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Pulmonary Fibrosis and Apoptosis
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Abstract : Apoptosis plays important roles in organ development, cell differentiation, and the

maintenance of homeostasis.

Recently, increasing attention has been paid to the importance of

epithelial cell death during the process of pulmonary fibrosis. Apoptosis of infiltrating leukocytes and
parenchymal cells is also thought to participate in the resolution of acute inflammation and tissue
remodeling. Various inflammatory mediators and death factors induce epithelial cell damage and
apoptosis in pulmonary fibrosis. To protect epithelial cells from apoptosis and maintain their function
may be an effective therapy against pulmonary fibrosis. A clarification of the regulatory mechanism
of death-signaling molecules could lead to the development of novel strategies against pulmonary

fibrosis.
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FfRHEEE 7 R b — v R

i85 T & 5 B PER IR BEERE (acute respiratory
distress syndrome; ARDS)? %, f £ A 1% fifi & &
(dlffuse alveolar damage ; DAD)?®, ¥R E Ml
- fiifi %% #£ iE (idiopathic interstitial pneumonia ;
Hm“mﬁwfu,mr&m@@ﬁﬂa7ﬁb—yXﬁ
TRAELBIEL TWa I ENRESI N TS,

BB LTI, 2OFRERET 2EELRRATF
V&, it b B ARG R MAE P B MRS oD TEH R BERE DHERE &,
BRI OIME & 2 oh 5, fBEOBICIE, tumor
necrosis factor (TNF) % Fas ) %> F (FasL) % &
® death-receptor M3 57 K b= ADFHERF %
iU & LT, death-receptor IZHKFH¥ T I b F
V7 ENLTT R b=y ABEE T 3 EEERR, —#BL
%%, KIEMEYA NAA Y, vEHIA VR ESLZLDHEF

, Fifi b BRI P A DB ICBEE L Tv 5 &
%xéﬂ% Fi DARME(L L, FHREE DG ECIRE D, %
DEEDGERICBWT, ERHME, REME, XU
FEMRL OB OSERES 5 Z LI & o T, IEHRBELY
Fonlk#EREEz o3, LEEEORENIEE ZE
BHERBRET 5 L5 THNITEERSHAEL, VETY

v T DFER, FERHRYLHEICED, MBEEDET &
FHABICD%HMB S (Fig.1). bbb, AR EDN
DT7ERDOER %L B L EHIEO cell loss & % DAl
DM RF SN ZHERMROEE D/ xT >~
AHFEECEETHY, 7R =Y RF NS OMIED
BRI & > THERETH 5. ARDSRIIP DAM
7o USMEEEMEA & L CQERICESE TTFER
BThrHEAE, LR FBT7TRFN—YAEFEHLT
WBIZb 5T, WRENATOA FERKET S
PURE IR Y, B LEffase, 7R b=y 2L ¢
WRWAREMESE Z 5D, o T, THRF—YADH
OB E I QBB EEMFET 5 2 &5, BHEED
FIRBOWBRFECEIDEEZ OGNS, KRRTIE, ik
il D7 Kb —> X DT % FasHiJ& (Fas) ®
TNF receptor typel (TNFR1) %% &7 % death-
receptor IZKTE T 5 £ &, death-receptor 2 FEMKTE
DI+ R 72N TEREOKREL 2D
T, M bEMEEE - REECBIT 527 K=Y 20D
BENWCOWTEST 2 (Fig. 2).
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Fig. 1.
fibrosis.

The alveolitis is initial event in pulmonary fibrosis.
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The epithelial cell death in the pathogenesis of pulmonary

The process of

pulmonary fibrosis develops from inflammatory cell infiltration and
interstitial edema, to destruction of basement membrane, and to fibro-
blast proliferation and collagen deposition. When the tissue damage is
mild, the injured tissue is usually repaired normally. However, when the
epithelial cell damage and the basement membrane destruction are too
severe to be repaired, the migration of fibroblasts into alveolar space
leads to irreversible intraalveolar fibrosis as well as interstitial fibrosis.
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Fig.2. Death receptor dependent and independent cell death path-
way.

There are two principle signaling pathways of apoptosis, one is death
receptor-dependent pathway and another pathway, which triggered by
many stimuli such as reactive oxygen radicals, anti-cancer drugs, radia-
tion, and growth factor deprivation, is initiated in mitochondrion.
Activation of death receptors results in the recruitment of adaptor
proteins through interaction of death domain. Recruitment of FADD to
Fas or to TNFR through TRADD activates initiator caspase-8. Cyto-
chrome c is released into the cytosol from mitochondria and binds to
Apaf 1 with ATP, which resulting in the activation of caspase-9. The
activation of caspase-8 or caspase-9 leads to the activation of caspase
cascade and apoptosis. NF-xB signal transduction pathway is also
initiated through the interaction of TRADD and TRAFs. The activated
NF-xB promotes the transcription of IAPs as well as proinflammatory
cytokines. IAPs inhibit apoptosis through blocking caspase-3, caspase-7,
and caspase-9 directly, and also inhibit caspase-8 along with TRAFs.
The apoptosis signaling is variable, and depends on the type of cells.

FasL WL, BE T2 T Y >V LD Fas M
LAERIGZEESE 2 EH 2 53, Fas-FasL
pathway ICRE D 5358E, ok 21E, Fas, FasL it
EFOBEREEZET 5 lpr, gld =7 AXBWTIT,
EHAEENITELRE THRSEH TE TEHT 5.
2212, FasL iZ, fE4 O cytotoxic T lymphocytes

BhiigfE - AbfRi#{LiZ 317 5 death-receptor 2T 3
fi RN 7R b — R

1. The Fas-FasL pathway
BET R b — ¥ ADFFEMFROERALES, BT

b E 7 R b —3 RAWH < Fas-FasL pathway »3F
Ha&hTwd, Fasid TNFREKR7 7 3V —WEBT 3
[ BMEEOETHY, LB OMBICRIRT 39,

Fas ® TNFR 1 OMifaE B IciE, 7R b —¥ 2D ¥
7 F NAGE I LEA43 7 “death domain” EFEIEN 5 1H
FtE % R THEENFET S, FasLIG TNF 77 3 ) —
D—BTHYD, ZDO7 73—k TNF, FasL %%
C®, TNFZZF®K 77 3V —XET % CDA0,

CD27, CD30 XN TBVH Y FHBEL TWEB,

FasL 8% DZBETH 3 Fas KFEAT % LHIlAANTIE
HANR—EERIFUDET LT 7 —EhEELL, 7
Kb —YA%2FET 3, Fas-FasL pathway D& 3%
btz 3 (Fig.3). £33 12, Fas-FasL pathway
RGEERIGERBE ST 2% %2 LD, Thbb, FRE
M L OMEFERC L DEEILIA T Y 38Rz

(CTL) HEpasRs, wEMba s T HilE, NK HifaTH
BHENTw3, 74 IVARRELCHES, Ba,
FOHE%® MHC D&KL LTRRT S, Zhx:n
LT T EMNE{S L, NKH#IFE i FasL
7178 —45FE LT, FasiKEA LI 2380 = &
%, $3z, REREHEETH 2 FEECIROME MR
R, HHEOEMALIZ, FasL 2HEACHERL, I
5 DOHIEICESR > T 2 REMAEFB S 5, KB
@, A7/ —=, FFE, g &vwolEETH FasL
DFEHBD SN, RO X > TRIERIG % B

LTWBAREMEDH 5,

HUE®D X 512, Fas-FasL pathway (2 RAEDKR BT
T, HMEAERECHBEZECHEEL TWwWS I eh
S, M8 & MOBEILICBOWTHEETHLEHEZS
n3, EBw, IPPRBERB D MREE (CVD-
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Fig.3. The roles of Fas-Fas ligand pathway.

(a) The Fas-Fas ligand pathway is involved in the
activation-induced suicide of T cells. When mature T cells
encounter target cells, they are activated and proliferate.
After the activated T cells accomplished their task, they
must be removed to avoid accumulation. (b) Activation
of cytotoxic T lymphocytes through T cell receptor acti-
vation with viral antigens induces the expression of the
Fas ligand gene. The Fas ligand expression of the surface
of the effector cells binds to Fas on the target cells and
causes apoptosis. (C) When inflammatory cells enter
immune privilege sites such as the eyes or the testis, they
are immediately killed by Fas ligand expressed in these
organs. Fas ligand expressed on tumor cells counter
attacks cytotoxic T cells nad natural killer cells by bind-
ing Fas on their surface to cause apoptosis.

IP) OffifEfc BT, MKREX &, e kLM
fdizix, Fas OFEBSEFEMMICLKEL THEL, [EX
fififase S, B L UHEBCERBET 29 v B8Rz ig,
FasL OFBEHED S, EFRMERE HEL, BB
L TWwaD, VU NBRE D FIMEND FasL 43, fifi
LM T R~ A 2FHT L EEZ 0N S, ER
iz, Gavrieli 58 12 & > THESL & #1172 TUNEL (termi-
nal deoxynucleotidyl transferase-mediated dUTP
nick end-labeling) #E%Fv3 &, DNA YW % M
ETHRETEIECL > TDNAFHERT R b=V X %
fii b M CHRETE 5, 2L, REMIZ
TUNEL EMThh, 2o ki, FasLick->7T, %
FEMECE 7 R - ARFEEINTEST, LK
MR 2 EEL L, REXEETIRTFEL UYWL
LREREMSRE I N D, £z, 1IP, BIFFKM, @8
fifilig 2 8% D BAL HOaJE MY FasL »5&fE%RL, Y
YONERMERADOREE Y L KT S Z £, Bron-
chiolotis Obriterans Organizing Pneumonia (BOOP)
® BALF TR Fas BEE%27RT Z £2 1%, Fas-
Fas ligand pathway 2381 81 2 ERERICBWT
BETHHIERFRBLTNS,

Matute-Bello & & ARDS O B 3 & & 7 i U % ¥ 18

(BALF) H1Z ¥ M FasL %1 L, # @ BALF i3
Fas #E# %/ U THEMSE ST LEMIgEZ 7 R b —v X
WHET 22 L RERE LD, #5013 BALF ho o
#: Fas ligand D2 1Z ARDS O F#% LM+ 2 = &,
% 7z ARDS #B# @ BALF 12 i3 Fas &M 2 #iE 3 5

AI&LORFBRENTWAR I EERB L, Fh~w
AWEHET K=Y AFEMOH FasPitg, Vare

7 >k FasL #RBK{EMICERE LI5S, B LR
TRM =Y RARZFEHE I N, FERFC ARDS U O Mg
M, #E, FhERE*2FEHRE LB AIFEHE IR
Jzioan - SRR Fas Bl L M0 KIGE, 3L
BT R b= REWRFRS S, FasL dFHERestLTE
btE, EHALREERE T2 WS H S Z LD, AKX
MM T Mg & iEMEAL, EWREEFEEL S 5 2 &9 258
HE3NTn»3,

Fas ligation 2 & » THIfERN > 7+ i, A RA/8—X
PEHAEL TR - RRBBREEIZIT TR L, NFxB
PEMHALT AREEPHSNT WS, T2k z2iE, K@
Mgl Fas ligation I2 & > T, IL-8 #EL T 5. EX b,
b b OMISRE X EEMAEE, Fas ligation & & - T,
TRMN—=YAWHFEEINBE N, NF-xBE N L T
proinflammatory cytokine T# % IL-8 %4 T 5 Z &
REgE L7, 2D Z &, Fas ligation HSHifEAR % %
BT Ml L > TREZRIGE T 2RIHEEMELH D, §if
BE, ISRHEEDRE L DREIEICBWTEETH S &
Bbihd, HHBETICEVTIE, MEREE (78
M= R) DEFREREE, B ETLTREI o Ty
ZUEEMENEZ o0, HEAE2HIE T2 IhETO
ARDS R [IP DWEEXI LT L OEM TR W & 2%
s 5L, FFHEICHERE,

v AD LPS BEAMMEGE € 7 vIcB» T, fi
LR mfE, MERN R T R b= ASFEL R A,
Fas D TR TEK # A —¥HEFR S cTIhs5DT
K=Y RAFFRECHHE N, ZOFKRET Y ADRTEE
BEBECETLEY, £/, s~ 20RKEN
LPSHEAETNVIZBWT Y, Fas, FasL OFBTHE S
MU EED7 R b= 2033 54, Fas BFIPLE
WL o TRERIHE S NI EmME L TWBY, ZhsD
fESIE, RS BT 5 M PR HEE e it R i
D7 Ry —vRXEGIHEHT S &, B&UFas-FasL
pathway OEEHEZRL T3,

? U ADRFEEEHELLEMEEE 7V (immune
complex alveolitis) &, JIE 7 V7 & i3t d B HE
EEELLOBE, N7V I V2 IRASBIERTE
5. ZOETINTIEME LRI 5 DNA HEP
7R =Y ZADOHHE, FasL mRNA OFEEH D —@
HThHD, REOHEBEHIZHEETZY, ZhixtL
T, FEEDE TN TH B T vA <4 ¥ UffRMEE T
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ZEFE, b

X, ik DHE L7 DNADY VERKENC L > T
DNA ot ss@s s, TUNEL BB &> T, Bl
MR RO oD, BETFHEMEICL > T
TvEt A vy U EABRICHSKSESL LK, A4 BE
il E B 7 R — v A 5B, Fas
mRNA B 7 vA =4 v &5 XY il L A
¥ L, FasL mRNA IMBEHCIFEBRE T, v s
<A R E5HOMCBET 2 KEMICHEBEL TS
D, P tb 4B BT TEORBEBBFFR T
59, Fiz, AT04 FREICL > T, MORMELIZH
Hlxntzhs, FIRFIC7 R b—3¥ R & Fas, FasL mRNA
OFEBBMEI &N, TVt <A ¥ UERIC BT 584
It 78 b —3¥ A8 & U Fas-FasL pathway OB#E M
MBIRg Iz,

Fas-FasL pathway DSPHfRHEEDEFEDOFERTH % »
BSMIZT 5701, TTARXTRN—Y A%FEHT 5
ViFas ik 2 BHBRA S E B &, TvA~ A v UhtifE
£ EFRBRIZ, V> oSBREGULE LI REMIBDOM A~ D
By, MKEX LK, MEERIC7 R — 208
FHRN, HEBERCO NS Foxy 7o) Y ORIER
B db, FHRMEENIBRENS I LHFEAS L,
ZMDZ ki, Fas-FasL pathway iZ & 2 #iKE X K,
il b AR 0@ e 7 R b — v AL DIER, Ttk &
IERRAREER D, MREEOTK EEEL TWwA I %
REBLTWwWB EEZ SN, &5, Fas 7213 FasL
BRERevv 2R 7 vd <A v URilEREEZ Dl
{, Fas-FasL pathway #PH% 3 % Fas-Fc ®#i FasL
Vi e2%53 5 2 L CMHBROEKEZMEITE 320, Z
noDOFERIX, Fas-FasL pathway & & 3 fiti a0
THRN =Y RAD, TV~ UHER - FfRHEE DT
RCEETHLIEERLTWVLS,

D& >z, Fas-FasL pathway (&% CTIXRIEDH
B, MifaMfEcEELREHE S o T 503, ZOREE
DOFELHE T 5 L EEM EEMaE 7 K b — > 2 HFE
L, BEEEEALETL, HABEEss|IsRIan?
EEZOND, FlFPEREEERE LI RERICEFE
TERERYA P AAYELTOAEmbDEDLE DB, i
B, MSEEOEELZRFO1 2EeFIO6ND,

2. TNF-TNFR 1 (& 300 LMD TR b — X
TNF 3% 25, RERGCEEL, a1 DORE
MEBOKBEICOLEL hrbo>Tw3, TNFOLrE”
F—&LTiZI& (TNFR1) & II# (TNFR2) ©2
OBHIONTWS, INE2220vE7Y—RBIFLAL
£ TOMI M LEICHE Ly 7y — 3 FH L
T3 2 En%unss, TNF BWRTESREEEHRDOE < IX
death domain 23 % TNFR1 %21 L7cbDTHY,
TNFR2 DB S5 B3I EH CRERN TH 5. TNFR1

Fas L@ 7 F VERENL, filAANOT 575 —
BFENLT, TEMN—YADETHFTHDHR/N—
PHATr —RFE2EMHET 2. SEAOREHLELT,
TNFR MRz 813 2 THIRO 7 R b —v A EE5 L
T3 EDEHELD 55, TNFREELRL TIZ Fas
eI AOND & D REREREROFEENE LR
Zems, TNFRENTB7 R b — Y AFEIERKIC
EoTCHRENICEBETHIDE I DIIE» TRV,

TNFR1Z, 7TERMN—ADY TNV EEZ B EE
B o NFxB 27E 81t 3 5. NFxB X, REMEY A b
AR, EERTORBRX*FLE T 5 i, A
D7 Rr—YARKEHEET 52 EH TH 5 inhibitor
of apoptosis (IAPs) OFWEFEH T 23, ZDd
TNF i Fas-FasL pathway & &%, %< OMifdics
WTT7 RNV ARFET O REEER ZLE L
TrEHEZON5,

LipLiHs, ZhoDHEDIF LA LIIMERHE
BHEALFRERCESWI-bDOTHY, SR,
FIREE MR % FI V72 EERR Tk TNF-o 30 L HHAE
27 RV RAZHFEHL, MBEGCEET 2 Lok
EbE RN 52, TNF IZ L i KM BT 3
[IAPs OFBEFENWE SN T EH, ZOEEBERD
fhEfifak comETH S, TNFall&B7Rb—¥
A, T har F Y 7TDROS (reactive oxygen
species) DELTHEEZN T LI EBTREBINTWVS
H32 T DR &, death-receptor 27 K, X5
IZ NF-xB OEMLOZBRHMIEC X > T, BB
ot HIAE N TWwE EEBbns, EBCEY
52 TNFIZkB7 RNV ARKEEYA bAA VOFH
WMFLOBF ORI, KREEMER T 2H7LR
BWEOERIC LS TEEEEZONS,

BHIB(E - Bbigi b= H 1T death-receptor FEKTFED
LR 7R F— X

DU, BEHR, BIMR, BERTORELEDA b
L ARSI fmES NS &, HfRNOEERERE,
p53, bcl2 77 ) —HBEDT R =Y R {BERF L
MERFBNI bary R 7EB8LTHELHY, F 7
O—AchHREENZ LT RNV ADETHRFTH S
B A= EEHALT 5.

1. ERMBOTRFN—RICEITZp8 LU
p21 (Waf1/Cip1/Sdil)

MR T wild-type p53 VRV ER T 5 L Ml
Gl T, ERRBT7RMN~—YRAEEIT. TDOLI%
S IR HS IR, AR, PUEHIZ £ T DNA
EEZIFIL X, HbBWIE, wild-type p 53 ZEFIFHIR
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SR LEREI A, DFD, HEEZI: DNA »E
BanNsETHBEESEHIZASEZWEISIWLGLF =
7 R4 ¥ N THIEAEE2ED, BECL->THEREIND
EREBIRET S, DE2VWIEIERRZIIHIEE 7K —
YA & o THEBR T 2 ®EI %R b D,

p2lid, ph3 ik ->T, HELFHINIEAED 1
OTH Y, MEERSIE I B THRLEEEREELT 2 Y
A4 270 MKEMEFF—¥ (Cdk) ety 2HEEE2E
529, p2lid, DNABEHUDPBRIGLLbLIEHET
& 5 proliferating cell nuclear antigen (PCNA) ¢ &
BREETLZEWCE>T, DNABRAIG T 520, F
o, IEEME T, p2l, ¥4 2V >, Cdk, PCNA
DABOEBEOE L SR 5HEEEBFEET 3. - T,
Cdk FEMEB L U DNA KB OEE I L > Tpsi3 2L
7o HHPESERE DN, AT O FRE I BB 2 & = R
7oL Tw3,

[P X, WEZHEHEAFHOHEMEEBTH %5, [y
DRIBAEPSIBED EEZONT WS, T I THELE,
NP B} 2 DNAEER7 R —Y R & pb53, p2l D
FHBWBELTHRFE L. DNABER7 R b —Y X iZ
TUNEL 32> T, DNA Yl 2 e F cfed 3
ZEWEoTHREI LT, E£72p53 & p2l OFRITRE
BB L > THRET L2, ZOE, IIPDIF LA EDIE
BIOMSKE X L 8 & Uk KM TUNEL B
FrR & p53, p2l DFRHFELBEH SN B, EEMTIX
B SN0, MKEX L&, ffifld kE O DNA
B L p53, p2l DBFEIFIRIZ CVD-IP RI1&M: D S
&S BEMEMEAL T ORED S, FHEEIC S ik
ILOBBICEETHZ EHZ 572, Guinee 5 I3,
DAD 233 % fififial 11 Y b SZffifez p 53, p 21 DRI
FICESTT RN =Y ABFEHEINL I E2HEL T
5%, %7, Bardales 5% ARDS, DAD i BWT, ff
B I B FRRHRC 7R h — S A R L Tvw 32, il
BOBRENEETHZIFEY, TRV ADHIFEX
N3 EeNRBRINTEY, MEEROM LMD 7
R b=V ADOBED, MEEOFHRERO 2HEELRTF
D1IDTH»HEHEZ6N5,

DNA & p53, p2l OFHEIZDOWT i~ 7 X[l
BETNZBLTHROONE, AMMEGETETvEL
T immune complex alveolitis € 7V % w7z, DNA
51X, TUNELZE 2L Dt L7 DNA DESXR
WkEhiC & > THE L, p53, p2l mRNA @ F 1%,
RT-PCR, RT in situ PCR¥EZHWTRE L., 0
R, EEMCEWT, DNAEERT7 K=Y R
DHE S, p53, p2l mRNA OFRBEEL —@AYTH
D, REOHEELIICHE LD, ZOFRERIZ, TTHK
IR B AMERTERE I B 2112 p 53, p2l »E
32z ErRBIzmREEbN, ZhienL T,

JSHEREDE TNV TH B T v A =4 ¥ U ligE Tid, Hf
FEHBEICBITAT RN =V AR T VE A VU RERN
BEABRIVECTH R LS 2EMEMET 2, 20
fil, pb3 347 < &b 1M, p21i 28, FKED
HETROSESE L T /230, 2o OKERFERIZ, i ERH
HaD DNA HER 7 K b — ¥ X HEFTH 2 0BT 5
DML L BEET A EBRB LT3,

2. TEMEER LI ERMRROT AR F— X
BREDOBFERECL2MBHEIIMONTVS
25, 'L, OReilly 513, BIREOMEL Y AR
BT 5L T, HIKEX LK, MlE LEMEc
DNABEL p3DOREVPFHEEINL L E2HREL T
W3 g7z, [ERRIC, p2l OFIHE G MM LK EEY
BN, EUEBRICL T, M EEMEN7 R —v X
WHEY, 0@ ps3»BE L, p2l ORI
Mz osE, DNADBECEESE L Tws EEZ >N
%, %7z, Otterbein 513, BIREOMFZE 2 RE T 501
W27 v b DOl heme oxygenase-1l (HO-1) %#Ef{=F
WAT B LWL T, AOFRERDER & i
BO7 K b=y ZA8MH X, EFEROWUEZBLZTD TV
%3 Hashiba & & FIf£1Z, influenza virus & & 3 fifi
15 & s LS HO-1 BEFEAI & - THEECHIH
ENBZEEREL TV B3, /2, Chan & X iE MR
R LB EEHED 7 R — v ADEER Y 7 F VR
ERFELTEZIF, Z0HIHRTFELTCTaT A >~
AA X —ADEEBEEHEL TWVBE®, 20X, B
FEMBG BT O EEMEO 7 K b —Y ADSEE
ThdreEzZoNE, &5, Fas L #7579 —4>
FTH 5 FADD id caspase IWKFEL KW AZ O —Y R
DY T FNVBEEL, TDFH7a—y ARHEBEHIZ X
DHEINZ Z LD, ZORBZI aryN)T7hs
DEMEBEEENBEE L T A AEEENIREI LT,
,;/_’)36).

3. BEREF M LMD 7R F—X

Hastings %1%, parathyroid hormone-related pro-
tein (PTHrP) 2%, SMMMEGEROMIE L EMEOE
4, HEGEIC autocrine IV T W3 Z L BERE LD, X
S5IHSIFEPTHP N T 2%/ 7 a—F L2
S[ERCRET 2 L, MERET RNy ADFEH SN
52k, FLBRERREMEEE 7 Vi PTHIP %
BET2Z2ET, EENBBEINE I LEE2HEL
723®, Keratinocyte growth factor (KGF) ® He-
patocyte growth factor (HGF) &, Fhifg Il # Lo
S, WL > TEERRTFTH 3 LRAKIC, MifgE
BOHEBERICE > THEETH %, Buckley 5 i3,
KGF B EREBRFREMEE I L 2 ig L Zfo 7 R
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b=y 2E2ME L, AFCAMMEE NG T2 2
EERERE L T3, Transforming growth factor-8
(TGF-B) &, ZHEEMDY A v A4 > ThHY, MEE
BOMEALBICBO T key E B 2RFTH S, HIET
X, TGF-g ZiFEMmizoMiEst =8 L, FEED
VIR 1 D LTEETHIZ EINE LD, 2
FEEICBITA2EERICOVTOLIRESIN T 510,
Bex DWZETH, TGF-g I3 EM THIEMKE X M
L7 R —Y A 2FHL, SOHRXERECBVLTY
Fas Y7 F V8T 5ERAZ b D L3 BAL 72, &
D & >z, TGF-B 135G %OBMEICIAD A% 5 7,
fEE AR BT O LMD 7 R b —v 2 %20
L CHBEELFRCBEES L T30 Eb s,

B L RZ RS & At MR DEEFR & 7R b —> X

FrARHERE 1 36 V> THRRMESEMIRG & LR Mfa DAEE/EF 03
FBETHL I EBHSNTWS, SEOMES LT+
REELIEE & R L RSO EER 205, 8
HILANERZENEZ NS, BEE®RZ I MlaED
EE B X 11 B S & i D 3858 & b2 B
THBH, ZOBBITHMEFHECL > TREELRY
%4942 Uhal &, 1IP ORHEFHE D 5 v ix, SR
EBERBEZROT v b O X DB REESFMEE, Z0
b, b MEEM LA T R - A7
O—VAR2FETEIERRELTWAED, 25kt b
DRI AT RO 11 B I 038 o &
nahs, zhon% IIHEHEL D Db 2 Ml & Mikaztc
fab >obh 2MHAMBIEL THE D, BB
BLMBLEEMEC T Ry— ABBEDLONE I L%
HEL TWBY, F72, Terzaghi 53, EFE*HIBEL
T SE R IR IR LT T 548, EEDSKEL
eIt 22 L THRIEIEDHIFEIENE Z L 2HELT
W3S, DX, IEEEEEMEE, SESFHE
OEREEHIEHL Twd EEZ o, LEMEOEREH
> 4R HE M & o IEH 7o #8 L 1F P O BB AE 03 i 3% HEAE
D1I>2O0ERE# 2 51 5, Tan 5 &, HMG-CoA
reductase inhibitor ZSER#EFHILDO 7 RN b — A %256
WE 22 EEREL TS, 5%, [ KO A
ke S TS OTE 2 FIHT 2 2 ESEELERE
BB ENTFREND,
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