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8 Quantitative analysis of HGF transgene expression in the
lungs of mice after intraperitoneal administration of Ad-HGF.
The time course of the HGF transgene expression was
examined by ELISA at day 0, 3, and 7 {n=4 in each group).
The expression level reached a peak (231.3 ng/g tissue} at day
3 and was maintained same level until day 7.

9 Intraperitoneal injection of Ad-HGF ameliorated bleomycin-
induced pneumonitis.
Microscopic findings (Elastica-Masson staining) of the mice
lung 3 weeks after administration of the vectors were shown., A
& B: BLM with Ad-HGF (6 * 10°pfu) treated, C & D: BLM
with Ad-Null (6 X 10"pfu) treated. Shown in the left column
{A & C} is in low magnification (X 6.25), and right (B &
D)in high magnification{ X 20). Ad-HGF apparently improved
the area of fibrotic change.
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10 Analysis of lung collagen content quantitated by
hydroxyproline assay.

Whoele collagen content of the left lung was evaluated by
determining hydroxyproline content of left lung at day 28, and
the values were shown as % of saline treated control.
Intraperitoneal administration of Ad-HGF significantly reduced
the lung hydroxyproline content in BLM-injured mice (88) (128
+ 5%, n=5), comparing to Ad-Null (I} (177 & 9%, p<0.005)

{(n=5 in each group).
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11 [fniravenows administration of Ad-HGF ameliorated
bleomycin-induced pneumonitis.
Hydroxyproline contents of left lung at day 28 were shown as
% ol saline treated control. Intravenous administration of Ad-
HGF significantly reduced the lung hydroxyproline content in
BLM-injured mice {8§) comparing o Ad-Null (M} (1276 +
14.9 % vs.149.4 + 24.0 %, p<0.05).
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12 Ad-HGF rescued apoptotic alveolar epitheiial cells from bleemycin-induced injury.
TUNEL staining (B, D) demonstrated apoptotic cells in alveolar epithelial cells at day 7 after administration of BLM only (A, B) and
BLM with HGF therapy (C, D). Treatment with Ad-HGF prevented the apoptosis in the alveolar epithelial cells (D) from BLM injury.
Left panels are H & E stainings. {Original magnification: A, B, C, D, X 100, )
On the right side (E), the results of percentage of apoplotic cells in the lung were plotted. The number of apoptotic cells was reduced by
administration of Ad-HGF,
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13 Ad-HGF decreased TGF- 3 } mRNA expression in the mice lung after bleomycin-induced injury.
A: Northern blot analysis of TGE- 3 1 mRNA expression (upper panels) and 3 -actin (lower panels) as control in the right lung of mice.
Total RNAs (207:¢) was derived from no-treated mouse {lane 1), mice treated with BLM and Ad-HGF (day3: jane 2, day7: lane 3) and
mice treated with BLM and Ad-Null (day3: iane 4, day7: lane 5).
B: Quantification of the TGF-7 | mRNA expression by Northern analysis. Relative amounts of TGF-3 1 mRNA were evaluated by
densitometoric correction to that of 7 -actin mRNA at each time points. Ad-HGF (@) inhibited the increase of TGF- 3 lat day 7 after BLM
adminiseration (M) (n=3).
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pUC-SR o« -HGF (5ug) |2 MAA % &3¢ TEIEL,
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[ 14 Bxpression of HGF after Intravenous injection of plasmid
vectors with or without macroaggregated albumin (MAA).
Intravenous  administration of pUC-SR & -HGF (5 x g)
conjugated with MAA induced the expression of HGF (174 pg/g
tissue} in the lung eleven times as much as naked pUC-SR« -HGF
(5g) (15 pglg tissue).
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15 Time Couwrse of HGF Expression after travenous
Administration of pUC-SR e -HGF Conjugated MAA.
The expression level reached a peak {148.1 £ 63.1 pg/g tissue)
2 days after injection, and slightly decreased thereafter.
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TV A A Y (BLM) BT € 7V 2 BT, Wit d 2o A v 4 =7 =1 ¥ 8 (MulFN-
3 DFRIOWTHRE LA, 8 HEHE ICR ¥ 7 22 BLM (100mg/kg) % HEREHRAHES- L, MulPN- 3
* 4 HERERSERANES L2 BIM S 4 8% 4 Uz o b, BEEARE B £ Uiz 5 —
TrE, TS FOR L —YEOEE EITo A0 MulFN- 813, WS TEEa S — o BB L
P7m)ung FOF L7 - EE e GRICET &8, W2 S8 e R+ 2mmeRrLz 72,
8 E @ HETE CSTBL/6 = ™7 A2 BLM (10mg/kg/day) %38 2 [, 5 BREIIEAZRS L 72, MulFN-3 %8 [
14 HIFEREARES L, AFECOWTREITLAE 25, MulFN-2 13, A4 g+ 2 Hm 2R L7,
IHEDFERDS, MulEN-2 i, 700 b FOF &5 —EiRE2ihi+ 2 2 128 0, gL ea
B9 BT RRIEAVRME S0/ BRERAYIZ I, JSRMAIMMEE~ O b IFN-2 OB O TSI TRE SN 5.

Effects of murine interferon- 3 on experimental bleomycin-induced lung injury
and fibrosis in mice.

Arata Azuma', Satoshi Henmi®, Yasushi Miyauchi®, Akiko Izawa’,
Saburo Sone®, Shoji Kudoh'

1. Forth Departmeni of Internal Medicine, Nippon Medical School
2. Pharmaceutical Research Laboratories, Toray Industries, Inc.

We evaluated the effects of murine recombinant interferon-2 (MulFN-2} on experimental bleomycin-induced
lung injury and related pulmonary fibrosis in mice. First, bleomycin (BLM} at the final dose of 100mg/kg was
intravenously injected to 8-week-old ICR male mice, followed by the intravenous administration of MulFN- 7 every
other day for 4 weeks. The animals were sacrificed after 28 days from BLM-injection and the lungs were
appropriately processed. The lungs of the control group and MulFN-#2 administered groups were compared
histologically, and soluble collagen and prolylhydroxylase contents were also examined. MulFN- 2 reduced the
number of histological events and significantly decreased lung collagen and prolylhydroxylase (PH) contents.
Secondly, BLM at the dose of 10mg/kg was intrapeneatolly injected to 8-week-old C57BL/6 male mice twice a
week for 5 weeks followed by the subcutaneous administration of MulFN-;? for 14  consecutive days. Mean
survival time of the MulFN- 3 -treated groups was longer than that of the control groups. These results suggest that
MulFN- 7 inhibits lung fibrosis by suppressing the PH activity. Furthermore, our results suggest that human IFN-

#3 may also suppress the progress of idiopathic pulmonary fibrosis in human.
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Figure 1  Histological findings of mouse lung tissue 28days after Figure 3 Comparison of survival rate between cont. group and
BLM-injection {Azan stain). A} BLM alone B) BLM+MulFN- MulFN- 2 groups.
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Figure 4  Histological findings of mouse lung tissue 14days after
administration of MulFN- 3 (Azan stain). A) BLM alone B)
BLM+MUuIFN-3 (10'U/head)
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Regulation of pulmonary fibrosis by gene transfer of anti-cytokine molecules

Seiji Hayashi, Masahide Mori, Hiroto Matsuoka

Depariment of Maolecular Medicine, Osaka University Graduate School of Medicine

Several investigators have attempted to regulate pulmonary fibrosis with gene therapy in vive. To accomplish
continueus and stable protein expression, i vive introduction with a coding gene has advantages over adminstration
of a recombinant protein.

We introduced soluble human transforming growth factor- 3 (TGF-3 ) type Il receptor-IgG (Fe) (T 3RII-Fc)
gene and assessed the extent of the protein expression and antifibrotic effect on bleomycin-induced lung fibrosis
model mice. On day 0, bleomycin (1.5 mg/kg) was instilled through the trachea into the lungs of C57BL/6 mice
under anesthesia, and 100;: g of plasmid ¢cDNA of the T ZRII-Fc gene was injected into muscle with electric pulses
on day 5.

On day 12, expression of T #RII-Fc protein was detected not only on the muscles by immunohistochemical (THC)
analysis, but in the lungs by IHC and Western Bloiting.

The T 3 RII-F¢ gene introduction did not reduce the hydroxyproline content of the lung on day 21 compared to
control of lacZ gene.

In vive gene transfer into muscles by electroporation is a new, effective and cheap method for gene expression.

We might need further investigation for the quantitative analysis of the protein expression.
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