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S u m m a r y . R e d u c e d fi b r i n o l y t i c a c ti v i t y i n

t h e al v e ol a r s p a c e o f p a ti e n t s wi t h i n t e r s t iti a l

p n e u m o n i a (I P) i s c o n si d e r e d t h e k e y f a c t o r i n

t h e d e v el o p m e n t o f p u l m o n a r y fi b r o si s ･ II o w e v e r ,

t ll e O r l g l n O f 仙i s fi b ri n o ly t i c a c t i v i t y a n d i t s

r el a ti o n s h ip t o t h e fib r o si s i n I P i s s till u n cl e a r ･

L e v el s of t h e u r o ki n a s e - ty p e p l a s m i n o g e n a c ti v a t o r

( u - P A ) a n d p l a s m i n o g e n a c ti v a t o r i n h i b i t o r I

( P A I -I) a n tig e n w e r e m e a s u r e d i n b r o n ch o al v e ol a r

l a v a g e fl u i d s ( B A L F ) o b t a i n e d f r o m p a t i e n t s

wi t h I P
,
a n d th e d a t a w e r e c o m p a r e d b e t w e e n t h e

t w o g r o u p s (fib r o si n g g r o u p a n d n o n - fib r o si n g

g r o u p ) b a s e d m a i n ly o n h o n ey c o m b f o r m a ti o n

r e v e al e d b y p u l m o n a r y h i g h
- r e s ol u ti o n c o m p u t e d

t o m o g r a p h y ( H R C T ) a n d p a r t i a ll y o n l u n g
h i s t ol o g y ･

I n a d d iti o n ) t h e c ell s u r f a c e p l a s m i n

g e n e r a ti o n o f v a ri o u s al v e ol a r m a c r o p h a g e s ( A M )
a n d it s c o r r el a ti o n w it h t h e u - P A / P A I -1 l e v el s i n

e a c h o f t h e t w o g r o u p s w e r e s t u d i e d ･ T h e u - P A

l e v el w a s s lg n ifi c a n tly l o w e r i n B A L F f r o m I P

p a ti e n t s t h a n f r o m s a r c o id o si s p a ti e n t s wi t h n o

i n t e r s titi al s h a d o w s o n II R C T u s e d a s t h e c o n t r ols .

A lt h o u g h u
- P A a n d P A I - 1 l e v e ls d id n o t d if fe r

b et w e e n t h e 丘b r o s l n g a n d t h e n o n
- fi b r o si n g g r o u p )

t h e m a c r o p h a g e c o u n t a n d t h e p e r c e n t a g e o f

m a c r o p h a g e s i n B A L F w e r e s lg n ifi c a n tly g r e a t e
r

i n t h e fi b r o si n g g r o tLP . T h e m aJ O r r e g u l a t o r y

c y t o k i n e s ! i n t e rl e u k i n 1
一応 a n d t r a n sf o r m l n g g r o w t h

f a ct o r -J3 , h o w e v e r , d id n ot affe c t c ell s u rf a c e p l a s m i n

g e n e r a ti o n b y A M ) i n d i c a ti n g t h a t th e A M
- r el at e d

fi b ri n ol y t i c a c ti v it y w a s c o n s t a n t ･ T h e s e r e s u l t s

i n d i c a t e t h a t t h e d e c r e a s e d fib ri n oly ti c a c ti v it y i n

B A L F is n o t r el a t e d t o A M alt h o u g h it is a s s o ci a t e d

wi th th e fi b r o si s o f I P . W e s p e c ul a t e t h a t ot h e r c ells

s u c h a s a l v e ol a r e p it h eli al c ell s c o n t rib u t e t o t h e

fib r o si s alt h o u g h ftl r t h e r cli n i c al s t u di e s w ill b e

r e q u i r e d .
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- b r o n c h o a l v e o l a r l a v a g e fl u i d ,
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I N T R O D U C T I O N

B e c a u s e t h e p at h op b y si ol og y o f i nt e rs titi al p n e u m o ni a

(I P) , i n clu di n g idi o p at h ic in t e rs titi al p n e u m o n ia (ⅠI P)
a n d I P a s s o c i at e d w it h c o ll a g e n

- v a s c u l a r di s e a s e s

( C V D -I P) , is s till u n k n o w n , a st r at e g y fわr tr e ati n g I P

h a s y e t t o b e e st ablis h e d
1)

. I n m e di c al p r a ctic e , o r al

c o r ti c o s t e r oid is o ft e n u s e d w it h a v a ri ab l e r e sp o n s e

r at e; still , s o m e c a s e s a r e sp o n t a n e o u sly p r o g r e s siv e o r

r e sist a nt t o c o rtic o st e r oid t h er ap y a s is u s u ally th e c a s e

w it h idi o p ath ic p ul m o n a r y 丘b r o sis (IP F)
2-5)

T h e t u r n o v e r or 丘b ri n m at ri x i n th e al v e ol a r s p a c e h a s

b e e n r e c e n tly r ep o rt e d t o b e c riti c al i n th e d e v el op m e n t

o r p u l m o n a r y fib r o si s i n I P
6)

. T h e b al a n c e o f

fib ri n oly t l C a n d a n tifib ri n oly t lC a c tiv itie s i n t h e l u n g

d et er m in e s w h e th e r 丘b ri n is d e p o sit e d a n d or g a ni z e d

o r r e s ol v e d
,
a n d t h e a c c u m u l ati o n o f fib ri n is lik e

.
1y

t o b e a c c o m p a n ie d b y th e d e v el op m e nt of fib r o sis
7)

.

F ib ri n oly t l C a C ti v lt y lS a s s o ciat e d w ith th e pl a s m i n o g e n

a cti v at o r (P A) a n d it s i n hibit o r , pl a s m i n o g e n a cti v at or
i n hibit o r 1 ( P A士-1) ･ W h ile tis s u e -ty p e P A m ai nly a ct s

i n v e s s el s
,
it is w ell k n o w n t h at u r o k i n a s e - t y p e P A

(u - P A) p r o m ot e s pl a s m i n g e n e r ati o n i n e x t r a - v a s c u l ar

a r e a s s u ch a s th e alv e ol ar sp a c e
8)

. O n t h e ot h e r h a n d
,

a l v e o l a r e p it b eli al c ells p r o d u c e u
- P A a n d P A 士- 1 .

T h e s e t w o m ol e c u l e s c a n g r e atly c o nt r ol t h e r at e at

w h i ch pl a s m i n i s g e n er at e d i n th e al v e ol ar e pit h eli u m

a n d fi b ri n is cle a r e d fr o m th e al v e ol a r s p a c e
9)

.

R e d u c e d fib ri n o ly t l C a C ti v lt y h a s b e e n fわu n d i n

b r o n c h o al v e ol a r l a v
?g
e fl u id s ( B A L F) fr o m p a ti e n t s

w ith I P F 10)
, s u g g e st l n g t h at it is d u e t o a n i m b ala n c e

b e t w e e n u - P A a n d P A ト1 . H o w e v e r
,
t h e r e is lit tl e

e v id e n c e of diff er e n c e s i n fi b ri n oly tic a cti vit y b et w e e n

t h e v a ri o u s f o r m s o f I P
･
T h e i m p o r t a n c e o f t h i s

f u n c ti o n al U P A / P A I -1 s y st e m i n t h e p r e v e n ti o n o f

p u l m o n a r y fib r o sis is als o s u p p o rt e d b y e x p e ri m e nt s

p e r f o r m e d o n a n i m al s w it h b l e o m y c l n
- i n d u c e d

p u l m o n a r y 丘b r o sis . B l e o m y c l n
-t r e at e d m i c e d e 丘cie n t

i n p l as m i n o g e n o r u
- P A sh o w e d e n h a n c e d p u l m o n ar y

丘b r o sis w h e n c o m p a r e d w ith c o n t r ols
ll)
, w h e r e a s th e

ad e n o vir u s - m e di at e d t r a n sfe r o f u -P A t o a bl e o m y c ln
-

t r e at e d lu n g r e s u lt e d i n a r e d u c ti o n i n fib r o sis
1 2)
,

in di c at l n g a p r o t e c tiv e r ole f♭r u
- P A i n th e d e v elo p m e n t

of p u l m o n a r y 丘b r o sis ･ O v e r
- e x p r e s sio n o r th e n at u r ally

o c c tlr ri n g i n hib it o r o f u
- P A

,
P A 士-1

,
i n bl e o m y c l n

-

t r e at e d m i c e r e s ult e d i n e n h a n c e d p t11 m o n a ry 丘b r o sis

13)
, i n d ic at l n g a p r O fib r oti c r ol e fわr P A士

-1 . P A 士- 1 is

st r o n g ly i n d u c e d t o e x p r e s s it s el‖)y th e tr a n sfb r m ln g

g r o w t h fa ct o r
-L3 ( T G F

-L3) a n d m ay b e p a rtly r e s p o n sib le

f o r T G F -L3 - m e di at ed fi b r o sis 7) .

T h e r e h a v e b e e n f e w s t u d i e s f o c u si n g o n t h e

r el ati o n s hip b et w e e n cli ni c ally b a s e d 丘b r o sis 丘n di n g s

a n d t h e fib ri n o ly ti c b al a n c e o r t h e o r l g l n O f t h e

fi b ri n oly t lC a cti vitie s i n IP . T o cl arify th is r el ati o n s hip ,

t h e u - P A /P A I - 1 s y st e m i n t h e al v e ol a r s p a c e s h o u ld

b e e v a l u at e d . V a ri o u s c e ll s
,
i n c l u d i n g a l v e ol a r

m a c r o p h a g e s ( A M ) a n d al v e ol a r e pit h eli al c ells , c a n

r e g u l at e t h e fib ri n o ly t l C a c ti v iti e s i n t h e al v e ol a r

s p a c e ･ A lt h o u g h t h e r eg ul ati o n b y al v e o la r e pit b eli al

c ell s
,
e s p e ci ally v i a T G F

- β a n d i n t e rl e u k i n -1 β(I L -

1L3) - w h ic h w e r e d et e ct e d i n B A L F a n d c o n sid e r e d

i m p o rt a nt ele m e nt s in I P
14
,
1 5)

,
h a s b e e n el u cid at e d 8 ,

9)
,
th e m e ch a nis m o f r e g u l ati o n b y A M i s s till t o b e

d et e r m i n e d .

I n t his st u d y , l e v els o r ≠
- P A a n d P A I - 1 a n tlg e n W e r e

m e a s u r e d i n B A L F o b t ai n e d fr o m p ati e nt s w ith I P ,

a n d t h e d at a w e r e c o m p a r e d b e t w e e n t w o g r o u p s ,

fib r o s l n g a n d n o n
- fib r o s l n g , a S d e t e r m i n e d b y th e

fi n d i n g s o f p u l m o n a r y h ig h
- r e s o l u ti o n c o m p u t e d

t o m o g r ap h y ( H R C T) a n d l u n g h ist olo g y . I n a d diti o n
,

th e c ell s u rf a c e pl a s m i n g e n er atio n o f v a ri o u s alv e ol ar

m a c r op h a g e s a n d it s c o rr el ati o n w ith th e u
-P A /P A I l l

l e v els i n e a c h of th e t w o g r o u p s w e r e stlldi e d .

M A T E R I A L S A N D M E T H O D S

M a t e ri als

Tis s u e c u lt u r e p l a stic w a r e w a s o b t ai n e d fr o m C o st e r

( C a m b rid g e , M A , U S A) , fe t al c alf s e r u m fr o m L ife

T e c h n ol o g ie s ( G r a n d I sl a n d , N Y , U S A) H
- D I V al - L e u -

L y s
-

p
- n it r o a nilid e ( S - 2 2 51) , pl a s m i n og e n a n d pl a s m i n

fr o m C H R O M O G E N I X ( M ol n d al , S w e d e n) , I L - 1L3

a n d T G F IL3 fr o m P r o m eg a ( M a dis o n , W I , U S A) , a n d

u
- P A E L I S A a n d P A I - l E LI S A kit s

,
fr o m A m e ri c a n

D i a g n o sti c a I n c . ( G r e e n w i c h , C T , U K ) . A ll o t h e r

r e ag e nt s n ot sp e ci丘c ally m e n ti o n e d w e r e o r th e hig h e st

g r a d e a v ail ab le fr o m Sig m a C h e m ic al C o . ( S t . L o u is ,
M O

, U S A) .

S t o r e o f B A L F fr o m p a ti e n t s w it h I P f o r u
- P A a n d

P A I - 1 a n a ly sis

T h e B A L F u s e d in th is st u d y w e r e c oll e c t e d a c c o rdi n g

t o t h e E t h i c al P r i n c lp l e s f o r M e d i c al R e s e a r c h

I n v o lv i n g H u m a n S u bj e c t s , D e cl a r ati o n o f H elsi n k i .

W e r o u tin ely p e rfわr m e d b r o n ch o al v e ol a r l a v ag e ( B A り
o n p atie n t s a d m itt e d t o N iig at a U n i v e r sity M e di c al a n d

D e nt al H o s pit al fr o m 1 9 9 8 t o 2 0 0 0 i n w h o m a di ag n o sis

o f IP
,
i n cl u d in g IIP a n d C V D

II P , w a s s u s p e ct e d . B A L

w a s p e rfわr m e d w it h a 五b e r o p ti c b r o n c h o s c o p e ( M o d el

B F I T 13 0 0
,
O ly m p u s C o r p o r atio n , T o k y o) w e d g e d i n t o

a s e g m e n t al o r s u b s e g m e nt a l b r o n c h u s o f t h e m id d l e

l ob e a n d l a v ag e d w it h 4 × 5 0 m l o f st e ril e 0 .9 % s ali n e .

B A L F w e r e c e n t rifu g e d at 1 , 0 0 0 r p m f o r 1 0 m i n at 4
o

C
,
a n d B A L c ells a n d c ell - fr e e fl u id s w e r e o b t ai n e d .



T h e t o t al c ell n u m b e r w a s c o u n t e d b y h e m o c y t o m e t e r,

a n d diffe r e n ti al c ell c o u n tl n g W as C a r ri e d o u t u s l n g a

G i m s a - st ai n e d c y t o c e n t rif u g e p r ep a r a ti o n . A ft e r t h e

r e g u l a r B A L a n aly s is , t h e l eft B A L F w e r e st o r e d at

- 8 0
o

C fわr a d diti o n al a n aly s e s . A t ot al o f 2 6 s t o r e d

s a m ple s w e r e p r o sp e cti v ely a n aly z e d a n d m e a s u r e d fo r

u - P A a n d P A I - 1 a nt lg e n u Sl n g E L IS A k it s .

C l a s s i fi c a t i o n o f c a s e s i n w h i c h B A L F w e r e

a n aly z e d

T h e p ati e nt s w ith I P i n w h o m B A L F w e r e a n aly z e d

w e r e g r o u p e d in t o eit h e r a fib r o s l n g g r o u p O r a n O n
-

fib r o si n g g r o u p , b a s e d o n t h e fi n di n g s o f H R C T

a n d
,
w h e n n e c e s s a r y a n d a v ail ab l e , l u n g hi st ol o g y .

W e a s s lg n e d a p a ti e n t t o t h e rib r o si n g g r o u p ir a

h o n e y c o m b fわr m ati o n w a s d et e c t e d . W h e n n o s u ch

f o r m a tio n w a s d et e ct e d
,
a p ati e n t w a s p l a c e d i n t h e

n o n - fib r o si n g g r o u p ; h o w e v e r , i f t h e l u n g bi o p s y

sh o w e d u s u al i n t e r stiti al p n e u m o n i a ( U I P) o r fib r oti c

n o n s p e ci丘c i n t e r stiti al p n e u m o n i a ( N SI P) , th at p ati e nt

w a s c l a s sifi e d i n t h e fib r o si n g g r o tlp e v e n i n th e

a b s e n c e o f a h o n ey c o m b fわr m ati o n . T h e a ct u al c o u rs e

of e a ch p atie n t w a s e v alu at e d b a s e d m ai nly o n c h a n g e s

in H R C T 丘n d in g s m o r e th a n si x m o n th s aft e r th e 丘r st

H R C T . A ll lu n g bi o p s l e S W er e d o n e b y vid e o
- a s sist e d

th or a c o s
?
o p y ･ Si x p atie nt s w ith s t a g e I s a r c oid o sis ( n o

ob v io u s l nt e r Stiti al sh ad o w s d et e ct ed in t h e lu n g s w it h

H R C T) w e r e e m p l oy ed a s th e c o nt r ols . T h e ab s e n c e

of a n y l n t e r Stiti al l u n g s h a d o w s d u ri n g th e l o n g fbllo w
-

u p p e ri o d ( m e a n ±S D : 61 .5 ±3 .0 m o n th s) c o n fi r m e d t h ei r

s u it ability a s t h e c o n t r ols .

P r e p a r ati o n o f h u m a n a n d r a t m a c r o p h a g e s

H u m a n a l v e o l a r m a c r o p h a g e s w e r e o b t ai n e d b y

B A L a n d p r e p a r e d a s d e s c rib e d a b o v e fr o m h e alth y

v olu n t e e r s . R at al v e ol a r m a c r o p h ag e s w e r e o b t ai n e d

b y B A L , w h ic h w a s p e rfわr m e d w it h a 1 0 m l sy r l n g e

w e d g e d i n t o t h e t r a c h e a o f a s a c rifi c e d r a t u n d e r

a n e st h e si a a n d l a v a g ed w ith 4
× 1 0 m l o f st e ril e 0 .9 %

s ali n e . B o th h u m a n a n d r at alv e ol ar m a c r o p h ag e s w e r e

s u s p e n d e d i n a R P M I1 6 4 0 m e di u m sllp p le m e nt e d w it h

l O % h e at -i n a cti v a t e d f et al c al f s e r u m , L
-

g lu t a m i n e

(2 m M ) , p e n icilli n (10 0 U / m l) a n d st r e p t o m y ci n (1 0 0

m g/ m l) . T h e m e di a w e r e ch a n g ed t o s e r u m - fr e e 1 2 h

b efわr e th e ap pli c ati o n of th e c ells .

C ell s u rf a c e g e n e r a t e d p l a s m i n a s s a y

C ells (3 × 1 0
6
) i n 1 5 m l c o n i c al - t u b e s w e r e t r e at e d

w ith eit h e r I L -1 B (1 , 1 0 a n d 1 0 0 U / m l) , T G F IL3 ( 0 .1 5 ,
1

.5 a n d 15 n g/ m l) , o r l e ft u nt r e at e d fわr 2 4 h . A ft e r

c e n t rif u g ati o n at 1 ,0 0 0 r p m f♭r 1 0 m i n , t h e m e d iu m

Fib ri n ol y ti c A c ti v lty i n l n t e r s ti ti al P n e u m o
ni a 8 1

w a s dis c a rd e d
,
a n d t h e c ells w e r e t h e n w a s h e d i n P B S

a n d i n c u b at e d i n a s e r u m fr e e - m e d iu m
,
R P M I 16 4 0 1

c o n t ai n i n g p l a s m i n o g e n (2 0 LLg / m l) , fo r 3 h ･ A ft e r

c e n t rif u g atio n at 1 , 0 0 0 r p m fわr 3 m i n , t h e c ell ly s at e

w a s c olle ct e d a n d w a sh ed ag al n i n P B S . Pl a s m i n w as

t h e n d is s o ciat e d fr o m th e c ell m e m b r a n e b y in c u b ati o n

o f t h e c ells i n 2 5 0 pl o f 1 m M t r a n e x a m ic a cid i n P B S ,

p H 7 .4 fo r 15 m i n
14)

. A liq u ot s o f th e s a m pl e s (5 0 lil)

w e r e a s s a y e d i n d u p li c at e in a t o t al v olu m e o f 1 2 5 pl

o f O ･1 M T ris
, p H 8 ･0 , c o nt ain l n g a 丘n al c o n c e nt r ati o n

o f 1 . 0 m M of t b e cb r o m o g e ni c s u b st r at e , S
- 2 2 51 . T h e

a m o u n t o f p
- n it r o a n ili n e r el e a s e d a ft e r 2 h at 3 7

o

C

w a s m e a s u r e d at 41 0 n m w it h a M ol e c u l a r D e v ic e s

U V M A X pl at e r e a d e r a n d r e fe r e n c e d t o a pl a s m i n

st a n d a rd (S ig m a , C at al o g # P 4 8 9 5) r u?享n p ar allel w ith
t h e s a m p le s . O n e u n it o f p la s m i n a ct lV lt y W a s d e 丘n e d

a s a c h a n g e i n ab s o rb a n c e o f 2 .5 p e r m i n u t e u n d e r t h e

s t at e d as s ay c o n diti o n s . D at a w e r e e x p r e s s e d a s m U

(1 0
-3 u nit s) p e r tllb e .

S t a tis ti c al a n aly sis

T h e st ati stic al sig nifi c a n c e o f diffe r e n c e s b e t w e e n t h e

p ati e nt s w ith I P a n d t h e p atie n t s w it h s ar c oid o si s , o r

t h e fib r o s l n g a n d n o n
-fib r o s l n g g r o u p s , W a s a n aly z e d

u sl n g M a n n
- W h it n e y a n d c h i

- sq u a r e t e st s ･ T h e d at a

w e r e a n aly z ed b y a M a ci n t o sh c o m p u t e r w it h S t a Ⅳie w

s o ft w a r e
,
v e r si o n J - 5 .0 . P v al u e s of le s s t h a n 0 .0 5 w e r e

c o n sid e r e d t o i n di c at e a st atistic al sig n i丘c a n c e .

R E S U L T S

C li n i c al c h a r a c t e ri s ti c s , r e s p i r a t o r y f u n c ti o n a n d

b l o o d g a s a n aly s e s ? a n d t h e b a c k g r o u n d o f p a ti e n t s

w ith I P o r s a r c oid o sis

T h e m e a n a g e o f p ati e n t s i n t h e fib r o s l n g a n d n o n
-

fib r o si n g g r o u p s w a s 6 4 .6 ±8 .7 y e a r s ( m e a n 土S D) a n d

5 9 ･0 ＋11 ･9 y e a r s old , r e sp e cti v ely ･ T h e m e a n ag e o f

th e fib r o si n g g r
.

o u p w a s sig nifi c a n tly hig h e r (p ' 0 ･0 5)
th a n t h at o f p at le nt S W it h s a r c oid o si s (4 0 ･3 士1 8 ･9 y e a r s

old) a s th e c o nt r ol ( N
- 6) . T h e r e w a s n o sig n ifi c a n t

d iffe r e n c e i n g e n d e r a m o n g th e t h r e e g r o u p s I T h e

cli ni c al ch a r a ct e ris ti c s o f t h e p ati e nt s i n th e 丘b r o sl n g

a n d n o n - fib r o s ln g g r o u p s a r e S u m m a ri z e d in T abl e l ･

I n t h e 丘b r o s l n g g r o u p , th e r e w e r e si x p ati e n t s w it h IP F

a n d s e v e n w ith C V D II P . I n t h e n o n - fib r o s l n g g r o u p ,

t h e r e w e r e l l p ati e n t s w it h C V D
-I P a n d fわu r w it h

n o n -I P F II P . Si x lu n g b i op s le S W e r e P e rf o r m e d in th e

丘b r o s l n g g r o u p t O r e v e al U I P i n t h r e e c a s es a n d 丘b r o tic

N S IP i n a n o th e r th r e e
,
w h ile o n e bi o p sy w a s d o n e i n

th e n o n 一丘b r o s l n g g r o u p a n d sh o w ed c ell ul a r N SIP ･ Si x

p atie n ts i n th e fib r o s l n g g r o u p W e r e t r e at e d w it h o r al
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T ab l e 1 . S u m m ar of ati e nt s

G r o u p G e n d e r A g e Cli n ic al di a g n o sis H i st ol o gi c al di ag n o sis M a n a g e m e n t C h a n g e s i n H R C T

F ib r o s l n g M al e

F ib r o s l n g M al e

F ib r o s l n g F e m ale

F ib r o s l n g M al e

F ib r o s l n g F e m ale

Fib r o s l n g M al e

F ib r o s l n g M al e

F ib r o s l n g M al e

Fib r o s l n g M al e

F ib r o s l n g M al e

Fib r o s l n g

Fib r o s l n g

Fib r o s l n g

N o n 一点b r o s l n g

N o n 一丘b r o s l n g

N o n 一丘b r o s l n g

N o n 一点b r o s l n g

N o n 一色b r o s l n g

N o n - 丘b r o s l n g

N o n 一丘b r o s l n g

N o n 一丘b r o s l n g

N o n 一丘b r o s l n g

N o n 一丘b r o s l n g

N o n 一点b r o s l n g

N o n 一丘b r o s l n g

N o n 一丘b r o s l n g

N o n 一丘b r o s l n g

N o n - 丘b r o s l n g

F e m ale

M al e

F e m ale

M al e

F e m ale

F e m al e

M al e

F e m ale

F e m al e

M al e

F e m al e

M al e

F e m al e

F e m al e

F e m al e

F e m al e

F e m al e

F e m al e

4 8

6 8

5 0

7 5

6 4

7 2

7 2

7 1

6 8

5 7

5 9

6 5

7 1

6 3

7 1

6 6

6 3

6 0

6 0

2 9

6 6

4 6

4 9

51

7 9

5 8

5 7

6 7

C V D -I P

IP F

C V D -I P

C V D -I P

C V D -I P

C V D -I P

I P F

I P F

I P F

I P F

C V D -I P

I P F

C V D -I P

N o n IP F IIP

N o n IP F IIP

N o n IP F IIP

C V D -IP

C V D -IP

C V D -IP

C V D -IP

N o n IP F II P

C V D -IP

C V D -IP

C V D -IP

C V D -IP

C V D -IP

C V D -IP

C V D -IP

F ib r o ti c N SI P

F ib r o ti c N SI P

F ib r o ti c N SI P

U I P

U IP

U I P

C ell ul a r N SI P

C ellu l a r N SI P

O C S ＋I m S x

O b s e r v atio n

O C S ＋I m S x

O C S

O b s e r v atio n

O C S ＋I m S x

O b s e r v ati o n

O b s e r v atio n

O C S

O b s e r v atio n

O C S ＋I m S x

O b s e r v ati o n

O b s e r v ati o n

O b s e r v ati o n

O C S

O C S

O b s e r v ati o n

O b s e r v ati o n

O C S

O C S

O b s e r v ati o n

O C S

O C S

O C S

O C S

O C S

O C S

O b s e r v ati o n

N o ch a n g e

P r o g r e s s

N o ch a n g e

N o ch a n g e

N o ch a n g e

N o ch a n g e

N o ch a n g e

P r o g r e s s

N o ch a n g e

N o ch a n g e

P r o g r e s s

N o ch a n g e

N o ch a n g e

N o ch a n g e

l m p r o v e d

l m p r o v e d

N o ch a n g e

N o ch a n g e

l m p r o v e d

l m p r o v e d

N o ch a n g e

l m p r o v e d

l m p r o v e d

N o ch a n g e

l m p r o v e d

l m p r o v e d

I m p r o v e d

N o c h a n g e

C V D -I P
,
i n t e r s titi al p

n e u m o n i a a s s o ci a t e d c oll a g e n v a s c u l a r di s e a s e s ; I P , i n t e r stiti al p n e u m o n i a ; ⅠI P , i di o p ath i c i n t e r sti ti a l

p n e u m o n i a; I P F , i d i o p a th i c p u l m o n a ry fi b r o s I S; N S I P , n o n
-

s p e ci fi c i n t e r sti ti al p n e u m o n i a; U I P , u s u al i n te r sti ti al p n e u m o n i a ;

O C S
,
o r al c o rti c o st e r oi d ; I m S x , i m m u n o s u p p r e s si v e a g e 叫 H R C T , h ig h r e s ol u ti o n c o m p u t e r t o m o g r a p h y .

T a b l e 2 . S u m m a r y of r e sp lr at O r f u n c ti o n a n d bl o o d
- a s a n al si s

S ar c oid o sis N o n 一五b r o si n r O u F ib r o si n r O u p

% V C ( m e a n ＋/ - S D)
F E V l % ( m e a n ＋/ - S D)
% D L c o( m e a n ＋/ - S D)
P O 2(t o r r m e a n ＋/ - S D)
P C O 2(t o r r m e a n ＋/

- S D )

+ 鞄
____

# #
,
P < 0 .0 1 v s n o n 一丘b r o s l n g g r o u p .

1 13 .5 ＋/ - 6 . 0

8 3 .1 ＋/ -ll .4

N D

N D

N D

N D

8 9 .9 ＋/ - 17 .3

8 1 .6 ＋/ -7 .2

6 2 .7 ＋/ -1 5 . 8

8 6 .0 ＋/ - 8 .4

4 2 .8 ＋/ -2 .4

ll
. 8 ＋/ - 9 .5

9 0 .4 ＋/ - 18 .3

8 6 .8 ＋/ - 17 .8

4 8 .3 ＋/ - ll .0 # #

85 .2 ＋/ -5 .2

4 2 .6 ＋/ -3 .3

12
.8 ＋/ - 6 .0



c o r ti c o st e r oid o r o r al c o r ti c o s t e r oid p l u s i m m u n o
-

s u p p r e s si v e a g e n t s fわr a m i ni m u m o f s i x m o n t h s ;

a m o n g t h e m , o n e p atie n t s h o w e d dis e a s e p r o g r e s si o n

o n H R C T a ft e r t h e t r e at m e n t w h il e n o c h a n g e s w e r e

s e e n i n th e ot h e r 丘v e p atie n ts . T h e oth e r s e v e n p atie n ts

i n t b e 丘b r o s ln g g r o u p W e r e O b s e r v e d w it h o u t t r e at m e n t

a n d ag al n O n e Sh o w e d d is e as e p r o g r e s si o n o n H R C T ･

O n t h e o t h e r h a n d
,
l l p ati e n t s i n t h e n o n

-fib r o s l n g

g r o u p t r e at e d w it h o r al c o rti c o st e r o id a ll s h o w e d

i m p r o v e m e n t . T h e o th e r fわu r p a ti e n t s i n th e n o n
-

fib r o s l n g g r o u p W e r e O b s e r v e d w it h o u t t r e at m e n t a n d

s h o w e d n o c h a n g e s .

R e s u lt s o f r e s p lr at O r y f u n ct i o n a n d b l o o d g a s

a n aly s e s ar e s u m m a ri z e d i n T ab l e 2 . T h e r e w e r e n o

sig n ifi c a n t diffe r e n c e s i n p e r c e n t v it al c ap a city ( % V C)
a n d F E V l % a m o n g t h e t h r e e g r o u p s .

T h e % D L c o

w a s s lg n ifi c a n tly l o w e r i n t h e fib r o s l n g g r o u p t h a n

i n t h e n o n - fib r o si n g g r o u p (p < 0 .0 5) . T h e r e w e r e n o

s lg n ifi c a nt diff e r e n c e s i n P a O 2 , P a C O 2 , o r A a D O 2

b et w e e n th e 丘b r o s ln g a n d t h e n o n
一丘b r o s l n g g r o u p .

B A L d a t a f o r p a tie n t s w it h I P o r s a r c oid o sis

T h e B A L d at a a r e s u m m a ri z e d i n T a b le 3 . A p a r t

fr o m C D 4/ 8
,
t h e r e w e r e n o s lg n ific a nt d iff e r e n c e s i n

th e B A L d at a b e t w e e Ⅲ p ati e n t s w ith s a r c oid o si s a n d

th o s e w ith IP o r b et w e e n p atie n t s w it h s a r c oid o sis a n d

th e n o n - fib r o s ln g g r o u p . T h e r e w e r e n o s lg n ific a n t

diffe r e n c e s i n th e r e c o v e r y r at e s o f B A L a m o n g t h e

th r e e g r o u p s eit h e r . O n t h e o t h e r h a n d , t h e alv e ol a r

m a c r o p h ag e c o u nt s ( M C C) w e r e ?
ig n ifi c a n tly l a rg e r i n

th e 丘b r o s l n g g r o u p t h a n i n th e p atl e n t S W ith s a r c oid o sis

T a bl e 3 . S u m m ar y o f B A L d at a

Fib ri n ol yti c A cti v lt y l n l n te r stiti al P n e u m o
n i a 8 3

( p < 0 . 0 1) . M o r e o v e r , M C C a n d th e p r o p o rti o n o f

al v e ol a r m a c r o p h a g e s w e r e s l g n ifi c a n tly h ig h e r i n

th e fib r o si n g g r o u p t h a n n o n
-fib r o si n g g r o u p (p < 0 ･O l

a n d p < 0 .0 5 , r e s p e cti v ely) , w h il e t h e p r o p o rti o n o f

l y m p h o c y t e s w a s l o w e r ( p < 0 ･0 5) ･ T h e s e r e s u lt s

s u g g e st th at n u m b e rs o f A M i n c r e a s e d n ot
in t h e n o n -

fib r o s l n g b u t r ath e r i n t h e fib r o s l n g g r o u p , c o m p ar e d

w it h th e s ar c oid o si s p atie nt s a s t h e c o n t r ols ･

u - P A a n d P A I -I l e v els i n I P o r s a r c oid o sis

T h e l e v els o f u -P A a n d P A I -1 i n B A L F a r e s u m m a riz e d

i n T ab le 4 . T h e r e w a s a s lg n ifi c a n t d e c r e a s e i n t h e

le v el o f u - P A ( p ' 0 ･0 5) i n p atie n t s w it h I P c o m p
.

a r e d

w it h t h e p ati e nt s w ith s a r c oid o sis ･ W h e n I P p at l e n t S

w e r e d iv id e d i n t o 丘b r o s l n g a n d n o n
- 丘b r o s ln g g r o u p s ,

n o slg n ifi c a n t d iffe r e n c e i n th e l e v el o f u
-P A w a s fo u n d

b et w e e n t h e t w o g r o u p s alt h o u g h th e fib r o sl n g g r o u p

h a d sig nifi c a n tly l o w e r v al u e s o f u
- P A ( p < 0 ･0 5) th a n

t h e s a r c oid o sis c a s e s . L e v els o f P A I - 1 d id n ot d iff er

b et w e e n t h e p atie n t s w it h s a r c oid o sis a n d th e p ati e nt s

w it h IP
,
o r t h e fi b r o sl n g a n d th e n o n

- fi b r o sl n g g r O u P S I

T h e s e r e s ult s i n d i c at e t h a t t h e r e d u c e d fib ri n oly t lC

a cti v lt y i n B A L F fr o m p ati e n t s w it h I P is p r ob ably n ot

d ep e n d e n t o n th e p r e s e n c e o r I P b u t o n t h e 丘b r o si s o
f

IP .

E ff e c t s o f I L - 1J3 a n d T G F -Jl o n p l a s m i n g e n e r ati o n

i n t h e m a c r o p h a g e s

W e alr e a dy h a v e ad e q u at e i nfわr m ati o n ab o u t l e v els o
f

u
- P A /P A 士- 1 a n d p la s m in g e n e r ati o n i n th e p u l m o n ar y

也
47 .3 ＋/ - 1 2 .1

3 .1 7 ＋/ -1 .16

7 7 .6 ＋/ -11 .7 #

2 .4 9 ＋/ - 1 .1 4 * *
,
# #

18 .0 ＋/ -1 0 . 8 #

0 .5 5 ＋/ - 0 .3 8

1 .4 0 ＋/ - 0 .6 3 * * . #

哩
5 6 .1 ＋/ - 15 .

1

2 .7 1 ＋/ - 2 .7 8

6 2 .6 ＋/ -21 . 9

1 .4 4 ＋/ - 0 .9 7

3 4 .1 ＋/ -21 .2

1 .1 8 ＋/ - 1 .3 6

0 .9 1 ＋/ - 0 .8 7
* *

! 些 軸 些唾
5 2 .0 ＋/ - 14 .3

2 .5 2 ＋/ - 1 .7 6

6 9 .5 ＋/ -1 9 .2

1 .9 2 ＋/ -1 .16

2 6 .6 ＋/ - 18 .8

0
.
8 9 ＋/ - 1 .0 6

1 .1 4 ＋/ - 0 . 81 * * *

S a r c oid o sis

5 7 .0 ＋/ -14 .5

2 . 2 2 ＋/ -1 .0 4

5 8 .7 ＋/ -3 4 .
2

1 .0 6 ＋/ - 0 .5 3

41 .0 ＋/ -3 4 .2

1 .15 ＋/ - 1 .l l

6 .14 ＋/ -5 .4 6

% r e c o v e ry( m e a n ＋/ - S D)
T C C( × 10

5/ m l m e a n ＋/ - S D)
% M C( m e a n ＋/

- S D )
M C C ( × 10 5/ m l m e a n ＋/ - S D)
% 1y m p h o cy t e( m e a n ＋/ - S D)
L C( × 1 0

5 血1 m e a n ＋/ - S D)
C D 4/8 r ati o r m e a n ＋/ - S D l
* *

,
p < o .o 1 ;

* * *

,
P < 0 .0 0 1 v s S a r c oi d o si s; # , P

< 0 ･0 5; # # , P
< 0 ･0 1 v s n o n -f b r o sl n g g r o u p ; T C C , t ot al c ell c c

.u n t; M C , m a c r o p h a g e;

M C C
,
m a c r o p h a g e c o u n t; L C , 1y m p h o c y t e c o u n t .

T a b l e 4 . S u m m a r y o f u
- P A a n d P A I - 1 le v el i n B A L戸

竺 埋
___________
型些唾温 盟型
0 .6 6 ＋/ - 0 .5 0

*

0 .0 2 ＋/ - 0 .0 5

_ _ _ _ ー
⊥

u - P A (n g/ m l m e a n ＋/ - S D ) 1 .5 4 ＋/ - 0 .8 6 0 .71 ＋/ - 0 .5 5
* 0 ･75 ＋/ - 0 ･61

0 .0 4 ＋/ - 0 .1 0 0 .0 6 ＋/ - 0 .12P A I -1( n g/ m l m e a n ＋/
- S D) 0 .0 2 ＋/ - 0 ･0 4

*
. P < 0 .0 5 v s s a r c o id o si s .
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T a b l e 5 a . E ffe ct s o f I L -1J3 o n pl a s m i n e n e r ati o n ( m U /t u b e)
C o n t r ol I L - 1B 1 U / m l I L 11L3 1 0 U / m l I L -1L3 1 0 0 U / m l

臥 m a m m a c r op h a g e 1 2 .8 ＋/ - 0 .5

&
N o sig n i fi c a n t d i ff e r e n c e v s C T L ; C T L , C o n t r o l .

1 4 .0 ＋/ -1 .3

3 5 .9 ＋/ - 2 .3

三笠!堕し卓虹旦塾 堕_≦生王⊆些二昼_9聖_ 旦圭聖垣旦盟竺≦聖主主9竺_(聖型∠三重虫_

C o n t r oI T G FJ3 0 .15 n

1 4 .7 ＋/ - 0 .7

3 5 .5 ＋/ - 1 .5

14 .4 ＋/ -2 .0

3 5 .9 ＋/ -1 . 0

/ m l T G F J3 1 .5 n / m l T G FL3 1 5 n / m l

H u m a n m a c r o p h a g e 1 2 .8 ＋/ - 0 .5

旦吐 幽 辻
N o sig n i fi c a n t di ff e r e n c e v s C o n t r o l .

1 5 .0 ＋/ -1 .1

3 3 .5 ＋/ -2 .0

e pit h eli al c e lls
8
,
9)

･ D i s cl o si n g t h e m e c h a n is m o f

pl a s m i n g e n e r ati o n i n al v e o l a r m a c r o p h a g e s w a s

チ
e c e s
苧
a ry t o in t e r p r e t t h e d at a ( T ab le 4) . W e th e r e fo r e

l n V e Stlg at e d th e e ffe c ts o f I L
ll B a n d T G F -L3 o n pl a s m i n

g e n e r at i o n b y A M . I L - 1L3
,
w h i c h is a n i m p o rt a n t

i n d u cib le c y t ok i n e o n th e p l a s m i n g e n e r ati o n a n d u
- P A

i n d u cti o n i n p ul m o n a r y e p ith eli al c ells , did n o t h a v e

a n y effe ct o n p l as m i n g e n e r ati o n b y h u m a n A M a n d r at

A M ( T a bl e 5 a) I T G F
- A , w hi ch is a m o o r .

s u p p r e s s o r o f

p l as m in g e n e r ati o n a n d P A 士
-1 in d tlCt l O n l n p u l m o n a r y

e p it h eli al c ells , did n o t i n 且u e n c e pl a s m in g e n e r ati o n i n

t h e s e c ells eit h e r ( T ab le 5 b) . T h e s e r e s u lt s i n d ic at e th at

p l a s m i n g e n e r ati o n b y th e A M in IP is p r o b ab ly n o t

r e g ul at o ry b u t c o n st a n t .

C o n sid e ri n g b ot h t h e i n c r e a s e d M M C i n B A L F fr o m

t h e fib r o s l n g g r o u p c o m p a r e d w it h t h e n o n
-fib r o s l n g

g r o u p a n d l a c k o f diffe r e n c e i n fib ri n oly t lC a Cti v lt y

b et w e e n t h e fib r o sl n g a n d n o n
- fib r o s l n g g r o u p s , W e

sp e c u l at e t h at th e r e d u c e d fib ri n o ly t l C a Ctiv lt y lS n ot

a s s o ci at e d w it h A M b e c a u s e p l a s m i n g e n e r ati o n b y

A M is c o n s t a nt .

D I S C U S S I O N

P r e v i o llS St u d ie s h a v e c o n fir m e d t h e k ey r ol e t h at

alt e r e d fi b ri n oly t lC a Cti v lt y ln th e al v e ol a r sp a c e pl ay s

i n t h e p at h o g e n e sis of I P
6
,
7
,
1 0‾13 , 16) . T h e c u rr e n t st u dy

w a s u n d e r t a k e n i n li n e w it h th i s h y p o th e sis . B o th

h u m a n a n d e x p e ri m e n t al s t u d ie s r e v e al e d t h at r e d u c ed

丘b ri n oly t l C a Cti v lt y i n B A L F w a s lik ely t o b e r el at e d t o

t h e d e v elo p m e n t of p u l m o n a r y fi b r o sis i n I P . H o w e v e r
,

t h e o r lg l n O f th is a c ti v lty a n d it s r el ati o n s hip t o t h e

丘b r o sis in I P is still u n cle a r .

O u r d a t a c l e a rl y s h o w e d t h a t t h e rib r i n o l y t l C

a cti v lt y l n th e B A L F w a s a s s o c i at e d w it h I P .
T h e

r e d u c e d fib ri n oly t l C a C ti v lty i n I P c o m p a r e d w it h

s a r c o id o si s w a s lik el y t o b e d ir e c tly r e l a t e d t o

t h e d e v el o p m e n t o r p u l m o n a r y fib r o sis d u e t o t h e

i m p air e d a b s o r p t 1 0 n O f fib ri n i n t h e al v e ol a r s p a c e

a s p r e v io u sly r e p o rt e d ･ H o w e v e r
,
w e n o w p r o p o s e

1 5 .2 ＋/ - 0 .6

3 2 .4 ＋/ - 0 .5

13 .6 ＋/ -1 .0

3 3 .0 ＋/ -5 .2

a n ot h e r f u n cti o n fわr th e fib ri n oly tic a c tiv lt y . It w a s

r ep o rt ed th at m et all o p r ot e a s e
-1 ( M M P -l) d e ri v e d fr o m

sk i n 丘b r o bl a st s w a s a ctiv at ed b y pl a s m i n
17
,
18)
, a n d w e

als o c o n 丘r m e d t h at p ul m o n a r y e pit h eli al c ells a cti v at e

M M P - 1 b y p r o d u c t l n g Pl a s m i n o n t h e c ell s u r f a c e

19)
. T h e s e fi n di n g s i n di c at e th at r e d u c e d fib ri n oly ti c

a ctiv lty m ig ht h a v e r e s u lt ed i n th e d ir e c t a c c u m ul atio n

o f c o ll ag e n v i a it s r e d u c e d ab s o r p t l O n . A lt h o u g h it

i s u n cl e a r w h i c h p at h w a y i s d o m i n a n t , w e b eli e v e

th at 丘b ri n oly ti c a cti v lt y pl ay s a n i m p o rt a n t r ol e in t h e

d e v el o p m e nt o f 丘b r o sis i n I P .

O u r s t u d y h a s p r o v id e d n e w i n s ig h t i n t o t h e

r el ati o n s h ip b et w e e n r e d u c e d fib rin oly t lC a C ti v lt y l n

th e al v e ola r sp a c e a n d t h e 丘b r o sis i n IP . T abl e 4 sh o w s

th at th e r e w a s le s s 丘b ri n oly tic a cti v lt y l n t h e al v e o la r

sp a c e i n IP c o m p a r e d w it h th e s a r c oid o sis g r o u p , b u t

th e r e w a s n o diff e r e n c e b et w e e n th e fib r o s l n g a n d

n o n - rib r o s l n g g r o u p s . T a b l e 3 i n d ic at e s t h at M C C

w a s i n c r e a s e d sig n i fi c a n tly l n t h e fib r o si n g g r o u p

c o m p a r e d w ith t h e n o n
一丘b r o s l n g g r o u p , a n d th e r e w a s

n o d iff e r e n c e b et w e e n th e s a r c oid o si s g r o u p a n d th e

n o n - fib r o s l n g g r o u p . O n t h e o th e r h a n d
,
T ab l e s 5 a

a n d b sh o w t h at th e a bility o f A M t o g e n e r at e p la s m i n

w a s n ot r e g u l at o r y b u t c o n s t a n t . C o n sid e ri n g th e s e

t h r e e r e s u lt s
,
it c a n b e c o n cl u d e d t h a t t h e r e d u c e d

fib ri n oly t l C a C tiv lt y l n t h e rib r o s l n g I P m i g h t h a v e

r e s u lt e d f r o m c ells ot h e r t h a n A M
,
w h i c h c a n b e

r eg u l at e d b y c y t o k i n e s i n cl u di n g I L I B a n d T G F
IL3 .

A lth o u g h p l a s m i n g e n e r ati o n b y ly m p h o c y t e s h a s b e e n

p r e v io u sly r e p o rt ed
2 0)

,
it is g e n e r ally c o n sid e r e d th at

ly m p h o c y t e s pl ay a m i n o r r ole in pl a s m i n g e n e r ati o n .

T h e r e fo r e
,
w e sp e c u lat e t h at ot h e r c ells i n t h e alv e oli,

p r ob ab ly th e e p ith eli al c ells , w e r e r e s p o n sib le fわr th e

r e d u c e d 丘b rin oly tic a cti v lt y i n t h e 丘b r o s ln g I P .

I n o u r st u d y , p ati e n t s w e r e cl a s si丘e d a s 丘b r o s ln g O r

n o n 一丘b r o s ln g b a s e d 丘r st o n th e 丘n di n g s o f H R C T a n d

s e c o n d o n h ist ol o g l C al fi n di n g s , w h e n n e c e s s a r y a n d

a v ail ab le . E le v e n p atie n t s i n t h e n o n
- fib r o s l n g g r o u p

w e r e t r e at e d w ith o r al c o r tic o st e r oid ; H R C T s h o w e d

e vid e nt i m p r o v e m e nt at si x m o nt h s a ft e r th e t r e at m e n t ,

w h e r e a s n o n e o r t h e p ati e n t s i n th e 丘b r o s l n g g r o u p h a d



i m p r o v e d H R C T fi n di n g s . T h e r el atio n s h ip b et w e e n

th e cli n i c al c o u r s e o f t h e d is e a s e ( T ab l e 1) a n d t h e

p r o 丘1e o f ly m p h o c y t e s a n d m a c r op h a g e s in t h e B A L F

( T a ble 3) c o r r e s p o n d e d w it h th at r ep
o rt e d p r e v io u sly

21
,

2 2)
. T h e r efわr e

,
th e 丘b ri n oly ti c a ctiv lty m ig h t b e r el at e d

n o t o n ly t o t h e fib r o sis i n IP b u t als o t o t h e cli n i c al

c o u r s e a n d r e s p o n s e t o t h e r ap y in IP .
F u rth er m o r e , w e

c o uld n ot e x p l ai n w h y it is n o t t h e A M b u t p r ob ably th e

alv e ol a r epith eli al c ells
- - w hic h i n 且u e n c ed 丘b ri n oly t l C

a cti v lt y l n t h e al v e ol a r s p a c e
- th at c o n t rib u t e d t o

th e clin i c al c o u r s e i n o u r st u dy . F u r th e r st u d y w ith a

hi st ol o g l C al a p p r o a c h i n clu di n g h ist o c h e m i c al s t ai n l n g

o f diffe r e nt c ell t y p e s sh o u ld h elp r e s ol v e this is s u e .

I n s u m m a r y , w e a n aly z e d t h e fib ri n oly t l C a Cti v lt y

i n B A L F fr o m p atie n t s w it h I P . T h e u - P A le v el w a s

s ig n ifi c a n tly l o w e r i n I P p ati e n t s t h a n s a r c oi d o si s

p at i e n t s . T h e I P p ati e n t s w e r e d i v id e d i n t o t w o

g r o u p s , fib r o s l n g a n d n o n
- fib r o s l n g , b a s e d o n t h e

H R C T . A lth o u gh u
- P A a n d P A士-1 l e v els i n B A L F did

n o t diffe r b et w e e n th e t w o g r o u p s , t h e M M C a n d t h e

p e r c e nt a g e of A M i n B A L F w e r e s ig nifi c a ntly g r e at e r

i n t h e fib r o s l n g th a n n o n
- fib r o sl n g g r o u p . T h e m aj o r

r eg ul at o r y c y t o ki n e s , I L
- 1L3 a n d T G F -L3

,
h o w e v e r , did

n ot a ffe c t c ell s u r fa c e pl a s m i n g e n e r ati o n b y A M ,

i n d ic at l n g t h a t t h e fib ri n oly t l C a C ti v lt y i n A M w a s

c o n st a n t . T h e s e r e s u lt s i n d i c at e t h at th e r e d u c e d

fi b rin oly tic a ctiv lty i n B A L F fr o m th e fi b r o s l n g g r o u p

w a s n o t r el at e d t o A M . O t h e r c ells s u c h a s al v e ol a r

e pith eli al c ells m ig h t c o nt rib u t e t o th e 丘b r o sis alth o u g h

f u r th e r cli n ic al st u d ie s w ill b e r e q u ir e d .

R E F E R E N C E S

1) V e e r ar a g h a v a n S , N i ch ol s o n A G a n d W ells A U :

L u n g fib r o si s: N e w cl a s sifi c ati o n s a n d t h e r a p y .

C u r r O p i n R h e u m a t o 1 1 3 : 5 0 0
-5 0 4

,
2 0 0 1 .

2) V a s s all o 良 a n d T h o m ?
s C F : A d v a n c e s i n t h e

t r e at m e n t o f r h e u m a ti c l n t e r Stiti al l u n g dis e a s e .

C u r r O p in R h e u m a t o1 1 6 : 1 8 6
11 91

,
2 0 0 4 .

3) L a t s i P I a n d W e l l s A U : E v a l u a t i o n a n d

m a n a g e m e nt o f al v e oliti s a n d i n t e r stiti al l u n g

di s e a s e i n s cl e r o d e r m a . C u r r O p i n R h e u m a t o 1

1 5 : 74 8 -7 55
,
2 0 03 .

4) D a vi e s H R a n d R ic h eld i L :I di o p ath ic p u l m o n a ry
fi b r o sis: c u r r e nt a n d fu t u r e t r e at m e n t o pt i o n s . A m

J R e sp i r M e d 1 : 2 11
1 2 2 4

,
2 0 0 2 .

5) L y n c h J P 3 r d , W h i t e E a n d F l a h e r t y K :

C o rtic o s t e r oid s in idi o p ath ic p 111 m o n a ry 丘b r o sis .

C u r r O p i n P u l m M e d 7: 2 9 8
-3 0 8

,
2 0 01 .

6) G e is e r T :I d i o p a t h i c p u l m o n a r y fib r o si s - - a

d is o r d e r of alv e ol a r w o u n d r e p air? S w i s s M e d

W kly 1 33 : 4 0 5
- 4 11

,
2 0 0 3 .

7) I d ell S , M a z a r A P , B it t e r m a n P , M o h l a S

Fib ri n ol yti c A cti v lty l n l n t e r s titi al P n e u m o n i a 8 5

a n d H a r a b i n A L : F ib r i n t ll r n O V e r i n l u n g

i n fl a m m ati o n a n d n e o p l a si a . A m J R e s p i r C rit

C a r e M e d 1 6 3 : 5 7 8 15 8 4
,
2 0 01 .

8) H a s e g a w a T , S o r e n s e n L , D o h i M ,
R a o N V ,

H o i d al J R a n d M a r s h a ll B C :I n d u c t i o n o f

u r ok i n a s e - t y p e pl a s m i n o g e n a cti v at o r r e c ep t o r

b y I L
l l b et a . A m J R e s p i r C ell M o I B i o 1 1 6 :

6 8 3 1 6 9 2
,
1 9 97 .

9) Ⅲa s e g a w a T , S o r e n s e n L , O o i H a n d M a r sh all

B C : D e c r e a s e d i n t r a c ellu l a r ir o n a v ail ab ility

s u p p r e s s e s e p it h eli a l c ell s u r f a c e pl a s m i n

g e n e r a t i o n . T r a n s c r l p t l O n a l a n d p o s t
-

t r a n s c r l p t l O n al e ff e c t s o n u
- P A a n d P A ト1

e x p r e s s i o n . A m J R e s p i r C ell M o I B i o 1 2 1 :

2 7 5 -2 8 2
,
1 9 9 9 .

1 0) K ot a n i I , S at o A , H ay ak a w a H , U r a n o T , T ak a d a

Y a n d T a k a d a A : I n c r e a s e d p r o c o a g u l a n t a n d

a n tifib ri n o ly t l C a c ti v iti e s i n t h e l u n g s w it h

id i op at hi c p u l m o n a ry fib r o sis . T h r o m b R e s 7 7 :

4 9 3 -5 0 4
,
19 95 .

ll) S w ais g o o d C M , F r e n c h E L , N o g a C , Si m o n R H ,

a n d Pl o plis V A : T h e d e v elo p m e n t o f bl e o m y c l n
-

i n d u c e d p u l m o n a r y fib r o sis i n m i c e d e fi ci e nt

f o r c o m p o n e nt s o f t h e fi b ri n oly ti c s y st e m ･ A m J

P a th ol 1 5 7: 17 7 -18 7
,
2 0 0 0 .

1 2) Si s s o n T H , H at t o ri N , X u Y a n d Si m o n R H :

T r e at m e n t o r b l e o m y c l n
-i n d u c e d p u l m o n a r y

fi b r o s i s b y t r a n s f e r o f u r o k i n a s e
- t y p e

pl a s m i n o g e n a cti v at o r g e n e s ･ H u m G e n e T h e r 1 0 :

2 3 15 - 23 2 3
,
1 9 9 9 .

1 3) E it z m a n D T , M c C o y R D , Z h e n g X r ay W P ,

S b e n T
,
G in s b u r g D a n d Si m o n R Ⅲ: B le o m y c ln

-

i n d u c e d p ul m o n a r y fib r o sis i n t r a n s g e ni c m ic e

t h at eit h e r l a c k o r o v e r e x p r e s s t h e m u ri n e

pl a s m i n o g e n a cti v at o r i n h ib it o r
l l g e n e . J C li n

l n v e s t 9 7: 2 32 - 23 7, 1 9 9 6 .

14) H u s s ei n M R , H a s s a n H I , H o f n y E R , E lk h oly
M
,
F at e h y N A , A b d E l m o n i e m A E , E z z E l

- D i n

A M
,
A fifi O A a n d R a s h e d H G : A lt e r ati o n s of

m o n o n u c le a r i n fl a m m at o r y c ells , C D 4/ C D 8 ＋

T c ells
,
i n t e rle u k i n 1 b e t a , a n d t u m o u r n e cr o sis

f a c t o r alp h a i n t h e b r o n ch o al v e ol ar l a v ag e fl uid ,

p e r ip h e r al b l o o d , a n d s k i n o f p at i e n t s w it h

sy st e m i c s cle r o sis . J Cli n P a th o 1 5 8(2): 1 7 8
118 4

,

2 0 0 5 .

1 5) H i w at a ri N , S h i m u r a S , Y a m a u c hi K , N ar a M ,

H id a W a n d S h ir at o K : S ig nifi c a n c e o f el e v at e d

p r o c oll ag e n
-ⅠⅠⅠ- p e p tid e a n d t r a n sf br m l n g g r o w t h

fa c t o r -b e t a l e v els o f b r o n c h o alv e ol ar la v ag e 且uid s

fr o m id i o p at h i c p u l m o n a ry fib r o sis p ati e n t s ･

77o h o k u J E x p M e d 1 81(2): 2 8 5
-2 8 5

,
1 9 9 7 ･

1 6) S t e p h e n s R W ,
P oll a n e n ∫

,
T a pi o v a a r a Ⅲ , L e u n g

K C
,
Si m P S

,
S al o n e n E M , R o n n e E , B eh r e n d t

N
,
D a n o K a n d V a h e ri A : A cti v ati o n o f p r o

-



8 6 S . Y A M A G U C H I e t al .

u r o ki n a s e a n d p l a s m i n o g e n o n h u m a n s a r c o m a

c ells : a p r o t e o ly t lC S y s t e m W it h s u r fa c e
- b o u n d

r e a ct a nt s . J C ell B i o 1 1 0 8 : 1 9 8 7 1 19 95 , 1 9 8 9 .

1 7) N e t z e l
- A r n e t t S

,
M it o l a D J

,
Y a m a d a S S ,

C h r y s o v er gis K , H ol m b a c k K , B ir k ed al
- H a n s e n

H a n d B u g g e T H : C o ll a g e n d i s s ol u ti o n b y

k e r ati n o cy t e s r e q u lr e S C ell s u r fa c e p l a s m i n o g e n

a ctiv ati o n a n d m atri x m e t all o p r ot ei n a s e a c ti v lt y .

J B i oI C h e m 2 7 7: 45 1 54 - 4 51 61 , 2 0 0 2 .

1 8) L i n H Y , W ell s B R , T ay l o r R E a n d I∋i rk e d al
-

H a n s e n H : D e g r a d ati o n o f t y p e l c olla g e n b y r at

m u c o s al k e r ati n o c y t e s . E v id e n c e fわr s e c r e ti o n

of a s p e cifi c e pit h eli al c oll ag e n a s e . J B i oI C h e m

2 62 : 6 8 2 3 - 6 8 31
,
1 9 8 7 .

1 9) I s b id a T , T s u k a d a Ⅲ , Ⅲa s e g a w a T , Y o sb i z a w a

H a n d G ej y o F : M at ri x m et all o -

p r o t ei n a s e
- 1

a c ti v ati o n vi a p l a s m i n g e n e r at e d o n al v e ol a r

e pit h eli al c ell s u r fa c e s . L u n g (i n p r e s s)

2 0) Y a m a g u c h i Y , Y a m ad a K , S u z u k i T , W u Y P ,
K it a K

,
T ak a h as hi S , I c hi n o s e M a n d S u z u k i N :
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