U 2 ST o TR E RS O T R/ANEN I R & TIREF TR S

R 1:

Histological appearance of carbon dust deposition (CDD) observed after hematoxylin—eosin staining in the “normal lung” area.
(a) Peribronchiolovascular (BV) area under low power showing muitiple black spots of CDD (arrows). The degree of CDD
was considered to be Grade 3. (b) High—power view of the BV area showing features of CDD. CDD accumulated along the

lymphatic ducts. The degree of CDD was considered to be Grade 3.

(c) View of the septal (SP) area under low power showing a few black spots along the pleura (arrows). The degree of CDD was

considered to be Grade 1.

A 0.00 = 1.00, FHER -0.14 + 136 T, AEAR

EIXR O -7 (P=048) [1X2].

31 AR, 6 APTRER M BIRERE LA L
@@%“@&@L; LEBAREL, LOER

BB VIRIBZ T 2729, ThbadfRiic

WHECTHET L7=2Y, BV-SP A = FlLRIEED, Mo
ETFTTHEIZENR LIV (P<0.01 for both).
SEN~ I/ 77— OBV-SP 22T b, R
g L EREOEm AR U, B SEIR L 728
A (BV-SP A7 : 047 £ 09) T THiENLEIRL
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a) Average BV and SP scores of Upper area

¢) BV-SP scores and area

14 10

12 aBV | B Upper
10 £ SP ) 7 Lower
z z %
- < - 6 | |
g g
£ £ | P=0.001
8 % 4 £
& < |
o] © i

2 g e
0 . ... l,.,__._ S
2 -15 -1 05 0 05 1 15 2 25 3
Averagescore BV-SPscore
b) Average BV and SP scores of Lower area &) BV-SP scores and lung lobe
14 10
BBV L @ Upper
7 Middle|
,g E OWer |
5 z
U O Vtv 1
i 15 2 25

Averagescore

2: Correlation between CDD scores and areas or lobes

BV-SPscores

(a) Average scores of each specimen obtained from the upper area. (b) Average scores of each specimen obtained from the
lower area. (¢} BV-SP* scores of both areas. A high BV-SP score was considered to be an indicator of predominance of
the peribronchiolovascular (BV) route. Specimens from the lower area tended to show a negative score and those from the
upper area tended to show a positive score. (d) Unlike (c), no specific association is seen between the lobes.

* BV-SP: peribronchiolovascular areas (BV)-subpleural/intrapleural or septal areas (SP)

10
N Bupper |
2 lower
. 6 . iL
¥
s
g
Z 4 e
5
0

25 -2 -3 -1 05 0 0.5

BV-SPscores

B43: Correlation between AM BV—SP scores and Areas
BV-SP scores of alveolar macrophage (AM) in both areas. Specimens from the lower
area showed a negative score and those from the upper area showed a positive score.

1 1.5 2

FE A (BV-SP A7 1 -0.17 & 0.82)1ckb L, HE iR % Table 21277, ZHHOFTRIIVTR LK

[CRERAaTHEERE L (P = 0.003). liZERCOL #ICincidental 72 & D & & Z 1233, Jififg & o> B4
BCIAEERENRONRI T (P=098) [[43]. X &0 LRy, FTR & L CidvhgEd. oA

EFEERAIC R S22 O o IR EAYR 7Y HE, /ST HEMERER, PBM, dust macule DBEEE A

- 218 -



Y 2 SBRIZin o TN B LA O UV ERN D TIL B & T TR D

Table 2. Incidental histological findings

Lung lobe Area
Upper (n = 34) | Middle (n = 3) iLower (n = 24) Upper (= 33) | Lower (n =18)

Bronchiole

Peribronchiolar metaplasia 7 1 11 NS, 10 9 NS
Macrophage accumulation s 2 8 NS, 7 8 NS
Cellular bronchiolitis 7 o 3 NS, 4 6 NS
Constrictive change 3 i 6 N.S. 3 7 NS
Dilatation i0 i 2 NS 8 s NS
Parenchyima/Interstitivm

Centrilobular emphysema 26 i i6 N.S. 24 19 NS
Buila 4 ] 4 N.A. 3 3 NS
Peripheral fibrosis 15 2 10 NS, i3 14 NS
OP focus 2 0 3 N.A 2 3 NS
Dust macules 9 1 6 NS 12 4 NS.
Tiny focus of interstitial inflammation 3 i 4 NS i 7 0.01%
Fibrotic scar 2 0 0 N.A 2 0 NS,
Smooth muscle nodule 4 i 3 N.S. 3 N.S.
Granuloma 3 0 3 N.S. 2 6 N.S.
Minute meningothelial tike nodule 2 1 1 NS, 2 2 N.S.

N.8.; No significant difference was seen. N.A.: No statistical analysis was performed.

Al findings were scant and did notreach the pathological degree.

winoto. Ei, RELEFRO S 5, #uhaelE
DREMIFE OB BT EICEE >, FHEEN
(23R BALE (P =0.019). WTHORE b RIILE
EH S NEBITR O Tz.

D.EZ £

AWFFEO B ETFIZBWT, U 7ggic
o W AWE L O ZNERNZATENLDH D
WERETDHZ DY, OFAMERREOREY
B - R Y LD A HFET B OIL DN D &
Ez bz, BB SRS RTINS
MHEOERICHL, HEICEVBY-SP A 27 M
BEh, RBEEBLOCREN~ /a7 77— 0%
Ao L FCRRRZENREINT. £, ZOD
BRI, Hodxzs Y o BEEEFIINCBT D
FrEBMRIZ L > TRy, LRI RN
HE i,

2002 429 ATS/ERS consensus meeting PARE, HURIRY
72 UIP/IPF % Bk < BVE MM ¢ O 22 Wi 3 BHRY it AR A
b, BE - Eig - I ORSIBENIH S
X EAND L OHRISATWS. SARRIMIAROM
BRIV TR, RN REHE TS
ERLIELEROOND OO, HEELROPBET
5. FTRO/INENSTR OEN A B J7 M O E B
RAEWE 2 THET D 2 &3, RAOHRKZ TR
HOWESEOFREE L H A, oF Y, AT A E
BT, BICRZRDHENGTRIT 5LV H DT
172K, BRI O GERT 2 &0 ) &

IZ, BHRF M TONEBRO R DAL HEREL
THIEFINEE LWV EEZLND.

Flaherty & 13 UIP IZ 3617 % Ak 09T WL O 248644
Z~ L, discordant UIP & WO BER AR L2,
LDE-Tboi, HEOber bERINTE
VATS iR Z a4 5 &, lobell & » TR 5 HAk
RE—V BT HEFARHDE NI LD TH-T
B, ZThbFEiTlobe b D L YareaSBHE LTS
REMER B 5.

Fex OFRORESED—o1F, BIRELBIZEL
7O TR <, BEICUIBR STk 2 Ao agt &
WH T ETHDH., BONRBILENRERY 3Gk
L T EFEAT, 22560 8o b
TCEEICERDZNE I D, HRHPABLELELE
ZAbiD.

F7o, AT A IERIER & Bbh 5 ikE H
W AT o 703, EERICHHE L2 & CEWA
DI HIRAE, FOMOFBAPREBIZBW T, U 3
NEEEOE & #2450 AHTH S, bL, E
L= iR I BV T O RIERN ORI E D FIE O )
xR LI ERETIUL, BHHMERERER THY -
TIREEIT LR S EBbhvs. HIC, kit
HEAE LV EFEHAKROY 7V EHEIL TEB
D, ERICIEF ROV T bnd 2 ks
AVIER SR Y (WA

LlEl, Bald, KTV 25 D=E T
WCIIRBRET 21T » TV, i, BREF MR 63
AEF NN TS, BHE TRy —Rmofiz 2
LTWAZERMBLENTERY, AKEHmICT 5
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FLZBEWNT HIFRESHIEWNH A iz h 5 b
EZ NS, BT T RV EED, B
HEFIPLELEEDbNS.

E. #& ]

U 2RISR o WA E LS 3o BT TR E
\ZER D ZWNERNG iz B LT, B8 HERER
L7o 9l G S g dUE H, TR 2 HERI L
T UL TN R~ B TR - T o Anfsial 28 1L &
Nz, SN~ 7 17y — I LT HRBROM]A
MRONZ. ok, WERTORE TIAERER
Rohdehole, OkAMEMBREO BT, M
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IPE 25 5 LRGeS bz DN T

mEOW ORI BA WRILT SH BT B W
TSV I STC R CFCR  RCITTI G

IPF G, Jililaks v i 25 a5 % 10 12 squamous metaplasia X° bronchiolization 72 &£ 1 Bl ia 0
B A RRD, DO BHCICE S L TS AR H 5. IR IR PERGHAHESE (IPF)
DOEELERIAT CTH Y, replicative 72 EL 2 HIHT 5 7 v A 7 OEHEA IPF O Mifla L A
THE SN TWDS. FE -l RO P LHES 2RIV A P A 2 THD transforming
growth factor (TGF)~ Bl B #lAIZ % LT, replicative B U premature 72 e &ALz #8935, i
FEMEZL & BT 5 class [T @ HDAC T 5 sirtuin family 23[FE &4, £ 9 5 SIRT6 i DNA
EE L L, v Ty e ATRBERORBMNE RS 5. F 2 CHRAIIPFMCIIRGE
R A G T T R b ARPIEOFEA MRS EFE S, BRERYA P A
L TEE D b epithelial-mesenchymal interaction = & 0 SRk ML ~ER L CI#RAE LIERIZE 54
ZATHEME, X BITIELSIRT6 78 TGF-PIZ & 2 B LiFEE A HIET 2 FIC RV ZOHEBICEE T 5
Helh %% 2 Wat %17 7. senescence associated p-galactosidase (SA-B-gal) G o R U p2 1 FEH N 6
IPF it I R i o ZAn TTHE % 388, in vitro DM B TGF- A KUE _E e E kit dEN S
interleukin (IL)-1 B4y WALT & % 5L 72 epithelial-mesenchymal interaction % /T L CHRAELIRIEIZ B 5-
F 2 afetk L, SIRT6 3% OMBRICIIHIRICEI X 5 H2HENE 2 e, ERGIEE L IPF DR
BEIZBE L QWD RMREMENRIZ S T,

Lung epithelial cell senescence in IPF

Jun Araya, Shunsuke Minagawa, Satoko Nojiri, Yoko Yumino, Jun Kojima, Takanori Numata,

Hiromichi Hara, Makoto Kawaishi, Katsutoshi Nakayama, and Kazuyoshi Kuwano.

Division of Respiratory medicine, Department of Internal medicine, The Jikei University School of Medicine

Aberrant re—epithelialization of remodeled airspaces is a prominent pathologic finding in idiopathic
pulmonary fibrosis (IPF) and is implicated in IPF pathogenesis. Recent studies suggest that epithelial
senescence is a risk factor for development of IPF, indicating such aberrant re-epithelialization may be
influenced by the acceleration of cellular senescence. Among the sirtuin family, SIRT6, a class II histone
deacetylase (HDAC), has been demonstrated to antagonize senescence. We evaluated the senescence of
bronchiolization in association with SIRT6 expression in IPF lung. Senescence associated f-galactosidase
(SA—p-gal) staining and immunohistochemical detection of p21 were performed to evaluate cellular
senescence. As a model for TGF-B-induced senescence of abnormal re-epithelialization, we used primary
human bronchial epithelial cells (HBEC). The changes of SIRT6, p21, and interleukin (IL)~1f expression
levels in HBEC and alpha—smooth muscle actin (¢SMA) expression levels in fibroblasts were evaluated. In
IPF lung samples an increase in markers of senescence and SIRT6 expression was found in the bronchial
epithelial cells lining cystically remodeled airspaces. We found that TGF-B induced senescence in primary
HBEC by increasing p21 expression, and while TGF- also induced SIRT®6, it was not sufficient to inhibit
cellular senescence. However, overexpression of SIRT6 efficiently inhibited TGF-B-induced senescence
via proteasomal degradation of p21. TGF-B-induced senescent HBECs secreted increased amounts of
interleukin (IL)~-1B, which was sufficient to induce myofibroblast differentiation in fibroblasts. These
findings suggest that accelerated epithelial senescence plays a role in IPF pathogenesis through perpetuating
abnormal epithelial-mesenchymal interactions, which can be antagonized by SIRT6.
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(IEL )

FESSVENTAAEIE (IPP) IR 2 7 — 7 v %
Fuls & 9 B extracellular matrix(ECM) O R R 7274
BT O Bl ORIEKE &, bronchiolization X
cuboidal metaplasia 72 & BE 2 FE{EAFFETHS.
IPF {3 0flin & & b A2 OSFE DS HINS % 2 (L Ba i
RELWVAD, FEIPFIETSOMU EOBFICE <,
L EDRIEDIRGBERY R 7 77 7 2 —D—
SLERTHAY. FEIPFOFEE T 1 2 7
EOBEMEARIR S NTEY, FKEREO® S IPF R
FH D8 15% |Z Telomerase =12 R—F > b human
telomerase reverse transcriptase (hnTERT) & TF hTR @
BRETEENH VY, X5 CHila LEMiao T v
AT RO IPF DERE A ThH 5 FHN WG S
Atz MifaEARE, MiasRICk 2T e AT RO
BIARIC & DT HIR S D R R T 5 replicative
senescence &, BE{L.A b L A0 & O HATEGINE 72 &
2 & V0 F5E &5 stress—induced premature senescence
WWRES TN, EBlbfilal, RedPkoi
NIk, 7R P A~DIEFIEEZ R L, &
BATIIHE &« DIJEEY A kA A % growth factor D
AT 53 IAE senescence associated secretion phenotype
EaN, EFERIGEEROBIES, KIERIL R LI
L VA DFREA~OEEREZ BN TND.

ZigRet A N A C&H B Transforming growth
factor (TGF)-BlI T/ T4, A—hI T4 77
72— LTIERLT, MoREICRBN TG Th
<, AEIRE, PR EORICEE &8 % 3L
2LTRY, FEIPF T, TORMERICBD
THOLDHEFZRZLTHWDEEBLLN TS,
TGF-BiE Rz iz %t L T replicative & U¥ premature
senescence ¥ b B¢ HENMONTEY, &b
TGF- B Ofifla signal transducer protein T 5
Smad3 #41 L T telomerase ® 2 > 7 R—F > b TH 5
hTERT R B #4425 Z L AHESh T 59, =
O OFEILTGF- P EEER e S LR MEER 121
T, bR OELE S L CIPFRIBIZM S L
TWDATREME 2R LT 5.

ITEBROHFMERICE D DR & L Tsilent

FOTRERER REFR AR
T OE AR BB S IRAMT S TR

information regulator 2 (Sir2) A& TNRE S, W
FLIFIZ b sirtuin family (SIRTI1~7) & L CHEET S
FAURE L7, sirtuin family {3 NAD & {£4£ histone
deacetylase (HDAC) T& Y, histone 2 Fp53 °NF-«
B7p MG EF OB T £ F iz L0 (&, KIE,
ZAb EOMMIBKE L FHEL TV DH 7. SIRTLED
J 7T YRR ANTBVDTRIERHE ORFA)N
R BT Y, COPDERFE ti R ii#l#k T SIRTI
DEBRT & RIE & OFHEENH LS, B
WA B~ OB G2V RIB S 72, SIRT6 WS IEIE 1
B2 (ROS) 12 &2 2 DNA 55 416159 % base excision
repair (BER)IEMER H Y ¥, replicative senescence Dl
RS T o 5 telomere O & HEREH L A T HHEMN
oW SN0 L LR S IPFE DD
RBIZH51T D SIRT6 DEENI Z N E TH LM » T
AY/4"AN

AEE 413, IPFIRHLEIC 351 2 bRz flia o hinsk
L=k, F 7= TGF-BA i b Rz e /& (k%
HEL, TOELMNSIRTOIC L W HlEH ST 5 ]
REME. & OB ERMIEAS b —HEE R AR B
TEROBLED HRRHE(LERIZE L 5 2 T 5 alHE
ERCER R Th ok AR

(HRETE)

FRFEERERRFZB W TET SN, MET
kDR DR L RWKOE & Mio—iR % i
MU (FRmEE R SRR A)
REMEBFABRE : OCT compound % Ff V) Jifi #
AU R ZAER L, SREHCREA R OB R D
senescence associated(SA) - galactosidase (gal) Y44 %
1Totz. Flohn~Y CEEMBEE VB
1 cyclin-dependent kinase inhibitor T % p21 D%y%
MRQEE T o .

IR DB - S A TR O it B8 IEH# L &
KL~ 2mmBEOMMA & L, RSV — LT
B Uz, 92 AR B Ol 2R o BERIE 3 58
LTz, MARIZ10%FCS % & T DMEMIC THE#E L7z,
SO ERCHIRR I A F IR ORE L LY, &A
YPRERRAVERIC L0 B LT, v L7 EECRIARIE
10ug/ml @ type T collagen T=— F L72REE 7 L— b
_-"Cbronchial epithelial growth medium (BEGM){Z T
MRS L7,
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B.IE®
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Bar=100pm
. - - | - -

1 IPFHiilZ351T 5 LA {l (senescence associated B~ galactosidase G )

B2 IPFRECI 5 R b (p21 SyEMafiet)

HEBEGTEALLIIBRERBELSRNAKL LD
knock down : SIRT6 wild type ¥8H. 77 A I K (Chua
KF Stanford K% & v fit 5 ) X O'hTERT Z & 7 7
A 2 F, SIRT6 siRNA X U¥p2l siRNA % Amaxa
Neuclofector system % /i L {5 FEA L7z,
BIZFFIR : semiquantitative RT-PCRIZ L Y ¥ E &
AT > 72,

EH 5 © Western blotting {E1Z X D #Ef L7z,
R HAR ST © propidium iodide(PT) Y1z & % DNA
GROBBNCZ L VIT-7-. (flowcytometry i)
M b D%t © SA B-gal (B-galactosidase staining
kit) Je B, TR L7z,

#H B

1. IPFREBICEVWT LEAROZB{LTEEZED
5.
TE 3 AL (6 51, W48 62.7 7% ), COPD JitifEL&% (6 5,

SE34166.3 5% ), IPFikAHR (66, ¥ 64.8 ik ) Bk
DEFEGIH 2 F - SA B-gal Y TiE, IPF2H0
i@ bronchiolization , cuboidal metaplasia, squamous
metaplasia 72 & NIEZ 78 5 ERGHIRIC Y B2 RO T
(K 1-A). —J5, EHMKOCOPD ik T L
AR & 2 e a5 1338 D 72 » 72 (K 1-B,C).

F 7 p21 RSE AR C b IER A ClI a2 3R
O3, IPFMiFLEE Cird BRI BT 238 72
(B42). IPFlifEAkN CIEF EE, TEEIED & 2 HHk
{LhEk, EHIRRHEEEL, © 5 b U7 B b e
BT Tp2l OBERA FERNICHEF L. IE
B ROSERL SNV BRI TR & A BB B 238
DY, —HIEEMEO & DM LR, R LR
%79 LA CrE20% LA B ERIR A 38O 2.

F 72 SIRT6 |2 L 2 e ac e e CIIRERICIER AT T
WY AR T, IPF AR ClIfE A EgoN
Wek 85 bRIRICR O EE E O T (X3-A,B).
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A ER
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B
B3 IPFHiZ 4513 % SIRTG6 56 3 (SIRT6 fayis i e (1)
p21 = e
3 B-actin e = -
o i< A
control TGF-B (hour)
B

K4 TGF-BIZ & 2 5GHE LRI O A5
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ok
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al 1l
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positive cells
N
o
1

Percentage of SA-B-gal

SIRT6 control  cDNA siRNA

SA B-gal Y

SIRT6 % %& Hl (¢cDNA) & L < [Eknock
down(siRNA) #l I (TGF-B 48 IFFfif] ) I1Z
X DML ~D R R 2

K5 SIRT6IZ J % TGF-p

2. TGF-BI3SE LR MARICp21 HEE AL TE1E
=FHET 5.

EHKEND DB R L -KGE R %,
TGF-B (2ng/ml) T48 Wil MuE {4 SA B
—gal Yeth, p21 F8BL & O E HA0Hric Tt L7z
SA B-gal Y8 Tl TGF-BILHKI 50% DI #{b %
Lo (X4-A). [RIRFIZ p21 O FE BN % 38
ARAEJE 5341 T 0 GU/GO H D ARy 1 23 44 43.5%
6 Y15 55.2% A HE N Ui A e 1k &2 X 7= L T
5EEZBZBN, EHIZEDOHDISIFHOEETSH
YH1573% TH Y, RAWEEIE S 2 b (X
4-B). F 7= p2lsiRNA X TGF-P (2 X %K bRz e
E A L7z,

3. SIRT6 3 TGF-BIC & % F#E Rl E 1k %
T5.
SIRT6 DMl E AT 5 % 5 5%

3

I

PP ONCT D

A SOE Bz AEE (Lo i

7=, wild type SIRT6 ¥ HL 77 X I K} U'SIRT6
siRNA Z B FEALBR L. ThthshRE<
UL FHE FE /21T knock down Sz, EHIZZh
B O T TGF-P.(2ng/ml) 48 BRI (2 Ml
bz faEt L7, SIRT6 m¥EBIANE CILTGF-BIZ L 5
EALEE NI &, F 7z knock down G TILAM
faZ b DOTTHE A RO T=.  F 72 [RIARIZ SIRT6 =8l
p21 BB A Pl L, 2 knock down (3 p21 3884 T
X7 (5) .
4. TGF-BIC& W ZEAFES h/-KE LRI
IL-1BEEZ N U TRt 2 FE89 5.
TGF-BIZ & 0 B3 FHE S - XGE FEGHINE Tl
IL —1BFBINTLHE L TR Y, ZAUTSIRT6 @3 HLIC
K DZEMEN X VIKT Lz, E{bXaE ERmlass
TR (48 IR BF A% ) "C bkl 27 4M e 2 i) 38 (48 B i) ) L
7o & 2 A, BEHELEANNN T o —-smooth muscle actin (SMA)
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TGE- P (L e R F A MRS T X 2 B
HHNNFEE o SMA FEELHES (Western blotting)

« SMA, « smooth muscle actin
CM, conditioned medium
IL —1RA, IL-1 receptor antagonist

6 TGF-pPELHERE LA

SBMNTLHE L, ZHUXIL —1 receptor antagonist Z 55
Figlonz s Z kv milshie. (46)

(F %)

IPF ik @ bronchiolization , cuboidal metaplasia,
squamous metaplasia 72 & PIEA 78 5 S e bR
IO TUE AR, p2l BEMia D 5D
I3 IPF HLER P C b IEF R OSER L oL L 0
b, R CE A S TR O & OB LR &
B R TOELBEVITEL TV, D&
0, e LR R O BB & o EEGRE L
OFFHE~DOBEGNE Z bz, 1PF OOl ik
INBEEIZ I\ I TGF-p, Fas ligand, THPEREE/S
¥, pro—apoptotic R FEA B EIAFEL, EF M
Ko b R AL %t U C apoptosis Z 558 L TV 112,
ZF D1 UEEENA % F E2 {69 5 bronchiolization ,
cuboidal metaplasia, squamous metaplasia 72 & 0 L
FRAE 13 AR B 91T apoptosis HEPUIE T o 2 MEVEN &
4. apoptosis Pt E R MIIRIC L S EE{ETR D
pro~apoptotic 2 M S FHEEAUICIFE T D70, #ER
BT FHE L TV A AREN N H D, FES
Bl x OETH, fifa_bRGia & b~ "Capoptosis
B ¢ d D A0E B RIS 3k U C TGF- Bt
EvhFHE L. TCGF-BIINEMEICFEL, €D
FEVE LB SRR R O L CHETH Y, TEMERER
I3 OEMCRT TH D, DE Y IPFRERICET D
R ARTEEBRREOFEZETNER, S OICIETGE
BOTEEAL & A U C EEGHIR LIz B & FrHEtEs
H5H"Y.

P2 X EALNFH Y S R bR AR A R e
JE 2B 59 % Al R %, epithelial-mesenchymal
interaction DELEA LW OMIC Lz, BILFESH

{28175 1L -1 PRI & AR E

T FRE S REME Y A B A >R growth factor 4 JE
BT L ENELNTEY, FERERL B TCF-B
R OB (s - AUk Rl )4 | VR E SRV 3: )
RIEEY A A THDIL -1 BEADTUEL T
oo FEEZOIL-IPBNRT I T4 Ty 74—k L
TYEFLC, MR AR e A 2 55 89 5
Z LML —1 receptor antagonist{Z £ %o SMA FEE
HINSHSMNE otz RTTTA LTI B —%
49 % epithelial-mesenchymal interaction {3 1E# 72 %5
BT T, QilEETUMEREREIZRNT
HLEEAREE AR TIERHENE R TND.
Lot A EE DT IO phenotype A3 BRHEZS
IR R e & DICHEHNICRETT D2 LER S
5.

COPD T SIRTI FHK FIZ & D RAE~DFHELL
ShiZ sirtuin family OFFRERFRE~OBGITIZ LA L
Bl 67 E 72 - TR, 4 [E SIRT6 73 IPF O k7
MR CERBLLTRY, TGF-BIC L A&uE EEHI
lFEEE PRI OT T T Y — AL DORIZED
MR & B L OO0 D aTREMEARIZ S s, Ml
AL EEI AR OWFEDO—2 LB LN TN D
A BIE, MRS D IRRITEE RGN
EChD. L LS SIRT6 H3llflaE L ofiliE &
WO EMND, IPFHIBIHED 5 2 THERD T TH
RN H Y, FORBEHZMEICEALTHLED
ROABHPMLETHDEEZTHD.

1S

(%% )

IPF fiiti # 4% C (% bronchiolization % & T 2 & 72
£ R OME /N TIE L TE Y, epithelial-
mesenchymal interaction (& & ¥ #fE(LitERICHF G L,
SIRT6 A HIAEEALHITIC XV £ OFFERIC DD D F]
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Anifibrotic Effects of Blocking Antibody Specific
for PDGF Receptor-a or

on Bleomycin-Induced Pulmonary Fibrosis in Mice

Yasuhiko Nishioka, Masami Kishi, Momoyo Azuma, Yoshinori Aono, and Saburo Sone

Department of Respiratory Medicine and Rheumatology T he University of Tokushima Graduate School

Idiopathic pulmonary fibrosis is a progressive and lethal pulmonary disorder. We reported that imatinib
prevented bleomycin (BLM)-induced pulmonary fibrosis in mice via inhibiting phosphorylation of platelet-
derived growth factor receptor (PDGFR). Since imatinib can inhibit both PDGFR-a and B, the role of
inhibition of PDGFR-« or B in antifibrotic effects of imatinib is still unclear. To clarify the role of each
PDGFR, we used the blocking antibody specific for PDGFR-a or f in BLM-induced pulmonary fibrosis
model in mice. First we confirmed the expression of PDGFRs in murine lung fibroblasts by a flow cytometric
analysis. Next we examined inhibitory effects of APA5 and APB5 on the growth of lung fibroblasts stimulated
with PDGF by using *H-thymidine incorporation assay. Then we investigated whether APAS and APB5
could prevent lung fibrosis in BLM-model of C57BL/6 mice. Mice were treated i.p. with lmg of APAS or
APBS5 every other day. and assessed pulmonary fibrosis by Ashcroft score on day28.

Expressions of PDGFR-« and p in murine lung fibroblasts were similar. Addition of APAS and APB5
inhibited the growth of fibroblasts induced by PDGF-AA and BB, respectively. APBS prevented the growth
of fibroblasts more strongly than APAS. In addition, administration of APB5 was more effective in inhibiting
pulmonary fibrosis than APAS in BLM~induced model. It is likely that the PDGFR~a and f play a different
role in BLM-induced pulmonary fibrosis in mice. The specific approach using the blocking antibody for
PDGFR-B might be more useful for treatment of pulmonary fibrosis.
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Long-term analysis of silica-induced lung inflammation
and fibrosis in mouse.

Hiroyuki Nagase, Asae Hara, Maho Suzukawa, Ken Ohta

Department of Medicine, Teikyo University School of Medicine, Tokyo, Japan

[Background] Although idiopathic pulmonary fibrosis is characterized by slowly progressive lung
fibrosis, suitable animal model has not been fully established yet. Silica-induced lung fibrosis model has
been reported to show progressive fibrosis which persists for long term, but precise time-course of the
disease progression especially concerning local cytokines and chemokines has not been fully investigated.
In this study, we investigated the time kinetics of silica-induced inflammation and fibrosis for up to 24
weeks to establish the chronic progressive lung fibrosis model.

[Methods] We intranasally administered 16 mg of silica particles to 8—week—old male C57/BL6j mice,
and bronchoalveolar lavage (BAL) was performed after 1, 2, 4, 8, 12 and 24 weeks and differential cell
counts were determined. The protein levels of 17 cytokines and chemokines in BALF was analyzed by
Luminex” system. Hydroxyproline content and lung histology was also analyzed.

[Results] The maximum number of total cell counts, neutrophils, lymphocytes and macrophages in BALF
was observed 1 week after silica administration. In contrast, the increase in hydroxyproline content and
histological change occurred later and its peak was observed after 4-8 week and 12 week, respectively.
When we measured the levels of cytokines and chemokines in BALF, the time course was different in
various mediators and could be divided into three patterns. As for IL-1a, IL-6, 1L-12, IL-17, TNF-q,
IL—-4, IL-5 and G-CSF, the maximum concentration was transiently observed 1 week after administration
and decreased rapidly. Concerning IL-1§, IL-13, GM-CSF, MCP-1, RANTES, MIP-10, MIP-1f and KC,
the peak level was observed after 1 week and maintained the level up to 4-8 weeks after administration. In
contrast, the level of IL-9 gradually increased and showed the highest level after 24 weeks.

[Conclusions] Silica administration initially induced inflammatory cells accumulation and, in later phase,
the increase in hydroxyproline content and histological change occurred. To analyze the chronic fibrotic
change, the suitable period was suggested to be 8 weeks after silica administration. Among various cytokines
in BALF, the peak level of IL-9 was observed in later phase and the specific role of IL-9 in fibrotic process
was suggested.
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