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Expression of fibroblast growth factor-10 (GFG-10),
FGF-receptor and Fox fl in early fibroblstic
lesions of interstitial pneumonia

Tomoko Nakayama, and Yuh Fukuda

Department of Analytic Human Patholegy, Nippen Medical School

FGF-10 (Fibroblast growth factor-10} and transcription factor, Fox fl exist in the interstitial cells
in lung tissue and have very important role for lung morphogenesis and development. FGF-10 plays
& key role in epithelial protiferation and alveolar bud formation.  Fox fl has many transcriptional target
genes, such as MMP-1, stromelysin, HGF, which are closely related to the pathogenesis of interstitial
pneumonia.  We investigated immunohistochemical analysis and real time PCR in micro dissected early
fibroblastic lesions of UIP and COP lung tissues to confirm the relation between the alveolar regeneration
and these factors. In immunohistochemistry, FGF-10 was positive in interstitial cells in fibroblastic
focus, but COP showed weakly positive in bud type early fibrotic leston. FGF-R wuas strong positive
at regenerative epithelial cells covering the fibroblastic focus in UIP. In real time PCR assay, FGF-10
showed high tendency in UIP. It was remarkable in an early fibrotic lesion. Fox {1 showed a low
tendency in UIP. It was remarkable in an early fibrotic lesion. 1t is supposed that a lot of FGF-10 is
more required for epithelial proliferation and alveolar regeneration in UIP than COP. It is also
supposed that low expression of Fox f1 is reflection of alveolar regenerative insufficiency and inhibition
of extracellular matrix absorption in UIP.
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Fig. 1  Cutting by laser capture micro dissection method of early fibrotic lesions from tissue sumple of pattents with UIP (A and B and COP (C and

D).

A, Fibreblastic focus was located at intra-alveolar area, It is incorporated into alveolar wall.

B. Post cutting image.

C. Early fibrotic lesions showing bud-type are formed tn intra-alveolar spaces.

D. Post cutting image.

ERL (Fig 2C),
2. Reul time PCR (Table 1, Fig. 3)
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Immunohistochemical findings of FGF-10 and FGF-R

A. lierstitial cells located in the area of fibroblastic focus are

positive for FGF-10 in UIP (arrow heads).

B. Inierstitial cells in an intra-alveolar bud are slightly or negative

for FGF-10 in COP.

C. FGF-R is strongly positive at regenerative epithelial cells

covering the fibroblastic focus in UIP (arrow heads).

1 Relativity value of real iime PCR assay. Each values was
devided by a calibrator normalized A-actin gene value.
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Fig. 3B Fox fl

Fig. 3 Real time PCR assay for FGF-10 and Fox fl compared with
UIP and COP.
A. FGF-10 shows a high tendency in UIP. It is remarkable in
an early fibrotic lesion,
B. Fox fl shows a low tendency in UIP. It is remarkable in an
early fibrotic lesion.
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(stromelysin) & > - fz PR Pl 2% 0D 72 BB P 1 B
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55,
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Microvascular alterations and expression of vascular endothelial
growth factor in idiopathic interstitial pneumonias

Tamiko Takemura®, Nae Hinata!, Souichiro lkushima?, Tsunehiro Ando?
Masaru Onitsu?, Enjing Jin?, and Oichi Kawanami®

‘Department of Pathology, Japanese Red Cross Medical Center
EDepartment of Respiraiory Medicine, Japanese Red Cross Medical Center
*Department of Molectdar Pathology, Institute of Gerontology, Nippon Medical School

To evaluate the alterations of microvasculature and expression of vascular endothelial growth factor
(VEGF) of idiopathic interstitial pneumonias, we examined the expression of thrombomodulin (TM) and
von Willbrand factor (vWi) of the endothelium of the microvessels in 25 cuses of usual interstitial
pneumonia (UIP) and 9 cases of nonspecific interstitial pneumonia (NSIP) by the use of immunohisto-
chemistry, and expression of mRNA of VEGF and its receptors by RT-PCR. In the honeycomb lesion
of UIP, the number of blood vessels reduced with predominant vWE-positive ones, whereas TM-positive
blood vessels were predominantly observed in the alveolar walls and mural incorporation in NSIP.  Both
vWfl and TM-positive capillaries were observed in intraalveolar fibrosis. Confocal laser microscopy
revealed narrow and tortuous blood vessels in the honeycomb lesion, while dilated blood vessels revealed
mosaic-like pattern positive to vWf and TM in NSIP. In proportion as increasing fibrosis score, vWf-
positive blood vessels relatively increased and TM-positive ones prominently decreased.

The expression of mMRNA of VEGF 4 .5, and KDR was significantly reduced compared with those
of normal lung (p<0.01).

These results suggest that the phenotype of endothelium of microvasculature in the remodeled area
in UIP and NSIP changed to that of bronchiolar level, and bronchial arterial system may extend and
replace the pulmonary vasculature. These alterations of phenotype of vasculature and decreased expres-
sion of VEGF proposed an important information for microenvironment in the remodeling of the lung,
considering therapy for UIP/IPF.
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Fig. 1 Double staining for von Willbrand factor and thrombomedulin
in UIP and NSIP under the confocal laser microscopy.
A. Clubbed, distorted blood vessels expressing vWT in the area of
honeycomb lesicn of UIP.
B. Dilated blood vessels in the alveolar walls expressing vWf and
TM in mosaic pattern in NSIP group 2.
C. Predominant vWf-positive capillaries with sparse TM-positive
ones in intraluminal fibrosis in NSIP,
von Willbrand factor (vW{) was demonstrated by Huorescein
isothianate and thrombomodulin (TM) by Texas Red.
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Fig. 2 Electron microscopic features in the honeycomh lesion
A. A honeycomb lesion showing bronchiolar epithetial lining.
B. Fenestration (arrows) of endothelium of small blood vessel in the subepithelial region.

Fig.3 Mural incorporation of NSIP showing proliferation of fibrob-
lasts and myofibroblasts paralleling the alveolar wall.
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Fig. 4. Thrombomedulin and von Willbrand factor-expressing blood
vessels in correlation with fibrosis score
A. TM-expressing blood vessels reduced in numbers associated
with fibrosis.
B. vWf-positive blood vessels relatively increased associated
with fibrosis.
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Fig. 5 Expression of VEGF isoforms mRNA in microdissected normal, UIP and NSIP lung tissue.
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Fig. 6 Expression of mRNA for VEGF receptors {KDR und Flt-1) in microdissected normal.
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Pulmonary granulomas caused experimentally in mice by a
recombinant trigger-factor protein of

Propionibacterium acnes
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'Departiment of Human Pathology, Tokve Medical and Dental University
2Division of Chemotherapy, Misubishi Kagaku Bio- Clinieal Laboratory
3Department of Imimine Regulation, Tokyo Medical and Dental University
*Department of Pathology, Jupanese Red Cross Medical Center

Etiology of sarcoidosis remains unknown. A trigger fuctor from Propionibacterium acnes causes a
cellular immune response in some sarcoid patients but not in nonsarcoid subjects. We examined whether
experimentally induced hypersensitivity to the trigger factor gives rise to granulomas. Female C57BL/6
mice primed intravenously with P. gcmes or not were sensitized with recombinant-protein RP33, a
fragment of P. acnes trigger faclor, and complete Freund’s adjuvant. In controls, RP35 was replaced with
P. acnes or one of two control proteins. In primed and unprimed mice, pulmonary granulomas were
found in some of the mice sensitized with RP35 or P. acnes but in no control-protein-sensitized mice.
Detection of pulmonary granulomas (25-37%) did not ditfer significantly between mice sensitized with
RP35 or P. acnes, primed or not. No difference in popliteal lymph-node-cell reactivity and serum
antibodies to these two antigens was found between mice with and without pulmonary granulomas. P
acnes was cultured from the lungs of & (33%) of 24 untreated mice. The recombinant trigger—factor
protein of P acres caused pulmonary granulomas in primed and unprimed mice sensitized with the
protein and adjuvant. The mechanism of granuloma formation with only sensitization with RP35 or P.
acnes without challenge is not known, but this experimental protocol may give a useful model of
sarcoidosis, because sarcoid granulomas seem to form during hypersensitivity to antigens of P. acnes
indigenous to the affected organ. FEradication of P. acnes by antibiotics might protect mice from

granuloma formation caused by this experimental procedure.
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A. First experiment

Killed Killed Killked
Start Week 1 Week2 | Week 3 | Week 4 JL
Priming Sensitization Booster Booster Boostzr
(P acnes, Lv.) (Ag+CFA, footpads) (Ag, foolpads) (Ag, fooipads) (Ag, footpads)
B. Second experiment
Kilked Killed Killed Killed
Start Week1 | Week2 | Weekd | Weelid |
Sersitization Booster Boosier Booster Boorier
(Ag+CFA footpads)  (Ag+CFA bark)  (AgCFA,back)  (AgrCFA back)  (Ag+CFA, back)

Figure 1 Immunization protocols.

Priming was done by a single intravenous injection of heat-killed P. acnes.

Sensitization was done by subcutane-

ous injections of one of the antigens (Ag): RP33. P, genes, ovalbumin, or GST, emulsified with complete Freund's adjuvam (CFA), into the

hind foctpads.

subcutaneous injections of the antigen emulsificd with CFA into the animal's back in the second experiment (B}

after the last booster as shown by the arrows.

GAM 74 F>icT 5 Ak, Jo—0frH
EL¥., 2u=—L5 077 APEE VITEK system i
X DEERE L.

b

FEELI & 2 BIEEE DR

filcBWT, BEKCL D priming % LIEFTIE P
acnes, RP3S ZREGE L EK BV TERER 25%
~30% %Yo 33%~57% W NIFEIEE RS S, &
72, priming B{Th A WERCBWTH P acnes, RP35
RRAERIEL BRI # LT 4L 25%~38% % 7o 25%

R

Boosters were subcutaneous injections of the same antigen in PBS into the hind footpads in the first experiment {A). and

Mice were kiled three days

~50% = SEFMIFZEL SRR 0 B e, JH SRR B
WU RECEESZ R A b o7, £z prim-
ing DB & 9. OVA B GST £&F LB
BOTHAFBEOERIIFED 544 o7z (Table
1.
PR
AHFMOBECBLWTOEHOERHED Sk
otz WO EMOEE £ & UK ICHdE
MWD o N, BICHIET %  OPEFEEPRED 5
vtz (Figure 2A), LS TriiFmEet O & il E
AT AR Y o BRAERTE L i NI
KEENSERS &tz (Figure 2B), ARG AEEREHE A%

Table I Detection frequency of pulmonary granulomas in primed and unprimed mice sensitized with various antigens
Sensitizatiof Numbers (%) with pulmonary granulomas of mice/ftotal at:
Priming Sensitizer Booster 1 week 2 weeks 3 weeks 4 weeks
Done None None 0/6 (0) /6 (0) 0/6 (0} 0/6 (0
Done RP35 + CFA RP35 NE.* 4/12 (33y° 13/23 (5'.!')b 6/12 (50y°
Dore P acnes+CFA P acnes NE. 3/12 (25)° 415 27" 3/10 (33
Dorne OVA + CFA OVA NE. 0/6 (0) 0/6 () 0/6 (O
Done GST + CFA GST NE. 0/6 (0) o6 () 0/6 (O
Not done RP35 + CFA RP35 + CAF 08 O 2/8 (25) 816 (50)d 10/20 (50¥
Not done P acnes+CFA P acnes+ CFA /8 () 2/8 (25) 6/16 (38)° 312 (257
Not done OVA + CFA OVA + CFA o6 (O 0/6 (0} 0/6 () 0/6 (0)
Not done GST + CFA GST +CFA /6 (O 0/6 (0} 0/6 (0) 0/6 (0)

Priming was by a single intravenous injection of P, acnes. Sensitizing and booster doses were injected at weekly intervals.

* Not examined.

p=0.65,"p = 0070, p = 0.34, °p = 0.48, °p = 0.16, chi-square test of propartions with Yales' correction, pairwise.
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Figure 2 Pulmonary granulomas caused experimentally in mice by a
recombinant trigger-fuctor protein. RP33. of P. acnes.  Female
C57BL/6 mice were sensitized by subcutaneous injections of 50
pg of RP33 emulsified with complete Freund's adjuvant weekly
for 3 weeks, and examined 3 days after the last sensitization.
Note the many granulomas scattered throughout the lung (A.
original magnification. (22} and a granuloma with many
lymphocytes around a core of epithelioid cells with rich eo-
shinophilic eytoplasm (B. (600).
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Table 2 Resulis of P acnes culture from lungs, livers, and mesenteric lymph nodes of normal untreated mice

Number({%) of successes in culture [cfu/g] with normal mice

Organ 6 weeks old (n = 12) 12 weeks old (n=12) Total (n =24)
Lung 4 (33) [500%, 300, 800, 100"} 4(33) 100, 100, 100, 100j 8 (33!
Liver 2 (17) [100%, 100°) 0(0) 2(8)*
Lymph node 1 (8) [1007) 0(0) 1@

** Organs with the same superscripts were taken from the same mice. *p = 0.033 and *p = 0.0096, chi-square test of proportions

with Yates' commection, pairwise.
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