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UPREGULATION OF PDGF 3 RECEPTOR IN FIBROBLASTS FROM RAT
RADIATION PNEUMONITIS

Saburo Sonc, Fumitaka Ogushi, Hiroya Tada, Kenji Tani
Yasuhike Nishicka

The Thisd Deparnnent of Inesnad Medicine, School of Medivine,  Tokadama Univernsites Kiramoto-cho 3, dokastiina, 770-8503, dapan

Radiotherapy is commonly employed in the treatment of the thoracic malignancies. The dosage of radiation is
limited because clinically significant radiation pneumonitis anl subsequent pulmonary fibrosis often oceured during
or after treatment. On the other hand, platelet-derived growth factor (PDGF) isoforms are mesenchymal cells
mitogens and chemoatiractants for wound healing and tissue remodeling. To clarify the mechanism of radiation
pneumonitis, we established a rat model and prepared its lung fibroblast line, Morcover, we investigate the reaction
to PDGT and the expression of PDGF receptors compared with normal fibroblast line.  Histologically pneumonitis
and tibrosis are showed at 4th and 18th week after irradiation and fibroblasts from radiation lung (radiation fibroblast
line; were prepared from rat at 4th week after radiation.  Chemotaxis of fibroblasts was measured using a 48-well
microchemotactic chamber and PDGF receptor assay was performed using ['**1] -PDGF-BB. The fibroblasts
chemotaxis 10 PDGF-BB is up-regulated twice by radiation fibroblasts. Furthermore, the number ol fibroblasts
PDGF 73 receptor is also increased twice by radiation. These data suggest that the fibroblasts of radiation
pneumonitis increased expression of PDGF- 3 receptor may play an important role in the pathogenesis of radiation

prewmonilis.
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THE DETECTION OF AN UNENVELOPED DNA VIRUS (TTV)
ASSOCIATED WITH NON-A TO G HEPATITIS IN PATIENTS WITH
IDIOPATHIC INTERSTITIAL PNEUMONIA.

Masashi Bando, Shoji Ohno, Yukihiko Sugiyama

Depariment of Pidmonary Medicine, dichi Medical Schoel, Tochigi, Jupan

Idiopathic interstitial pneumonia (TP} is a clinical syndrome in which the precipitating factors are unclear. An
association between the Epstein-Barr virus (EBV) or the hepatitis C virus {HCV) and HP had previously been
suggested using serelogy and immunehistochemistry.  Recently, an unenveloped, single-stranded DNA virus (TTV)
was discovered in Japan in association with pest-transfusion hepatitis of non-A 1o G ctiology. This study sought Lo
confirm the presence of TTV DNA that was determined by a semi-nested polymerase chain reaction in patients with
[IP. Thirty-three patients with [P were studied [or TTV DNA. TTV DNA in serum was detected in 12 (36.4%)
patients with 1IP and double-stranded TTV DNA was detected in jung specimen from one 11P patient with TTV in
scrum.  We compared various features between the I[P patients with TTV DNA and the remaining patients who
were without detectable TTV DNA in serum. The serum levels of LDH in HP patients with TTV {802 & 121 1U/L)
were signiticantly higher than those without TTV (5300 = 49.3 TU/L) . In addition, survival status was ascertained
for 33 patients in cach group. In the TTV DNA positive group, six patients (50%) died during the study period
compared with 6 {28.3%} in the TTV DNA negative group. Three- and four-vear-survival rates were also
significantly greater in the TTV negative group compared with those diagnosed as having TTV DNA positive. Thosc

results indicate that TTV might play an important rele in the activity or prognosis ol 1P,
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HeRf R R R B

T4 S TR SE VRN OV g A D W R AR & BT, IHRE A o A Y6 L ATk A L R T 12 i3
l,<1 KDL OO AR TIRIEFIL B S 2 o) THIM OB ES R o L Rk

L7z (1998 SR TN E AMEMG e, pp.84-88, 2000). ARUF9EE & S0, W E TS TN+ 2
B EANMAE A AR AR D IRIEAN O E ) B A B LI LT v A hr, (1) oI 2o Em
MAF R AS R R 6 7 o U 7 o 3 IR (ACE) O32%, B L U7 (2) MAETE IR # TNP-470
ORFEHAE I A B RO 2 5h s, 7L A4 v 2 (BLMIFEE w7 A2 v TR L7s, ACEIZ L »
T S 1S anigiotensin AT 1E AN B340 % 4 L Tl Y36 H % 580 5 ¢ 72 %) bFGF, TGF- 3, PDGF
SFORIANTE BN E L A STV LAY, AN RS AIELEE (losartan, 20me/kg/day) 58k
e iR A L 72 BLM £25- 62 28 1 1 OBliY hydroxyproline {(HOP) 5778813, losartan I 57100 L, 47
FIRTF L7 (p=0.014), 2 OGHea S b S 0 i 2 8 s 23w 4: 5 % ACE A5 AIl & 40 L Tl
O T ME S B EMEASE 2 S, — 77 TNP-A70 (30me/ke) % 1 133 5010 4 [T TS L, 3E50%
W2 BLM #5558 511 H, 8% 11-17 [, 45 19-25 110 3 #2507 TNP-470 JEER 5.7 & OJifiN HOP 44
WEHELCAHRL Y, nn. P S 4 U A8 11217 FHC TNP-470 %455 L 728 (n=7) T TNP-470 5445 5
FRID HOP A AME IR L 72 (p=0.0092). F 7=, BLM #4515 9 H Fl O Wil BE PUE AN S At - i
g Lo 2 MBS e (L AR LT B Tt L, TNP-470 5526 T i B AT O 05 - 613 2
ST, ITEIIR AN precapillary SO WA INGEAPHE L, D DMisRHLASETT L T b 2 2 s, Il
LR FE 0 FUN 2 oI CERHE L 2 M B P LB 2 v AT f;‘é'l‘fif%ﬁ!';i Lz, RSO
SO AT LRI BT D M DREA~D BT — TN S L DT v L e 5

Pathogenic effects of angiogenesis on fibroproliferation of pulmonary fibrosis

Masahito Ebina, Minoru Shimizukawa, Yuichiro Kimura, Ken-ichi Akiyama
Akira Nakamura, Makota Miki, Toshihiro Nukiwa

Respiratory Oncology and Molecular Medicine, Institire of Development, Aging und Cancer, Tohoku Untiversiry

We previously reported biphasic remodeting of alveolar capilluries in the biopsied lungs of the patients with
idiopathic pulmonary fibrosis. That is, vascular density in the alveolar septae was significantly higher at low prades
of fibrosis than that of control lungs, though alveolar capillaries were rarely distributed in the extensively fibrous
lesions. We evaluated in this study {1 }the effect of angiotensin 11(AII), produced by angiotensin converting enzyme
augmentedly expressed in the increased capillary endothelial cells, and (2) the effect of angiogenesis inhibitor TNP-
470 on fibroproliferation of bleomycin-treated mouse lung with extended fibrous lesions localized in the subpleurat
area, The contineous subcutaneal injection of AIl 1ype | receplor antagonist {losartan, 20 mg/kg/day} reduced
the hydroxyproline content (p=(10140) in the lungs. The subcutaneal administration of TNP-470 (30 mg/ke),
on the contrary, increased the contents of hydroxyproline (p=0.0092) with diffuse distribution of fibrous lesions
in the lung. These results sugpested the tortuous involvement of angiogenesis in the early pathogenesis of pulmonary

fibrosis,
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Influence of Hyperglycemia to the Severity of Pulmonary Fibrosis

Tatsuji Enomoto, Firo Usuki, Kuniko Matsuda, Akinori Acyama
Takue Takahashi, Haruko Mivamoto, Shinji Abe, Arata Azuma
Shoji Kudoh

Fourth Department of ernad Medivine, Nippon Medical School, Tokvo, Japan

Several investigators have reporied the frequent association of diabetes mellites (DM) and idiopathic interstitial
pneumonia (1P}, 104 cases with 1P in our hospital were studied retrospectively.  The glucoce tolerance could be
reviewed in 37 cases. 12 cases (32,49 ) of 1IP patients mel the criteria for DM, As the incidence of DM is reported
10 be approximately Y.4% in Japan, it is suggested that 1IP patients have u high prevalence of associated DM,
However the correlation between 1P and DM is unclear. We (ocused on advanced glycation end products (AGEs) .
Serum AGEs level {fereatining of patients with 1IP was higher than that of normal volunteers,

We compared the morphological changes of bleomycin (BLM}-induced lung fibrosis in mice with or without
streptozotocin {STZ}-induced DM,

Material and Methods: 7 weck-old FCR mice were divided into 4 groups, NC group: control, ST group: STZ injected
alone, BL group: BLM injected alone, BS group: STZ injected prior to BLM injection, These animals  were
sucrificed 8 weeks after the initial rearment. To evaluate the extent of lung fibrosis, we measured hydroxyproline
content in the lung and graded these pathological features.

Results: Animals in both 8T and BS groups showed hyperglycemia. The grade of fibrosis revealed BS>BL>ST=NC.

Conciusion: Glucose Ievel might influence the severity of lung [librosis.
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Glucose tolerance could be reviewed in 37 cases.

diabetes mellitus 12cases {(32.4%)
8:UIP, 4:NSIP

bM Normal
M/F 874 19/6
Age(Ave.) 65.4 67.4
BMI(Ave.) 21.9 21.8
HbAic 5.95

1 The prevalence of diabetes meilitus in patients with
idiopathic interstitial pneurnonia

AGEs/CREAT
4
3 ]
' [
2 -
;]
.
IP,DM(-) IP,DM(+) S ho—a

1 Serum AGEs level in patients with 1IP
Serum AGEs levelfereatinine in patients with 1P is higher than (hai in
normal volunteers.
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6 4 DHEICR = 7 A% W, LT O 4 B2 431772 (9
2). T4&ibh, dayl k28 L;—.&@Jﬂ&@n’ﬁmﬁl Div L
7ENCHE, dayl L2 A b L 77 b2 2 150mg/kg % iv L day28
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_ . HOP
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2 Materials and Methods
7 week-old ICR mice were divided inlo four groups: group ST,
injected iv. with streptozotocin (STZ) (150mgfkp) at dav 1, proup
BL, injected iv. with bleemycin (BLM) (100mg/kg) at day 28,
group BS, injected i.v, with STZ wt da 1y | and BLM at day 28 group NC,
injected v, with vehicle only at day | and 28.
Eight weeks aler the initial frcatment,  the animals were sucriliced.



1999 3148 0 AR U AR e

F A Ly 100mgkg & iv L72 BLEE, dayl 127 b L7
Pl IS0mgkg iv Loday28 D L A v oA L v

100mg/kp * iv L f; BSMTdh Y, i
MPAZI L 22 AT A L

Lo AR EATER S AT > 72

FTALT I A 5 8
A7) il

R

SR Oy LR, NC BT ES 165, ST T 461, BL
fi 145, BS 1547 TA M L7 7 wE ST 0

iz L (&3). HE de{nf@ i, NCIE, ST,
WA HTRL 2 50 L 2, BL BTG, M # ol & 42 00
BN A B 7 AL UL AT patchy 12A& S 4L, SEEGIIANICE

BS

700

600

500

A00

300

200

00 -

NC ST BL BS

3 Blood sugar cencentration

13100d s concentration was determined just prior to sacrilice.

In amimals treated with streptozotocin (ST und BS) blood sugar levels
were significantly higher than those in animals withowt streprozetocin
wreatment {NC and BLY  * P<0.03.

Histopathological findings
Hematoxylin and cosin (HEY statning [igure Al and Masson trichrome
(MT} Staining {figure B) obtained Trom group §T showing normal
appearance. HE \lmnmg(tmnc Cland MT staining (figure ) obtained
from group BL shoumg p.tlch\ fibrous change especially in subpleural
arcas. The fibrous lesions wclude mature collagen fibers and
Tymphocyte intiltrates.  HE staining (figure Eand MT siaining {figure
F) obuined from group BS showing extended fibrous changes in
subpleural arcas. Increase ol collagen fibers s obvious. The fibrous
lestons also include fibroblasts, type 11 pneumaocyte hyperplasia and
lymphocyte infiltrates.
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5 Grade of lung librosis

The grade of Ilbum\ according 1w the method of Acheroft and co-
workers is presented in lelt Iwuu Bleomycin-treated groups {BL and
BS} demonstrate sigai ILan!\ higher scores.

The score in group ST exhibin 1o significant differences compared
with that i group NC. The seore in group BS s sigitificanthy higher
than thal in group BL.,  Hydroxyproline content in hing 1s presented in
right figure. The content ol bleomyein-treated groups (BL and BS)
is w__nnﬂa.unl} higher  than that of group NC and 8T, The value in
sroup BS is nmmwlml higher compared with that in group Bl but
there is no significant difference helween these two groups.
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AGE immunereactivity in lung
AGE immunoperoxidase staining in lung tissues from group NC
(figure A)und group ST (figure B and C)showing the similar pattern
of immunorcactivity on alveolar macrophages, type I pneumocytes
and non-ciliated airway epitheliums, Replacement of primary antibody
with pon-specific 126G gives no background staining (figure 1),
Negative comtrol Tor immunoperoxidase staining the serial section
{figure D) as in (figure A}, in which primary antibody was replaced
with non specitic mouse 1aGle

AGFE immunoreactivity in pulinonary fibrosis
AGE immunoperoxidase staining in lung tissses oblained from group

BL {figurc A, B, C) und group BS {figurc . G, F). AGE is
localized in the fibrous lestons. Alveolar macrophages, type 11
pneumocyies, fibroblavts  and extracedlular matrix show  positive

stuining for AGE. Note that foamy macrophages arourd librous lesions,

which are not seen in the Jung tissue from mice without bleomycin
treatment are also positive.
Mo signilicant difference is observed between groups BL and BS.
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A Study on Treatment and Gene Expression in Diffuse Lung Disease

Shinichi Ishioka, Kotaro Tamagawa, Tetsuya Watanabe, Akihire Maeda
Keiko Hivama, Michio Yamakido

Second Department of Internad Medicine, Miroshima University School of Medicine

We investigated the cffects of lecithinized superoxide dismutase (PC-SOD} and methylprednisolone (mPSL)
on bleomycin (BLM)-induced pulmenary fibrosis in mice. We previously reported that the treatments of PC-SOD
but mPSL ameliorate pulmonary fibrosis induced by intraperitoneal administration of BLM. In broncheoalveolar
lavage (BAL) findings, total cell number and the proportions of lymphocytes or neutrophils in PC-SOD group were
significantly decreased compared with those in BL.M group, The levels of Interleukin-1 beta mRNA in BAL cells
on the next day after 10 days of BLM treatment were significantly decreased in both PC-S0OD and mPSL groups. On
the other hand, a more significant decrease of the level of pluelet-derived growth factor-A i BAL cells was
observed in PC-SOD group compared with that in mPSL group. Taken together, a suppression of various cytokine
expression in BAL cells {mainly alveolar macrophages) may be important in the inhibitory effects of PC-SOD on

BL.M-induced pulmonary tibrosis in mice.



