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Cyclosporin A in the Treatment of Acute Exacerbation
of Idiopathic Interstitial Pneumonia

Naohiko Inase, Yoshio Ohtani, Yuki Sumi, Takeshi Umino,
Megumi Sawada, Shuji Miyake and Yasuyuki Yoshizawa

The Pulmonary Medicine, Tokye Medical and Denral University.

Idiopathic interstitial pneumonia (IIP) is a slowly progressive disease with a poor prognosis. During the clinical
course of IIP, acute exacerbation is the worst condition as it is unresponsive to most conventional therapies leading
to the death. The effectiveness of corticosteroids is very limited although corticosteroids have been tried in acute
exacerbation. To examine the effect of cyclosporin A (CYA) on acute exacerbation of 1IP, we reviewed 20 patients
who were treated with CYA in the ten major hospitals. Of these patients treated with CYA, 15 patient (75%)
have died in one to 28 weeks (mean: 9.9 weeks), and 4 patients (20%) have survived. In the previous study,
we reported that more than half patients with acute exacerbation of IIP have survived after the immediate therapy
with CYA. Prospective studies in the multi-center are required to evaluate the effect of CYA on acute exacerbation
of IIP.
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N-ACETYLCYSTEINE INHALATION THERAPY FOR IDIOPATHIC
PULMONARY FIBROSIS (IPF)-An analysis of effective cases-

Yoshiki Ishiil, Satoshi Kitamura2, Yukihiko Sugiyama3

1 Department of Pulmonary Medicine and Clinical Immunology, Dekkyo University School of Medicine,
2 Saitama Prefectural University,
3 Department of Pulmonary Medicine, Jichi Medical School

We have reported that N-acetylcysteine (NAC) inhalation therapy was clinically effective in 53.6% of patients with
idiopathic pulmonary fibrosis enrolled in the open clinical trial. In order to know what case NAC inhalation is
effective in, the background factors of effective cases and ineffective cases were analyzed. In this study, evaluation
was done based on the final result of pulmonary function test during observation. In the group showed acute
exacerbation, %VC at introduction was low value significantly as compared with the improved group or the
unchanged group. However, a significant difference was not found in DLco, PaO?2 value, and KL-6 value. The
portion improved on CT film was the portion of ground glass opacity but not the portion of honeycomb. In cases
with completed honeycomb lesion and severe fall of %VC, NAC inhalation is considered to be not sufficient.

However, if chronic advance nature is taken into the account, the suppression of disease progression but not the
improvement is considered to be enough as a treatment of IPF. Therefore, the results obtained in this study do not

indicate the uselessness of NAC therapy for advance cases of IPF.
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Living-related Lung Transplantation for Diffuse Pulmonary Diseases

Nobuyoshi Shimizu, Motoi Aoe, Hiroshi Date

Department of Surgery I, Medical School Qkayama University, JAPAN

We examined the clinical usctulness of living-related fung transplantation for diffuse pulmonary diseases through
our recent experience. We can conclude that living-related lung transplantation should be promoted as well as lung

transplantation from brain-dead people to rescue the patients suffering from diffuse pulmonary diseases.
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Proposals from the patho-morphological characteristics
of interstitial pneumonia to the therapy

Yuh Fukuda

Department of Pathology, Nippon Medical School

We analyzed the mechanism of pulmonary structural remodeling in A{P, UIP, BOOP and NSIP, especially in
the process and the characteristics of their early fibrotic lesions, In UIP, BOOP and NSIP, early fibroses were
exclusively formed in intraalveolar spaces. UIP showed the mural incorporation-type intraalveolar fibrosis, « SMA
positive myofibroblasts were TIMP-2-predominant and showed rarely the figure of collagen phagocytosis.
Regenerating epithelial cells covering intraalveolar fibrosis in UIP showed the tendency to detach frem the
mesenchyme. In UIP, alveolar structures were finally lost and replaced by the bronchiolar epithelial cells with
smooth muscle hyperplasia, called as “true bronchiolization”. UIP is TIMP-2 predominant progressive and
irreversible disease. AIP showed myofibroblast proliferation in both interstitium and intraalveolar space. In AP,
unknown big insult for alveoli might be important in the beginning of the disease, but the later stage of regeneration
seems to be similar to NSIP. This may be the reason why some cases of AIP recover. Both BOOP and NSIP were
Iymphocyte dominant interstitial pneurnonia, and showed MMP-predominant fibroblasts in intraalveolar fibrosis,
which were less positive for « SMA, Neovascularization in intraalveolar fibrosis was conspicuous. Ultrastructurally
phagocytosed collagen fibrils were predominant in fibroblasts in BOOP and NSIP, Regenerating epithelial cells
covering on intraalveolar fibrosis were mainly alveolar epithelial cells and showed good adhesion to mesenchyme.
BOOP and NSIP are MMP predominant, reversible and similar disease each other. BOOP is bud dominant
interstitial pneumenia (BIP) and NSIP is mural incorporation dominant interstitial pneumonia {MIP}. Only early
fibrotic lesions of UIP might react to the therapy. The proposed direction of therapy is as follows: 1} to suppress
the damage of alveolar epithelial cells and enhance their regeneration, 2} to suppress the myofibroblastogenesis of
mesenchymal cells and enhance the absorption of extracellular matrices, and 3) to enhance the neovascularization

in fibrotic lesions,
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2= M {Aiti £ % (bronchiolitis obliterans organizing pneumonia,
BOOP), 4) FE#FAE (nonspecific interstitial pneumonia,
NSIP) D 44 BH Tah D, WEFN L M HEM OB
Wik, ARPRFICHBE L EEOERD STThi Ty
AV L l, RESEICEEECS, RROBRES
FEATWELDLEEALNLY, §£7:, BHOBENE
BIESHORETHL 220 b, BHEOY -7y Mk
NELboeEFsShAE Y, HEEMNEDMEETH D

[REMAELE N L O, ERESRN A S 2T 5.
7, Mol s RREDOFT S, UIP DA M,
THREFELTHEHELEZ SN LOEME L, G~
DIEHOTRELIETT .

MREFE

R, FMAR, BESTHARCELREE
g &AL, T4 b5 UIP, AIP, BOOP, NSIP T#
%, 2397 4 PR IZE T, HE, elastica-Masson, Alcian-
blue PAS ¥4 1Tt 2, RUEERLER I, 7107
A zFL, M7 TR F Ly, -, UL, V-2
Gy, T3y, LIAFY, «FERHT I FY,
rIFy, F4FEARZF LTS — (FuR, integrin
@53 1), ¥, matrix metalloproteinase (MMP)-
1,-2,9, EEO MMP (MTI-MMP), #hibdAf K
& — (TIMP)-1, 2 ##&5T LAz, EMERIT, — o
BRMIMA T, EEEME, BRI, HitadEo
FEDOIY = B, PAM BmiERL = L7,
MMPs {Z2V3T, in situ hybridization, Gelatin zymography,
Western blotting % &% v TR L 7. 512, UIP & fil
DT B EHELE OFEEEHS T 50, T2,
RS IZHMELTWD 7 LA 5 iR € 7L &,
BRERT ™ THRLNF— 8 Lxtll, BT,

& R

#1x, il HENEELOLOTHL .

D $TOMEMMET, it RETRELE
WZATRNEPIDIZ R S e Tvad, Thbt, MiliERo
SRR E MO E, FREEBEORR,
fili R B PR = OO P H AU A D BT E I ~ D2 A, MR 42
B ER S,

HAERAFESE R/

PRl BT 2 O 3 EEL LR A & A 7T~ DR T

F1 OAWMTLOGIH

Summary of the Results

Clincal Temparality Intra Alveolar Fitrosis Fibwohlast
Mural Ine  Bud _ Coll GI. Capillary e SMA MMP/TIMP Coll. Prago

P acule home k- - - e S

AR - " ye K - - - . O
uie chronig hetere ++ - - + + - -
uip - . + - - - + - +
UIR . " - .- R .- + . R
uIp " " +H+ - - + ++ - -
BOOP  subacute homo - Ly Laa ++ + +
BOOP . - + e . . -
BooP ! " + 4+t +t ++ + + ++
N3P Gl subacute nome -+ + + + + + ++
NSIF, Gl E . + + + - + +
NSIP, G " . -+ + + 4 =+ - o
NSIP. GHI . 4+ + + + - + ND

Mural Ing: Mural inesrporation. Coll. GL.: Collagen globules, Coll. Phago: Collagen phagecytosis
homo: hamageneous, hetero: helerogeneous

#: interstitial fibrosis is also predominart

#: - means TIMP predominant, + maans MMP predominant
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FESETER B MM 22123003 5 hepatocyte growth factor (HGF} % A\ 7@ {Z e Oy & BRI H % £
BElL, TOREBE LTy ARMBRET 7V THERS L OAREETHRE L.

HGF ZEHT7 7/ 7 A W AXZ ¥ — (AdC-HGF) %#EFAEN, S0EH, FEENICHS L, HGF ERO
MAZEERE ELISA HETHR L7z, B5ENTRSE, PRuvRy ¥ —8 (4 X 10pfu) TEEE (3125 £ 634
ng/g tissue, day 3) O HGF £ HHS UMD OY, 7 A NVANS ¥ —PRELBEIRTLE W, I
WRTFRIEBIIRL Lo 7. AD-HGF OFBEEMS (6 X 10%fu) Tk, HGF # TR 54,
MATHIG L5 L (231.3 ngfg tissue, day3), =7 AMHEEEF VI TERICNA FOF 2 o0 Ly 8%
WS (177 £ 9% vs 128 £ 5%, p<0.005), ML ZEFEL . 2500, HGF Ml LBl 7R
b= AP (35 + 4 % vs.13 £ | %, p<0.05) LTHIOWE LI X, 72 TGF-3 % 59 L T b %
fl4 a2 & GHW L7 BIERES T, 110 DY 4 VARY ¥ —Hr 5 5CRI N S & FHE O
R HN 7z, $72, naked plasmid DNA % macro-aggregated albumin (MAA} #4 plasmid DNA % v €,
MiToHGF HHIZHII L., LW ZeEMoEvBETHELET R LT w4,

AAFGEI, HGF W2 X ABETiEHON Y ¥ —FI%, ENSEm 4, 209t EFL, BFE
WA~ REE R TR L7,

Clinical application of gene therapy with HGF
for idiopathic pulmonary fibrosis

M. Miki, K. Akiyama, M. Ebina, M. Wartanabe,
D. Koinuma, K. Hagiwara, A. Nakamura, T. Nakamura and T. Nuokiwa

Department of Respiratory, Oncology, Molecular Medicine, Institute of Development, Aging and Cancer, Tohoku University

Hepatocyte growth factor (HGF)is a humoral mediator of epithelial-mesenchymal interactions, acting on 4 variety
of epithelial cells as mitogen, motogen, and morphogen. Exogenous HGF acts as a hepatotrophic factor and an
organotrophic factor during experimental injury. We have already reported that exogenous HGF protein acts as a
pulmotrophic factor in vive and prevents the progression of bleomycin (BLM)-induced lung injury when
administered in either a simultaneous or delayed fashion. HGF is a potent candidate to prevent or treat lung fibrosis.

On the basis of these findings and in order to step up for the clinical application of HGF in the field of respiratory
diseases, we examined the adenoviral mediated HGF treatment. While the direct intratracheal administration of
adenoviral vector expressing rat HGF (Ad-HGF) (4 X 10pfu} yielded high transient HGF expression in the lung

(3125 & 63.4ng/g tissue, day 3), adenovirus caused neutrophil alveolitis and exiended the duration of BLM-
induced inflammation. In spite of indirect intraperitoneal (i. p. ) administration of Ad-HGF (6 X 10° pfu)to C57BL/6
mice with BLM-induced lung fibrosis expressing 231.3ng/g of rat HGF in lung tissue at day 3, the significantly
reduced hydroxyproline content {128 £ 5 %) was resulted, comparing with the mice treated by adenovirus without
¢DNA insertion (Ad-Null, 177 &= 9 %, p<0.005). Furthermore, the ratio of apoptotic ceils per total alveolar
cells in BLM-induced lung injury was reduced by the i. p. administration of Ad-HGF (35 = 4 % vs.13 = 1 %,
p<0.05). Ad-HGF also reduced the expression of TGF 5 mRNA induced by BLM in the lung. Intravenous
administration of Ad-HGF {4 X 10°pfu} ameliorated BLM-induced lung fibrosis as well as i.p. {6 X 10° pfu).
These results indicate the potential therapeutic effect of Ad-HGF for lung fibrosis, and the necessity to establish a
route of a vector administration avoiding additional infection to diseased lung,

We also have established the safer method using plasmid vector conjugated with macro-aggregated albumin

(MAA} for expressing HGF specifically in the lung thorough lung vessels. We concluded that the gene therapy
using HGF is promising field for lung fibrosis.
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o) EF) yFeEL, CWTERFRARICES
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CRIAZELH LD, T LUHERTHOGEEEME
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BiEded, BEATOA PR A 2074 A7 73 F
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LI EDE, FREADREITE TS 3,

T4, FrR MR R A B E AR 0 5 HGF @
FEWME FOEBTMEERL Y, TP E T (hepatocyte
growth factor: HGF) M) 2 ¥k b & o3d 2 v,
EBRMMNSHEEORIE 2 RATE L, FOKE, NHEE
EFIGERBEO HOF RS- X o T b S iaa Zm
MlENLHEELHE L, HGF 2T BT H BFERLER
Tk LTHETAZEFF ALY, Ly LEFRE
Bl &g Lise, 1950 HGE ¥ » 37 R A TR x
Bhhsd, #2THIFETIZHGE BT 7/ 7 4 b A
7 ¥ — (Ad-HGF) & V>, B8 A L 54N HGF
RIBAHGF Y a ¥+ > b ¥ v ixs & M
HALREIRT L2 DnWT, S6IRReTERL Y
¥ — PR ORCRIC L DB ETHEORY R EN
L, B bOBEFEERT AREBERE LT, HGF &7 7
A ANANRY ¥ - BEIUPHGFEH 7 A I P
YRR L, BV ANBAEFMVIBIT SRR
L7,

k&
DHGFRB7F/ 91 LIANT % — (Ad-HGF) & HGF
BRTZXE FAY%— (pUC-SR o -HGF) DR
Graham & DHECI2HE » THFE SN CAG 7O E—
¥—%E&54LFy PHGFRIM T T/ o0 A VAT ¥ —
(AdexICAHHGF: Ad-HGF} %tLEREES K FEIRHES &
HtE X7 (1. L ATEO M, 203 il
FHLZTS—7 -7y ATHlE L, pfu (plaque
forming units) (2 TFJ L7, Ad-HGF © DNA ¥ L,
ElA % g4 2 7% 1 v~ % i[> T PCR %47\, [
EEOBEAST N AR L, ML LTE, Ak
P4 A GEAE T fL AR A TV R W IEIERETL T 7 Y A
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Expression Cassette

SV40 PolyA RatHGF  CAG
Signal cDNA Promoter
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v Replacement _ -
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Adenoviral Genome

1 Structure of recombinant adenovirus vector containing rat
HGF ¢DNA,
The recombinant vector (Adex|CAHHGF:Ad-HGF) is
constructed from AdS-derived virns that has a deletion of Ela,
Elb and a portion of E3 regions.

NVAY F— Ad-Null R L7,

HGFEHB 77 A 3 F<# ¥F—(i, & b HGF cDNA 3 X
PSR ¢ 7OE— ¥ — % pUC- 7T A 3 FILHlAihAIER
L 72{pUC- SR« -HGF). ¥ 7z, i REFEHD /25, Orson
O HFHEVICEwy, BET I QT LTI
{(macroaggregated albumin: MAA} % #5472 pUC-SR a -
HGF 7 fE8 L, BmERHRS L TiToIEHE R/,

2) Northern blotting

Ad-HGF % A549 #if2 < C57BL/6 ¥ 7 A (DS S+ in
vitro 3 & U in vive TP 5 % Northern blotting 12 T i
%Lt.ii;mHMF%ﬁﬁ%A@3®%®$%yi%
% & Acid guanidine phenol chloroform (AGPC) %1
total RNA 2 fIH L, 7 » b HGF & L Db L.~EI'J'"“
# &% - T D TGF-2 O mRNA % 3 i % Northemn
blotting#E TE = L 2. B & L T, glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) 70— 7% vz,

3) Enzymed-linked immunosorbent assay (ELISA)

Ad-HGE & CS7BL/6 ¥ 7 A S /-HoRHUED
FERFA AT A ELISA {EICTwE L7, NHMF%ES%,
day0, 3, 7, 14 OfiOFRE I A MR ELHE, LEE
rat HGF ELISA # » } {Institute of immunology, Tokyo,
Japan) % BWC, |mEHEXE%E L7, pUC-SR« -HGF 7
L % HGF &% OE R I, human HGF ELISA ¥ » b
(Institute of immunology, Tokyo, Japan) % Fv»7z.

4) in sifu hybridization (ISH)

BREMIIES LABOERBVTRET LD
ISH %17 - 7:. Ad-HGF # C57BL/6 = 7 A [JHRB S 4,
day3 OB O#ETF EFE L, digoxigenin (DIG) Hii&
HGF Y R 70 —7% T 7)) 54— a vk
1Tvs, THH ) 74 AT 7 ¥ —PERN DIG #iA % KIG

, BEMIE L A RERIETITY, RELL.
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TARERL, RELD 4%/ ST RN LT TR FEEA
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T CEROBEICY, GRS 7 0 s aiEE,
Spm 1Y) L, BEEELMEM O 79 12 Hematoxylin-
Eosin (HE} # X 1f Elastica- Masson (EM) #:{ a4 % %
BT, BMboRELHE L.
EMPRGEBOBELEN L LT, Ad-HGF % dayd
CRERGERY, FEFEL, EmENCHRS L, EEd~y
AZBIT LR HGF BODMM S E % ELISA ik
TEELA. 372, EREFLVCESLT, BEDES
g L7z, a8 LS LT PBS B X UY Ad-Null % [EfEDH
R R A

& NI FAXL7AY Y - Putd

Woessner b O HFH WIZHEL THr -7z, by, v
AF & TR, 6N IERELT T 110°C T 16 BRRIIIAK
G L, FmEWAK s 2w b5 7 4 — (HPLC : high
performance liquid chromatography) (2 T/v4f FR ¥ 3 7o
JrEeTEL:.

7) & X MR % % (bronchoaiveolar lavage fluid:
BALF)

FREDRRIE % M T 5 /2%, dayd @ BALF & BT L 7.

At S A B ANEK tml TR 8 HfTV, 49 90%
ERYTL 72, 1500rpm T 5 0 FE 0%, DR L 2zl AL
7% RPMI I A & A MR 8L & 0T o0 T % 3= 7

8) Tunel &

Ad-HGF 5%, day? IO /85 7 ¢ LR &R L,
In situ Apoptosis detection kit (Takara, Tokyo, Japan) #
Flw, Biife bR HBE D 7 b — & AGFAfi % Tunel 2 THEFT
L7,

9) fatPausat

HETFRRINCE, B2 2807 -5 2o kn
Student's t-test T IV THRE L, MBEE SR LT r EEED
helLi,

#wOR

Ad-HGF |24 3 7 v D HGF OEIR

Ad-HGF % Ml - Z A0l Bk o M T & 5 AS49 41
AT X 4, F v | ¢ HGF mRNA 7% I % Northern
blotting {#: T, HEEH T~ HGF | 47 % ELISA i

HGF |2 & & B e AR T O BRHRIE

TR L 72 (7 - % — BREE) . Invive Th,C57BL6G
w7 AN 3 AR (RAGEN, BIEMER, BmER) LD
By, EBIIEHLBNIZGHA TS & % Northern
blotting % & ELISA i1 THESZ L7 ([F 2, 4, 8).

R EBRRORTE

Ad-HGF % #EEEN, FEPEMN, BEnEmicizs L,
ERERICH § 5 B OSERERY % 35 5 FE8 & 480K L 72, Ad-HGF
(4 X 10°pfu) ZFEFEM IS LR, 08 Bkl
(3a), Mil~rn7»—3, §ikl bREdEL (1€ 3b) T
HGF #B#HB S 2 Z L2l LA, %53 B&icik
312.5 + 63.4ng/g tissue D HGF B FEB L. 7H#%IC
V=% (3509 £ 104) &2, #OHEHLLE Lol
BEENRS I, @FEO HGF # BH G112 v b
LY, TFJ A VA (T 5 =) AT BALF H1 0 IR
HAEENES S TRETBESYCLEY (H3), 74

L
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T
b=
<

-N.C.

HGF !

GAPDH |

[¥12 Expression of the rat HGF transcripts in the mice lung
transfected with Ad-HGF.

Shown ar¢ autoradiograms of Northern blot analysis of HGF
mRNA from the lung 3 days after intratracheal administration of
Ad-HGF. Total RNA (204g) from Ad-HGF-treated, Ad-Null-
treated, and control mice at day 3 were electrophorized in 1%
agarose, blotted, and hybridized with P labeled rat HGF cDNA.
The HGF mRNA from the transgene was indicated at 2.6 Kb,

3 Localizaton of the rat HGF mRNA in the mice lung
rransfected with Ad-HGF.
In situ hybridization (ISH} with HGF antisense probe showed
that the bronchial cells (A), alveolar epithelial cells (B} and
alveolar macrophages (B) expressed rat HGF mRNA.
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4 Quantitative analysis of HGF transgene expression in the
lungs of mice after infratrachea! administration of Ad-HGF.
The time course of the HGF mRNA expression was examined
by ELISA 0, 3, 7, and 4 days after administration of Ad-HGF
(4 % 10'pfu} (n=3 each). The expression levels reached
maximum level between day 3 (312.6 £ 63.4 ngfg tissue) and
day 7 (351.0 £ 10.4 ng/g tissue), and gradually decreased uniil
day 14 (149.1 £+ 11.4 ng/e tissuc).
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5 Distribution of BAL cell types in mice after imtratracheal

administration of adenoviral vectors,
Mice were administered intratracheally with Ad-Null, Ad-

HGF, or PBS as control, and bronchoalveolar lavage (BAL]
was performed to determine leukocyte cell number and
composition. Increased pulmonary accumuiation of leukocytes,
especially lymphocytes and neutrophils, were detected at day 3
after administration of adenoviral vectors, Ad-HGF as well as
Ad-Null.

BL, AECRLEEL (1772 9% vs. 128 2 5 6,
p<0.005) (B 10).

BRI S (4 X 10pfu) T, Ad-HGFE58FI25
WG 2 ML 5RO (7 - 7 - R,
frFgxerynyrmgbar bo— it B L, 78
i B2 (1494 + 240 % vs. 127.6 + 14.9 %, p<0.05)
(Bg1),

i
6 Histopathology of bleomycin-injured lungs and adenoviral
vector-treated lungs.

Adenoviral vectors were administered intratracheally at day 0,
and then BLM instillation intraperitoneally at day 1, 3, 5 and
7. Mice were sacrificed at day 28 for histopathological study,
and the lung scctions were evaluated by H & E staining (data not
shown) and Blastica-Masson staining (A to D}. Mice treated
with Ad-HGF {4 X 10pfu) (C) did not improve the fibrotic
changes induced by BLM infusion, and showed the similar
histopathological findings 10 BLM only (B) and BLM with Ad-
Null treated mice (D) { X 40). A was negative control withous
BLM and adenoviral vector,
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7 Analysis of lung collagen content quantitated by
hydroxyproline assay.

Whole collagen content was evaluated by determining
hydroxyproline content of left lung at day 28, and the values
were shown as % of saline treated control. Intratracheal
administration of Ad-HGF (W) did not affect lung
hydroxyproline content in  BLM-injured mice, and has
significant difference from Ad-Null (I} {(n=5 in each group).
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