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Neutrophil elastase inhibitor ameliorates bleomycin-induced
pulmonary fibrosis in mice

Akihiro Takemasa, and Yoshiki Ishii

Department of Pulmonary Medicine and Clinical Immunology, Dokkyo Medical University School of Medicine

RATIONAL: Neutrophil elastase (NE) has been thought to be implicated in the pathogenesis of lung
fibrosis.

METHODS: To elucidate the role of neutrophil elastase in pulmonary fibrosis, we investigated the efficacy
of a specific NE inhibitor, sivelestat sodium hydrate (sivelestat), in a murine model of intratracheally
instilled bleomycin (BLM)-induced pulmonary fibrosis. Analyses of bronchoalveolar lavage fluid (BALF),
homogenized lungs and histopathology were performed at 7 and 14 days after bleomycin instillation,
Sivelestat was administered intraperitoneally once a day after BML instillation.

RESULTS: Lung collagen content and pathological fibrosis findings in sivelestat-treated mice were
attenuated at Day 7 and 14 after bleomycin instillation. Increased white blood cells in BALF were also
attenuated. Active form of transforming growth factor (TGF)-p levels in BALF and homogenized lungs
were significantly decreased in sivelestat-treated mice at Day 7 and 14. However, total TGF-} levels were
not altered.

CONCLUSION: These results suggested that NE inhibitor, sivelestat, ameliorated bleomycin-induced lung
fibrosis through the inhibition of TGF-f activation and inflammatory cell recruitment.
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HEMICEAERBE T, SAEER MR L AWELITO B A /25,

Impact of endothelin -1 receptor antagonist to interstitial pneumonia
with pulmonary hypertension

Yasuhiro Setoguchi', Yuta Kono', Motochika Tanakadate'. and Yuki Togashi'
Yoshihito Yamada®, and Tetsuo Yamaguchi®

Division of pulmonary medicine, Depariment of Internal medicine, Tokve Medical University Hospital

‘Division of pulmonary medicine, JR Tokyo general Hospiral

Endothelin-1(ET-1) is not only a pulmonary vasoconstrictor but also a potent mitogen to endothelial
cells, smooth muscle cells, myofibroblast, and fibroblast. Since elevated ET-1 levels and increased expression
of ET receptors in lung tissue have heen demonstrated not only in pulmonary hypertension but also in
pulmonary fibrosis without PH, the use of dual ET-receptor antagonist bosentan, which is already approved
for treatment of pulmonary arterial hypertension, might positively influence the fibrogenic process and the
course of IPF., The international clinical trial of bosentan for IPF is ongoing as primary endopoints such
as combined incidence of death or treatment failure. Based on these findings, we try to evaluate whether
bosentan could have any impact in pulmonary fibrosis with pulmonary hypertension. Eight patients with
pulmonary fibrosis combined with pulmonary hypertension were enrolled in this preliminary study ( 3 cases
with SSC and five cases with 1PF), Evaluation was performed in change of RVP by sequential Doppler
cardiography. serum level of KL-6 and LDH. Each parameter showed no statistically significant decline
between before and after treatment with bosentan, but positive trend.
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T THAROERBERTHS, MIEEKEFL
EAZKT HEMHRELZ L, AOREHRED
BHEE M E N T 2A%, k214 HuiHEk e
AT+ HES Fe & Pirfenidon 23 W fE - 7 =
fo. Eile, BOE, @@, FHizLLzr R
~WET-1)Z A RS H 3R o o oo [ I 1 3
(BUILD-3) A MEG X h T WA, ET-HEMmAF o Mk
ML A & 9 A2 i A ARE B ET & L TR E S hz2)
Wo7 i /BTl Eh24 7 Chs0). ETIE,
FOZERETA, ETB 4 U Tl Eupinic Floi
B AEIRE 2 ST LA e T
WA (2). ZOEBET- ARSI 2 0L,
BUE, MiBhVRAENE S ME ORI L LT T
WA, ET-1E, MRS RE LTETROE
HEI, % T, SaE LRI 0 mitogen & L TR,
F - RRRUERE R L oM A SRR o S kiR I b (EH
LTWaHZ ENHEM 2 TWD @)1, M
FHAICIZET R A RO RER L £, Moy
W#RFEIE I3 W TET-1, ETZEMRRERALHEL T
WA ZEMBHENIA S TEY(5), FFRErEmsE
FEDHRHE(CTEMEE & L CTET- 1 A IR Er
AR SNEERBRAERS A TVS. ATF
T, Bt ¥ AR R RHEE, R &
D M RTHER 22 (2B OF U7 i 8 PR AE T ] S 7= 48
B O i i E ~ 0 Zh B & PV ETHEM 28 ~ 00 %0 A 34l
FTHEWTHM LA, Zodsig, H{ TR
R ORI H TR THS.

%5k

P, FRRMEAEHEESC L, TTREM %G OF
i BLAE OO 72 ATl MUFESE & Bl X 4Ll 7
HANT okt 8 E B ( B RUIE B AR 6E B, IR HUs
BOWPE2AER) & L=, #oNREEIIZRT L
9 |2 HHAZAE (SSC)3 il (61 = 2.5 1%, A58 I d ke 1
(IPF)S I (71.7 £ 50, EAERERM~IV, it &

DU ER AR R R PR
¢ IR WRRE G IR
*REASERIS I A S AR RE DR N

1. e
SSC(n=3) | IIP (n=5) p
AGE 61+25 71.7+5

KL-6 2396+1089 | 8791415 p=0.11

RVP 47.7+21 | 755+11.3 p=0.12
LDH 2254186 | 198.2+26.3 p=0.5
BEE 3+0 3.4+04 p=0.5

AT LB 5%+ H ORETHEMZ SR, iy
~-—#— LDHXKL-6, M=o fEE & LT
HEKICLD THRVP DLW AT 1=, kgL,
B I LR TITo 7. BB UERE
Eiiot=.

BREER

LB LD FRHIRVPIL, IPF & SSCAGWH
ARTE, Hlery AEHAN#ETIS4AE112 vs
59.8 £ 8.09 mmHg (p=0.29) & {& L 4 L L7245,
AT -1, SEFIBULA 220 ANIPF L SSC
ZoW L TRMLTRS & SSCIz Il L T IPF Ot
R OE FAS K & W BZ d - 7= (F24). WIT
iR IC>WTHE, TEEOE Rk - W
MFH~—H—KL-6 L LDHIZ2W T, #hF
AU 1448 + 1343 (p=0.86), 208 + 204 (p=0.83) » {& F
L Lz boofiETllnolz. ZhA6o
fEHE, IPF & SSCIZIXHI L TAC 4 AR oM <
@ 1([2B,C). Wi{§ o (LI T FESEPE MifRHENE (IPF),
SHEAE (SSC) & ARAIE -0 T 6 vl B ki e
/AR

R 1R 28 (CPEMET DRTEME I T 2R R

WHO 2003 Venice 734 T SSC{Z {1 5 Mighf iz 1
TV DD 2 BHENIRENE ES 0 E % L, R ZE s
&b D B E L3 BV v b 4 Mg iR ek L T
FUFEIZPE S g E iz B En s, SSClosnT
i, e &b 26.7%AMi T 2 B L (6), MIE
LR 28 & i d fUEASZER ZRS T <. il in e F 1)
FEMiZe Tl e < & 4 32%(mPA>3SmmHg ) & X))
RSN, IPFIZBWTHEAMEMIEICEWT
95% 12 Jifi 4 L JE A B8 5 sPAP 11 -3 48mmHg & - /=
EWEEShTWAD M, £, Wb A S T
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HEFIc BT PHRARBROBER EL>TNE, L
o THITMIEOTERRIE, WL 20160 & i
AT R 53D, SSCIcB W Tt ¥
4, NYHA class Il ~ 11l ?) moderately severe M)
PEBF R O first line {692 %t L Titsidenafil & &
LICEEF A BRI bATVWS. —HIPF
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SR BUILD-3 2517t T4 4. Primary endopoint
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(X, FEUZHRHE.QOL DI & A2 -» TS, IPFIZIE
Al i = % 5 SEHE B8 <, E ARG LA AR L
= IPF 1L, Mg Eo A2V ERIZH L FE b T
BWZ LA bhictaTS. ARIZBWTE
IPF O Jifi i i 24 b L TRk & o) T & A gh s /e
o EMICH L TRE 2 v O 52 RATINS
Mgt < fFEEL TV D, TORFMIZ VTS
TRVONBNTH S, YREREOFRI L LTIER
Ll Bn ThD. fho TARHOAT 5 MEEEM
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[Bf] o F—o AOFRE L EDRESOMRAIZERRE L TWAT 2 206 L Ol
AN TG, R CITHBRNT 2 RSB RIE L SRT S28FEE2M o hicT 5
TEAHME L, MRS AEOFREMEIZY L OB E LTREL A7 V—
LoME LM<, [MEEHE] A= 77 9—O~w—h—L 5 GFP-LCIME HE £l
PN L 7= HeLafil i ik (- MR ATEA G5 7 2 i & ik X, Hoess L UMW e
L0 U — MG HER T é 2 Bafilomycin i « JEEMTOMEBE AT -7, [RER] Ml A
CEH L7 2 HliI= s FY—2A . ) VY Y—=ARTHEIh TR, —HOMEKIIERE
IR E—Z ICLC3MEMICER E N Tz, BaffFE F TR 7 7 I Y —LD~—H—ThdH
LAMP-1 [t 78z & @A I IH L, LC3ICEREESMmML T, [BR] ABET
I3 Bafilomycin - FU v = & CHUBRNIHEA LY &h, 72 @ x=y FY—L LT~ &
WL, FOREA— 77 P—l#LbOEELZLNDS. A— b7 7 I—OLEEITh B
G R I A P S - L, EIRNTCL T 2 3 WA HINE PN L B~ o B H - A B —
b7y P—ATCilkd S L CTh it R RS E I S, b ad F— RBEMA K
Shobo RIS,

Implication of autophagy induced by intracellular infection of
Propionibacterium acnes in the etiology of sarcoidosis

Kana Minegishi', Pariko Yorozu', Asuka Furukawa', Eri Nishikawa', Keisuke Uchida’,
Yoshimi Suzuki', Aya Miwa', Takashige Suzuki', Tamiko Takemura', and Yoshinobu Eishi'

‘Department of Human Pathology. Tokve Medical and Dental University
“Department of Pathology, Japanese Red Crosy Medical Center

[Background] Intracellular proliferation of Propionibacterium acnes (P. acnes) may cause Thl
hypersensitivity and subsequent granuloma formation afler antigen-processing via autophagy since some
bacteria proliferating in cells can escape from phagosomes where they reside latently. In the study. we
examined whether intracellular infection of P acnes can induce autophagy under certain environments.

[ Materials and Methods] HelLa-LC3 cells, which were transformed to express GFP-LC3 fusion proteins,
were infected by an invasive isolate of P acnes and the process of P. acnes infection and intracellular
trafficking within nonphagocytic cells were examined, After immunofluorescent staining, HeLa-LC3 cells
infected by 2 acnes were observed during 24 hours by fluorescence microscopy and electron microscopy.
The number of viable 2 acnes in the cells was determined by so—called invasion assay. The same experiment
was done under the culture conditions where fusion between phagosome and lysosome was blocked by
using bafilomycin. [Results] P acnes entered the cells by endocytosis. Most of them were degraded by
endosomal enzymes (lysozyme and cathepsin D) in the cells. A few P. acnes were localized in LC3-positive
autophagosome-like vacuoles that appeared most abundant 18 hours after the infection. When treated with
bafilomycin, P acnes escaped from LAMP- 1 positive vacuoles and many of them were captured by LC3-
positive autophagosomes. [Discussion] These results suggest that 2 acnes can induce autophagy escaping
from degradation. Increased induction of autophagy by £ acnes infection under bafilomycin pretreatment
may simulate the intracellular proliferation of the bacterium that seems to have occurred in patients with
sarcoidosis,
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Poaf R A CHEE) IR Ao £8Pl
WL 2R L LR Th D, MEEIRERIC I
W7 n 7y —Jic L HHESEOMBENN{ES
MR NER I CRE L TWhWS Z b g, HEDOK
& & LT & 2O HUR e B T 2 MR Rl FUs
NEZBERTWA,

IRETICHERFTFORERY 38 ih 6 i -
Z k|7 2 F [ (Propionibacterium acnes) 7 Filt] =
TWHZ LB, ZOHBEHWEELTT 220
DBEEON TG, 727 2T M ENEME TH 5
A3, IEEMIERAREA AT D Z LML, EFo
TR RIS L M RRNE 22 00 L 7o AR O 4R TE TR
RLTWAHZEMREERTWSY. KRBRES
TAHBRFIBVT, LRBOMBPNEIREYL T 7 7
[ AM0] & O P EETFIECE -1 X 0 AR PR+
HobltTHEEZRBIETHEEZ LIS,

- P P B e S P SE R Z R I 2 D Th Y
BE RIS A BN WS LTk, TA—
Ty V—1 L OMEREDN TS . A— b7y P—
(B AEHS) R ENOEST AR H 2 b
CHIRA O (O FUTBECHLEGRIG 2119 & X
NTERDN, F— k77 P3RBT
EAFAa D2 < OHIAPE AYEMEORE - 270F &
WO HARERIGIZCLMS LTS Z LA0HM L,
RS HEATVAY, EERMRNEIRSA— 7 7
S—{2 L YU MHC class 1 IHt R Eh 52 L 4
M EhTuLnaY,

AFFETITABLAN O T 7 3 @A Sl sUs %
BET; LT EHSICT A L2 MEL, VY
V—LAFEREMHA S 2 2 TF 2 2 EOMIENN
WAMBL, d— 77 Y—ofiltxs| 2 LS
HipE Rt L.

£, TIZ7REOFA—F7 7 P—HERITICS0
T, T CICHE ST 5 MITr R AN o 5
BRIF L LRt L.

UORURLEE R R A B S B
fOH AR ER A 2 — R
tOONEAMEMIBOMI M S AT AEEE RPN

(8 & 7]

1. &%
T U TR ARE & AT 5 HE A TR A
i/ L. GAM broth (Nissui) (2T 37°C 3 B [k G596
L7z (A2 B Z V7=, Porphyromonas gingivalis
(ISR ) 13 7 4 F {8 R B L (BD) IZ T 37'C 4 8
[ RN S 38 L7 i (A BRI VoL Streprococcus
pyogenes (JRS4FR), Staphylococcus eidermidis ( B9 )
{LZ N A3 THY broth [Todd Hewitt Broth (BD) + 0.2%
yeast extract (BD)], GAM broth [Z T4F% F37°CT—
I8 145 % A 771>, W H log phase |23 L 7= ik 4 18
A L TR L7 3 A 2B i 72

I. #kask

B ke SR o HeLa B bk, GFP-LC3
G P 2 s F8 N L2 HeLa—LC3 i BR B ( 3T
KAFEEFVFRFERT O I SE2E L 0 BE ) & v 7.

HeLa #112P1E Dulbecco MEM 574t +10% FBS (1L
F10% FBS/DMEM)+50 pg/ml gentamycin {Z THE
K78 L7=. HeLa-LC3#MIfaEkiL 10% FBS/DMEM +50
pg/ml gentamycin (=R HE 2 LT 500 pg/ml neomycin
e A CREFUHE 9 L7

m. Mg

H AL, 10%FBS/DMEM antibiotics
(-)I=T 24-well plate (Z5x10Ywell L4 A L o2 %%
fegs L, dDEPEEEC X A MBI 10% gelatin/
PBSIZTa—7 4 o Y L= A= T A% well |2
A, £OLICHBEE iz,

FHIPEIL10% FBS/DMEM antibiotics () T 2ol
PR EODw) (2T~ EREIZTE LK
PR A (B L, MR AN 72 (Multiplicity  of
Infection = 1000). 37C - CO: A » F 2 —F—|ZT
20FRR YL, PBSIZT3EITER L, Hlas-E
L 1= (IR EEHL A1 (400 U/ml penicillin, 1 mg/ml
streptomycin HEMIDMEM) Z 001 L, & 512 3BT
% L 7. (P gingivalis 3500 pg/ml gentamycin {2 T #%
. )

U — AMEA L LTl L 7= Bafilomycin |
AEHEHE AT 100nM & 725 k5 (i 2 Wy IR L2 5 m
L7z, #RBFICILDMSO Z iR BED 1% & 72D X
lzEEmL e,
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V. SHEGHICL2RE

i B . FrAY—AKA,
v—H—& LTEHLF{LRabS, LAMP-14Hi{k, i
) F— APk, AT DEEE RV,
1) Rab5 transfection

il H 10%FBS/DMEM antibiotics (=) (= T 24-well
plate {Z4x10%well L e H Koz &b LI,

1530mM NaCl 100 uli= 1 pg/ml Rab5 plasmid DNA 0.4
plERY=F g 322 pl AdtTvortex L, =il
T20 57 V1%, ML 7=. 6Wel)
% 10%FBS/DMEM antibiotics (-) Tififf 2 211272,
Transfection 24 Befiil{% 7 7 F @& WL =, 1Rl Z
LIz A—HF AEA% T HRNLLT VT E
(cEM L, [EEL .
2) RERE(LAMP-1 LK,
BT D)

V=2 Y I—AhD

2k A well 127

Fif%

Yy S F—nhik,

T AT bRl T R A [ E
#%, 0.1 % Triton/PBS |2 L 0 A2 BE (2 X & & i
7=. RNase(10pg/m)iFEh~7 o v & » FH{IZT=E
IS/ MFEA Lo, 1 R¥ikE L TLAMP-1 Hifk
1:100 ) & D,
&7 & e

conjugated anti-mouse 1gG (Jackson ImmunoResearch,

4% /5T i v L

(Santa cruz Biotechnology . =ik

ICTIRFRIS Sz, Wi L TCys-

1:200 7 R # Hl vy, RIS T30 Bl & 472
PI(200 ng/ml, 1:1000 &) (o THBamE AL, @

BEiT-7.

LAMP-1fiif& 2 it o/ F— Lpriko
ik, 7ooX Y0, 1R E L TLAMP-
1 fifk&fiY o/ F— LHUE(DAKO A099 , 1:40 7
By, 2% Bk & L T Cy5-conjugated anti-mouse
1gG * polyclonal Goat Anti-Rabbit Immunogobulins /
Biotinylated (DAKO E0432 , 1:500 R ) & K i & 72
%, B F—LPUEO 3R L LT Streptavidin/
FITC (DAKO F0422, 1:50 ¥R ) 2 =il T 30 /Ui &
i, PHCTEEYEEmE AL, MBEITo.

LAMP-1 Hiilk L B 7 7 DR O il
T, BREMRE A Y ) —ACTHEHRT 2 2%
ML, 1%HiiRE LTLAMP- ik HihT
7 DHUA(SIGMA C0715 , 1:200 A7 81), 2 dditii

L LT Cy5-conjugated anti-mouse 1gG » polyclonal

e
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Bi: =

v A b= RIZKDRBALET 7 A6
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VL. Colony assay

o T R L L AR A 2 K 7 A 1 SRR Y S
FIfa 2 B Y 7 100l THA L TR L, K
Uﬂllpl'r')\h Caklml & Lk, F£ZABEEELE 1045
ik A £ F 0 GAM BRIz 201 8346 L, K
xurfj"w?_‘ﬂ ofz, 4RERHE Lo =—8A2WE
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7=, RabS (T -<TOREMWFIZ IS TRRE L TUvz,
FOPTHMEY20FM] %) RabSOFEHOE—7 T
[ RabSIZIHEN TV AR AMEETE /[ 14
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2. Colony assay
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fOMREAMHABORERER
1) P gingivalis
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EolcBWnTHEEIILCIICHEFER TV, =
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S. pyogenes | iﬂ.ﬁ’\? THi QAT T o Bt 110!
A2 A SR ~MH LLC 3@-‘;1‘|5ﬁ".ﬂ"ﬂ§i["-"_ﬁ o o
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3) S. epidermidis
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