagen §4<& %7}
A711, MCP-12 TGF-Bs IL-4 &4 3718 &
=30 Thl cytokined] IFN-vE A3t A9
HEAS cytokinel 2 AFolME F249 oA,
collagen #2+e] A MFolAlEe] apoptosis
T, TGF-Be A4 dAE E3hA AFsE oA
Al
UIP #abo] Z2AoAM dd AL 509%0] 4l
A IL-4, IL-57F ¥ o2 FAH, ofd w3
IFN-vE %A% ga8e 4% 22 UP &
Zke] 7| AAHAE A H AN [L-4, IL-5 MCP-1°]
27ks)0] 9Jo1®, UIPell = Thl response®] 74
9} Th2 response’t 71He] &€ & 4 Urh
7 systemic sclersosis @Al UIP @AlRt}
Hl LA Th2 cytokine response’t &7FE o] glon
ol YA FHAT/AANY HFo] UIP Er}
&7} £} AL wkgEi= HeolgH
52 A3gdlM bleomycing ol &% H AH3)
E‘é‘ﬂ]/\" [FN-v& 5493%H TGF-B 9 procol-
lagen®] m-RNAE #AAIA # HF3tg 48
9ltbe »1® ¢} z18]31  procollagen scleroderma
7} & doju= tight-skin mutant miceol anti-
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IL-4 antibody® F3tde o 79 H/3tE
e 4 9e= AY oz Hol Th2 cytokine
response 717 @ i3kl #AGdE AE &
F gk aga 2o UIP 8494 2H 20
= 9E AR RT} 2 2oz [FN-VvE 6 /¥
43 & 9 2 A TGF-pS growth factor
¢] m-RNAE Z2A7S 1ya, ddHons ¥
248 Z7T)L AAEIEE AMATE E2fE
Rojmg¥ ¥ Afse Aol Thit Th2
cytokine response®] Evde] #AA S & £ 9rk

o] olejolE B cytokineo] H A3et H9
dAzd BAZTG E 12 FL& cytokineS HA Y
o FAR HolAzl F AFTH Hfste #E
ahs g Holth”

3) aulMze MFOIMES AF (epithelium-

fibroblast connection)
UIP &3tel # 229 type 2 epitheliumel A
TGF-B, TNF-q, IGF-I%5 ¢ @d&o| Z71Hol 4l
¥4 E8 TGF-B: honeycombe] it el
A2l £3 AatA daE] YeYAY 5
& MfE o] A §9)9] Adul A EshRoA
Z7kse) 9ol JIAEI} Mfstol BA A%
Ao oddrt

Fibroblastic foci= H¥ 43X WU 7ol
Ax st AfotAE/ZAforixe] A= ¥
Aest Bl Fod IAE A AR
deix glon, Mz @vlE HA A alveolar

lining cellso] FAHAY Z& 49 7)A%e] ¥l
A7 (denuded) #9014 LAATGE, Hats] %3

AA = At HZAY A Euto] HuH i o
2 389 MR Es HE AU B9V 54
& 39 BAll ECME Adste 2ol #H ARt
Ndez dwdel A7s d. FgHez 7
&4 %o FgRE AUAEY oF, F2, &3
(migration, proliferation, differentiation)7} ¥oju}
AfotHEE o), ¥3ET olo] AR
8k5) 1L o]o] apoptosis’t ¥ojubE Holr) b
UIP 9ME A&zoz Auax apoptosis’t
om  Agold /A FolAES] apoptosisE
U} o1 FHste Adoer UP #AlM 42
NGolMEE angiotensin peptides®t -84 <AA
(soluble factors)& EHlate] HE  Fu|AEY
apoptosis& Yo7|H* Ao EI} 2o Qe
HWo #HE A9AEY apoptosis’t F7HEE A
o] RaHATYY IPF #xte] 43 HE Fas Wd
of Z7tHm Azl v HE FHME
caspase-19} caspase-32] wdo| ZF7tHol Q1o
UPA A= g5 2] apoptosis7h S7Hd= @
& A,

¥ &4 g9 338 dodin ol s
HE ZUR ¥Fo] Eo7t ol g FE
(coagulation cascade)2] 8489} fibring] Ao
vebdth AfolAEE fibrin matrix FH &2 ©
3o ECME AAsHAl =& d), old fibrin
matirx®] F5o BAEE A zE MMPs, &
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Table 1. The effects of cytokines on the lung by gene transfer (From Ref. 24).

Cytokines Inflammation
IL-1B acute +++;

alveolar destruction
TNF-a acute +++
GM-CSF acute ++
TGF-B1 minimal to absent

TGF-B
400 pg/mL

150 pg/mL
600 pg/mL
>50 ng/mL

Myofibroblasts Fibrosis
++4 ot
+ +
++ ++
++++ e+t
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8l MMP-1, MMP-90|¥, o8 MMP7} 243
g ECM9 2387t dojun fibrino] {loA L
A4 HE ZFE fXEA "ok 843"
MMP-9& AHAEe] olF& FIAA &€
RAZ AAHoz FAAF7] A Felr}, e
o fibrin®] A&H I plasmine] FHH3A =4
Ha AF37 JeldA 8ok fE23es A4S
A (procoagulant, tissue factor), 283 &
2 (fibrinolytic system), ¥-dHiLd FH
(anti-fibrinolytic system)] %A oo wz}
53t 87t 248 PR 8xeAMe -
288 50| F7tE AFSA FHol Ft
go] 2lo] fibrin matrix®] AA7L FAAL A=
AfolAEe o), ECM9 F7t &4 A3
7b 271 Aea gdsd #AHE ® OE
Agoz IPF #x #Ho HE I AHEAN
PAI-13} PAI-2¢] ¥do] 37151 PAI-1 3t}
Qs E WA HRsrt FrtEe Aol #F
ga99%,

3. Fibroblastic foci® U= o U2 M2|&
= pis

UIP $xt9) ol F£8 AAsE Aate 71 BAHEA
Hljol FAF AT FUkEAY 2 |
Z37t A e ASE dF7 U8 3ok
2ndtn glom? % ¥ 7% A, A 7
ZH 8 X-A 2 F5 CT scand] A=S o =
A A} 7+ AaaA M E Buvt BARh
Aoz f&3tA AEEHAE ek 53 ¥
7% AAl B 3 oA sjestake] UP
4 F 2 B §9E AAY WA F
A¥ol Qo] A xa A% A slsde dna
AE sietstE Aol @y wielth ustd
o A% H71FH HH3 A2 AT £

Sl EA3t7] dFoltt.

H fibroblastic focio]l g A77F A&
gt &R ew =A4H fibroblastic foci® %3
A E e WHI ARBAE Ao, # i
Fie G4aaA7E ddh B 6 ALA FVC
o] W3% fibroblastic foci®] %ol BEFE A3}
Q¥ AbgE 639 UIP §418 tidoz o,
vol &Ad fibroblastic focid %3] #AZE =
AWt A3l HE <t (alveolar space)®] AX AFA,
HE ¥ M3l Ax 2 AX J8AE xR
AEL] 4 vxx Rk 1Y FAH,
FETH AL fibroblastic focid] AEE AMLE
3 A3 #AA7} &S Haske fibroblastic foci
oM MAEE ECME 23 & i UPe] =
dol k5 & AL AR Ae
fibroblastic foci®l %& A#H oz ZFAsr] st
o ez MAYE UPY #HZHA A fibroblastic
focis] %% morphometric analysis WH& AMRE
PRI, o] <3t UIPY AEETE AadAZ
Aov o wid HHME FF Y FE =

# th] 2ARE "egt 98 Aol

i E

FA4 Qe dFdr B8t ol AR E #H ¢
Af8 71de oA A @k EAARA Y 1A
S gostd oW UlolE ¥ A &gy
HZo] A7 F AFHE HAAAM njFFH A
A A AL g ez Agdn % E8
3 A4 AYAXe &do) MdistE AHHL
2 g £ QdeA, ¥ Aises fEste &
A7t JER, A3 HF @A (ECMS HF
9 remodelling) & 2EE F AT AT} Ade A
o thg A7t B8 Aeolrt,

e
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