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ABSTRACT

Background : Vascular remodeling
in idiopathic pulmonary fibrosis (IPF)
is regulated by an imbalance between
angiogenic and angiostatic factors.
The identification of biomarkers for
IPF could aid in the classification of
disease subtypes, and provide a
means to define therapeutic re-
sponse. Endostatin is an anti-
angiogenic peptide with known ef-
fects on endothelial cells. VEGF xxxb
is a new family of VEGF isoform stim-
ulates a unique pattern of VEGF-R2
receptor with anti-angiogenic activity
and play important role in lung injury
and repair. The present study exam-
ined weather the expression of endo-
statin and VEGF xxxb differed among
the histologic subgroups of IPF, usual
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interstitial pneumonia (UIP) which is
steroid unresponsive type and non-
specific interstitial pneumonia (NSIP)
which is steroid responsive type.

Methods : The present study was
conducted retrospectively using lung
biopsies collected via vidoscopic tho-
racscopy from 10 patients diagnosed
as UIP and 10 patients diagnosed
as NSIP pathologically. The control
lung tissues from 6 patients were ob-
tained from histologically normal are-
as of lung lobe removed for isolated
benign tumors. The expression of en-
dostatin and VEGF xxxb in lung tis-
sues was assessed using immunohis-
tochemistry studies.

Results : VEGF xxxb was local-
ized mainly to the hyperplastic alveo-
lar epithelial cells in the lung tissue of
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UIP mainly on the cell surfaces of al-
veolar macrophages and epithelial
cells. However lung biopsy from pa-
tients with fibrotic type of NSIP
showed positive VEGF xxxb staining
in the regenerative tepithelial cells
when compared to cellular type of
NSIP which immunostained weekly
for VEGFxxxb. Endostatin was up-
regulated in UIP lesions compared
with NSIP. Endostatin staining was
strongly positive in alveolar tissue
and inflammatory cells. The expres-
sion of endostatin on epithelial cells
was increased significantly in UIP-like
lesions compared with fibrotic NSIP
lesions and in fibrotic NSIP-like le-
sions compared cellular NSIP and
normal lung tissues.

In Conclusions
confirm that inhibition of angiogenisis
with endostatin and VEGF xxxb con-
tributed much more to UIP lesions
than to NSIP. These results may
indicate that these two diseases have
a different pathophysiology. Endo-
statin and VEGFxxxb may be a
marker to distinguish both

: These resuits

useful
diseases.

Key word : Angiogensis, angios-
tatic, VEGF-xxxb, endostatin, IPF,
UIP, NSIP, vascular remodeling.
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INTRODUCTION
The idiopathic interstitial pneu-
monias (lIPs) comprise a group of dif-
fuse parenchymal lung diseases of
unknown etiology with varying de-
grees of inflammation and fibrosis [1].
The American
European Respiratory Society (ATS/
ERS) 2002 consensus classification
statement divide IIPs into the follow-
ing clinic-pathological entities: Usual
interstitial (UIP), nonspecific intersti-
tial pneumonia (NSIP), cryptogenic 4

Thoracic Society/

organizing pneumonia (COP), respir-
atory bronchiolitis-associated intersti-
tial lung disease, and desquamative,
acute, and Ilymphocytic interstitial
pneumonias [2l, Usual interstitial
pneumonia (UIP) and nonspecific in-
terstitial pneumonia (NSIP) are the
most clinically important and frequent-
ly occurring [2] forms of idiopathic pul-
monary fibrosis (IPF). UIP and NSIP
closely mimic each other clinically but
NSIP has a far better outcome [3]. It
is critical to differentiate between UIP
and NSIP pathologically, because of
differences in survival and response
to corticosteroid.

UIP is a progressive and usually
fatal disease with median survival



TVNHNOr T¥OIa3N YHNOSNYW

st ‘1l
Jiedss pue Ainfu 6unj ul sjos juepod

-wi Aeid pue Ayanoe olueboibue-nue
UM [y1] Joidedas gy-493A Jo we)
-Jed anbjun e seje|NWIS WIOJOS Qxxx
493A  [g1] HHAMAD uey) Jayies
OXH11S ‘spioe oulwe xis [euiuis}
"HOQD 1usieyip ® yum Inq ‘swioy 19
-yio se yibus| swes ay) jo sepnded jo
SISISU0D (gxXX 49HJA) SWIojos| 4HIA
10 Ajiwey mau siy| YNHW 49IA 8y
jo (ag uoxa) uoibai paje|suenun-g
pawnsse Ajsnoineid 8y} ojul /£ uoxa
wouj Buoids Aq peuwuoj si swwuojosi
493A Jo Ajwey siyj -suoneasssqo
asay} Joj uoneueidxa [enuajod Jayo
-UB 0} pa| Ajiwe} uuojos! gxxx 493A
8yl jo uonubodas ay) “uouswousyd
iedixopesed siy) jo uoneuejdxs Jadoid
Ou si alay] ‘[z] Sieaunjon Ayyeay
ur asoy) o) s|qesedwod aq o) pauodal
81am sjyuened 4d| Ul 4HJA JO S[OA8|
ewse(d 8y} seassym TLe ‘ou] 4dl yum
Sjuaied ur peseasosp Apueosyubis
aie spinj} (Tyg) obeae) iejosAjeoyo
-uoig ul s|eA8] 493JA Jeu) pejelisuc
-Wwap saIpnis |e1enes ‘[g] Alliqesuuad
Je|NoseA JO Jadueyus ue Se pue sise
-uaBoibue jeoibojoyjed pue jewiou jo
JojeinBay Jofew e se pazjuboosas usaq
sey (493A) Joye; ymoib [eleyiop

-ua rejnosen °[g-g] 4d| yum sjuened
Wwoyy suswioeds anssi} pue sjEpow
[Bwiue yoq ul pajensuowsp uesq
Sey yoym siojoe; onejsojbue pue
dluaboibue ussmiaq sauefequi ue Aq
psjeinbas s (44)) sisoiqy Areuow)nd
olyredoipr ur Buijepowss sejnosep

"salle||ided mMaj uleluo9 o)
leadde adA; onoiqy u 4iSN sealaym
sl@d  Aojewwepyur yum pejbuiis;
-Ul usyo aue saile||ides JejosAle ‘dISN
JBN@d U] "sainonis  IejosAR  ul
(dISN 2n0iqy) sabueys onoiqy Apsow
10 (dISN Jejn||82) uonoeal Aioyewweyy
-ul Apueurwopeid jo sebueys snou
-aBowoy moys Ajeseueb uoisa) dISN
O} 1SBeRuOod u| "[g] 190} JNSBIqO.Iq 0}
luadelpe paalesqo usaq sey S|assan
-0Jolw jo uoneisyjoid paywy Ing jlem
JejoaAle ay} u| uoiewo) Arejides meu
J0 aaneapur Apsey si 4in jo simes;
[eoiBojolsiH “eimosyyose sbun| ey
JO UOlUOISID B|qISI8ABL] UB Ul }nses
UdlyMm sisouqy Jejoanfe paysijgeise o)
Jueogelpe (ysejqoiquodw Jo sisejqoiq
-} Bugesayjoid Ajeanoe jo sejebeibbe
lews) 10} a1SBIqOIqY JO UOKEBWLIO) 0}
Buipes) Aunfui Bunj Bujobuo jo useped
snoauaboieley Aq pazusjoeieys Ajeo
-1Bojoisty st din ) sisoubeip jo swy
8y} woyj sieak gz Alorewixoidde awn

6l AosoQg-13 ‘W wiyelq) pue ‘an usaueseHy 'y elpeN




"(4d1 Jo adky
aAlsuodsal ploials) d4ISN wolj (4d] Jo
adA) esaisuodsaiun pioisis) din een
-Usiajjip 0} Jexiew B Se pasn aq ued
gxXxXX493A pue uiejsopus yioq ji aul
-wexa 0} s| Apnis uasaid ay) jo jeob
llesano a8y -adA} aaisuodsal plois)s
si yoym (dISN) eluownaud [enns
-1aju] oy1oadsuou pue adA} eaisuodse.
-un ploisis st yaym (din) ewownsud
|ennsiajul jensn Ajpweu 44| jo sdnosb
-qns oaibojolsily z oy} Buowe Ansi
-wiayoolsiyounwil Buisn gxxx 49H3A
pue upejsopus 'siojoe} sisusboibue
-jue jo uoissaidxa a8yl Apms 0}
sem Apnjs Juasaid ay) Jo wie ay|

"4d| ut uonouny Bun| pue
S4WIN ‘Sau0lAo paleAs|s Jo Jjaquinu
B UM pBale|aLod S|9A8| Ullelsopus
pINi4 Y9 P8leAs|3 "S|0Jju0d [ewlou
yim pasedwod 44| yum syaned jo
ewse|d pue pinjj Tyg 8yl ul psjea
-9]2 8q 0} payodal SBM |9A9] unels
-Opu8 ‘aloulByuNy ‘[ez] 4d| Ul Jiedes
|eljeynde juellage ui ajos B Aeid Aew
unesopu3 ‘[zz] Bun) sy u ssedoid
Buisoiqy eyl w eedmoiued Aew
unejsopua pue ‘uonsodep uabejoo
o} Buipes| ‘Bun)
anssi)

ayl u
JO uoneanoe ayl juesaidal

sise|qoiqy

6002 ‘|udy B “UBL 28 L 'ON ‘OF ‘IOA

few spjened yons ul uleysopua
JO S|9A8] WNnIas paleAs|d ‘d4dl  Uim
sjuaped pue sisoiqly Aieuownd pajelo
-OSSE 9SBOsIP SAIJ08UUOD UlIM Sjual
-ed ul paAIasSqo OS|B 8iam UNB)SOpus
JO S|@A8] WNIas PajeAd|3 ‘[pz] SISEI]
-0iql} pejeaoe-anss)y Aq pases|al
SEM UIJBISOpUS 8y} pajoslap 1ey) pa
-je|noads Aay) pue ‘sisoiqy Areuowind
yum peajasaid oym esou) Ajelosed
-so ‘sjusped yons Ul UNBISOPUd JO
S|gA8| WIS pajeAs|e pajelisuowap
sdnosb Apnis @sau} Jo 8UQ [z ‘oz]
s1s018j0s olwelsAs yum syuaned ur un
-BJSOpUB JO S|aA8| Wnias ay} pauodal
sdnoi6 Apnis omy ‘Apusdal Asp
‘[61] EBluowneud [enisidjul  Inoyim
asoy} 0} peredwod ejuownaud [enns
-Jejul pue Jeoued Bun| yog yum syuain
-ed u] peyodal sem [9A9] uije}SOpuUd
wnuas JeybiH “[gy-;1) Bun| pue “osu
pue peay ‘Asupiy a8y} woiy Buneu
-iBuo sieoued yym syuened ul Ajeals
-U8IXe palpnis Usaqg 8ABY UJB}SOpUd
JO S|9A8] WNIBS ‘[g)] @JIW Uj Sisaualb
-o16ue Jown) ssaiddns o0y pesn aq ued
pue eisdwejoaiaid ul punoj ebewep
Ie|noseAoIoIW 8y} ul pajealdwl usaq
sey unejsopu3 -usbejjoo |jAX edA}
jo juswbesy onAjosijoid se peonpoud
Aisnousbopua ue s1 jeyy Jouqiyul
siseuaboifue ue s ulejsopus

018 IVILN3ILOd 3HY q XXX 493A ANV NILY.LSOAN3I ovl




Nadia A. Hasaneen MD, and Ibrahim M. El-Dosoky 141

PATIENTS AND METHODS
A) Patient population
Archival normal and IPF lung tis-
sue sections and paraffin blocks were
utilized in this study.

The present study was performed
retrospectively on lung specimens
from 20 patients with IPF (10 patients
with UIP and 10 patients with NSIP)
in the period between July 2009 and
May 2010. Samples were obtained
by video thoracoscopic lung biopsy.
The diagnosis of IPF was based on
strict criteria (ie, clinical history, physi-
cal examination, roentgenographic
findings, laboratory tests, pulmonary
function tests, histologic findings, and
the exclusion of other known causes
of interstitial lung disease), according
to the latest American Thoracic Soci-
ety/European Respiratory Society cri-
teria [2]. The histological diagnosis in
all specimens was compatible with
that of UIP in 10 patient and NSIP in
10 patients. None of the patients
were under systemic steroid or immu-
nosuppressive therapy prior to lung
biopsy. The control lung tissues were
obtained from histological normal are-
as of lung lobe removed for isolated
benign tumors via thoracotomy. Pa-

tients in the control group had no oth-

er underlying lung pathology.

B) Tissue Preparation and histologi-
cal Evaluation of lung sections us-
ing light microscopy Lung biop-
sies were fixed immediately in
10% neutral formalin, dehydrated,
and embedded in paraffin block.
Sections (4_m thick) was cut and
stained with H&E. Two additional
coated slic es were cut for VEGF
and endostatin staining examined
using
study.

C) Immunohistochemistry (IHC) stud-
ies : IHC staining was performed
with the avidin biotin complex
method using ABC kits (Vector
Laboratories Inc, Burlingame CA,
U.S.A). Tissue sections of lung bi-
opsies deparaffinized
through serial baths of xylene, al-

immunohistochemistry

were

cohol and water. To reactivate the
antigen, sections were pretreated
in 10 mM citrate buffer, pH6.0 in a
microwave oven for 10 min at
boiling condition. The sections
were then washed three times
with phosphate buffered solution
(PBS) for 5 min. Then, the sec-
tions were soaked in 0.3% hydro-
gen peroxide for 30 min ai room

MANSOURA MEDICAL JOURNAL
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temperature to remove endoge-
nous peroxidase activity. To inhib-
it nonspecific binding, sections
were treated with 10% horse ser-
um for 20 min and incubated with
mouse anti-human VEGFxxxb
monoclonal antibédy (R&D Sys-
tems, USA, cat # MAB3045) and
endostatin monoclonal antibodies
(Chemicon International, Temecu-
la, CA) at 1:200 dilutions for over-
night at 49C. After being washed
with PBS, the slides were subse-
quently incubated with biotincon-
jugated goat antimouse Ig G anti-
body for 1 hour. After the section
washed with PBS, the sections
were then treated with avidin-
biotin peroxidase complex (Vector
Laboratories, CA) for 1h and
washed once more with PBS. The
sections were finally incubated
with DAB (3, 3'- diaminobenidine
hydrochloride containing 0.1% hy-
drogen peroxidase) for 5-8 min.
Sections were then counter-
stained with hematoxylin and
mounted. Nonimmune mouse IgG
was used as a negative control.
No significant immunohistochemi-
cal reaction occurred in the con-
trol sections. In independent tis-
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sue evaluation by pathologists
graded semiquantatively the de-
gree of staining that was present,
as follows: grade 0, no staining
present; grade 1, < 10% of the
cells are positive; grade 2, > 10%
but < 50% of the cells are posi-
tive; and grade 3, > 50% of cells
are positive.

D) Grading of Fibrosis

The grade of fibrosis in each field
was also assessed by using pre-
viously described criteria with
slight modifications [4, 24] from
grade O to 5 (0, normal lung; 1,
minimal fibrous thickening of alve-
olar or bronchiolar walls; 2, mod-
erate thickening of walls without
obvious damage to lung architec-
ture; 3, increased fibrosis with
definite damage to lung structure
and formation of fibrous bands or
small fibrous masses; 4, severe
distortion of structure and large fi-
brous areas "honeycomb lung" is
placed in this category; and 5, to-
tal fibrous obliteration throughout
the field). The evaluation of immu-
noreactivity and the grade of fi-
brosis in each field were deter-
mined at the same time by
pathologist who is blinded to clini-
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cal diagnosis.
E) Statistical Analysis

The percentage of IPF patients

and control subjects with positive

immunohistochemical signals
were compared using the X2 test
(Microsoft Excel 2000; Microsoft
Corp; Bellevue, WA). A p value of
< 0.05 was considered to be sig-
nificant.

RESULTS

1) The histological features of usu-
al interstitial pneumonia (UIP) :

The diagnostic keys for diagnosing
UIP were the following: 1) a patch-
work appearance resulting from alter-
nating areas of scarred and normal
lung; 2) architectural distortion; and 3)
fibroblastic foci. As shown in Figure 1,
at low magnification there was the
abrupt alternating of scarred and nor-
mal lung (patchwork pattern: scar-
normal-scar-normal) and the scarred
areas showed obliterated the alveolar
architecture (Figure 1A). The fibrosis
was mostly seen at the periphery of
the lobule in the subpleural parasep-
tal regions, with relative sparing of the
centrolobule. This was a useful diag-
nostic clue, particularly in early cases
(Figure 1B). Honeycomb consists of

enlarged airspaces lined by bronchio-
lar epithelium, frequently filled by mu-
cus and surrounded by dense scars
(Figure 1C). The architectural distor-
tion and the abrupt transition with re-
sidual normal lung was one of the
characteristic of UIP. A fibroblastic
focus consisting of a dome-shaped
proliferation of myofibroblasts im-
mersed in a myxoid matrix. Fibroblas-
tic foci were covered by bronchiolar
epithelium or by hyperplasic pneu-
mocytes (Figure 1D). Temporal heter-
ogeneous appearance with alternat-
ing areas of normal lung structure,
interstitial inflammation, and dense fi-
brosis was most characteristic feature
of UIP as shown in Figure 3C.

2) The histological features of
non-specific  interstitial pneumonia
(NSIP) :

Of 10 patients diagnosed with
NSIP, 7 patients had cellular NSIP
and 3 had fibrotic NSIP.

Histology of NSIP showed a uni-
form interstitial fibrosis with preserva-
tion of the alveolar architecture. At
low magnification, the absence of
patchwork and architectural distortion
are the keys to differentiating NSIP

MANSOURA MEDICAL JOURNAL
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from usual interstitial pneumonia (Fig-
ure 2A). There was absence of hon-
eycomb and fibroblastic foci (the fi-
brosis was all of the same age).
Furthermore, in areas in which fibro-
sis was more marked; the alveolar
framework was still recognizable (Fig-
ure 2B). The fibrosis sometimes is
looser in NSIP, a feature rarely seen
in usual interstitial pneumonia (Figure
2C). Enlarged airspaces surrounded
by interstitial fibrosis and lined with
bronchiolar or alveolar epithelium are
quite frequent in fibrosing NSIP and
differ from honeycomb in the finer
character of the fibrosis, which re-
spects the alveolar architecture (Fig-
ure 2D). In cellular pattern of NSIP,
large number of mononuclear cells
consistently occupied interstitial ma-
trix of alveolar wall (Figure 3a). Fibrin
rich exudates were occasionally
found in air space and were often en-

closed by extension of epithelial cells
~ (organizing pneumonia). Most alveo-
lar wall in cellular pattern of NSIP ap-
peared quiet enlarged with edema
and inflammatory cells (Figure 3A). In
fibrotic pattern of NSIP, the alveolar
walls were characterized by uniform
collagen deposition without fibroblas-
tic foci compared to UIP pattern

Vol. 40, No. 1 &2 Jan., & April, 2009

where fibroblastic foci developed ad-
jacent to patchy fibrotic scars (Figure
3B, 3C respectively).

3) VEGFxxxb is upregulated in hy-
perplastic epithelial cells of UIP.

By immunohistochemistry, VEG-
Fxxxb was localized mainly to the hy-
perplastic alveolar epithelial cells in
the lung tissue of UIP mainly on the
cell surfaces of alveolar macrophages
and epithelial cells (Figure 4). These
finding was observed in all 10 pa-
tients with UIP. On the other hand, in
patients with nonspecific interstitial
pneumonia of fibrotic type, VEGFxxxb
staining was positive in the regenera-
tive epithelial cells when compared to
cellular type of NSIP which showed
weak immune-staining of VEGFxxxb.
Immunostaining for VEGFxxxb was
observed in 3 out 10 in NSIP, most of
VEGFxxxb staining was observed in
lung biopsy from patients diagnosed
with fibrotic NSIP. Control normal
lung tissue (n= 6) showed no staining
for VEGFxxxb (Figure 4).

4) Endostatin expression in-
creased in UIP and its expression in-
creased with grade of fibrosis.

Positive signals for endostain were
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predominantly detected in the bron-
chiolar and alveolar epithelial cells
in lung tissues from patients with
UIP, especially in grade 3 lesions.
In UIP, fNSIP, and cNSIP, there
was a significant increase in the
the endostatin in
grade 3 fibrosis compared with other
grades (P < .05). Endostatin expres-
sion in UIP-like lesions significantly
increased compared with fNSIP-like

expression  of

lesions (P < .01) in grade 1,2 and 3
and also significantly increased
compared with cNSIP-like lesions (P
< .01) in grade 1,2 and 3. There
was a significant increase in the
expression of endostatin in fNSIP-like
lesions compared with cNSIP-like le-
sions (P < .05) in grade 2 and grade
3 lesions (Figure 5A and B). IHC for
endostatin was negative in all control
subjects.

MANSOURA MEDICAL JOURNAL
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Figure 1: Histology of usual interstitial pneumonia (UIP): A) At low magnification there is
abrupt alternation of scarred and normal lung (patchwork pattern: scar-normal-scar-normal). In the
scarred areas the alveolar architecture is obliterated (H&E x 20). B) The fibrosis frequently prevails
at the periphery of the lobule in the subpleural paraseptal regions (arrows), with relative sparing of
the centrolobule (H&E x 20). C) Honeycomb consists of enlarged airspaces lined by bronchiolar
epithelium, frequently filled by mucus and surrounded by dense scars. Note the architectural
distortion and the abrupt transition with residual normal lung seen in the right upper comer (H&E x
20). D) A fibroblastic focus consisting of a dome-shaped proliferation of myofibroblasts like cells
in a myxoid matrix. Fibroblastic foci is covered by bronchiolar epithelium (H&E x 100).

Vol. 40, No. 1 & 2 Jan., & April, 2009
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Figure 2 : Histology of non-specific interstitial pneumonia ((NSIP) : A)) Uniform
interstitial fibrosis with preservation of the alveolar architecture, with
no of honeycomb and fibroblastic foci (the fibrosis is all of the same
age) (H&E x20. B)) Also in areas in which dibrosis is more marked,
the alveolar framework is still recognizable ((H&Ex 20).C)) Another
lung section showing loose fibrosis ((H&Ex40).D) Enlarged airspaces
surrounded by interstitial fibrosis and lined with bronchiolar or alveolar
epithelium with preservation of the alveolar architecture (H&Ex40).

MANSOURA MEDICAL JOURNAL
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A) Cellular NSIP B) Fibrotic NSIP

Figure 3: Representative images of lung biopsy specimens: A) Cellular non
specific interstitial pneumonia (cNSIP) lesions: Centrilobular accentu-
ation of lymphocyte infiltration into the alveolar walls. B) Fibrotic non
specific interstitial pneumonia (fNSIP): Loose fibrosis with moderate
infiltration of lymphoid cells in the subpleural and centrilobular areas
C) Usual interstitial pneumonia (UIP). Temporal heterogeneous ap-
pearance with alternating areas of normal lung structure, interstitial
inflammation, and dense fibrosis (H&E *40).

Vol. 40, No. 1 & 2 Jan., & April, 2009
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H&E staining IHC staining

UIP lesion

NSIP lesion

lung

Normal

Figure 4 : Histology and immunohistochemistry for VEGFxxxb: Top panel
showed H&E staining and IHC staining of lung tissue from UIP pa-
tients showing septal inflammation and fibrosis. Note VEGFxxxb im-
munostainin was intensly positive in the hyperplastic alveolar epithe-
lial cells and alveolar macrophages. Middle panel showed H&E and
IHC staining of lung section from NSIP. Note that VEGFxxxb is posi-
tive in the regenerative epithelial cells of NSIP lesion. Lower panel,
H&E and IHC for VEGFxxxb in the control normal lung tissue. No
positive immunostaining is observed in the sample.

MANSOURA MEDICAL JOURNAL
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A)

UIpP

B)

Figure 5 : Endostatin expression increased in UIP lesion and its expression

ENDOSTATIN AND VEGF xxx b ARE POTENTIAL etc..

Grade 1 Grade 2 Grade 3

urp £NSIP ¢-NSIP

was increased with increasing the grade of fibrosis. A) representative
image of immunohistochmical analysis of endostatin in UIP lesion
with various grades of fibrosis: As shown, there was a significant in-
crease in the expression of the endostatin in grade 3 fibrosis com-
pared with other grade 1 and 2 fibrosis. B) Representative images of
immunohistochemical analysis for endostatin in grade 3 lesions from
UIP and NSIP lesions: As shown there was strong immunostaining
foe endostatin in UIP compared to fNSIP and cNSIP of the same
grade of fibrosis (x 20).

Vol. 40, No. 1 & 2 Jan., & April, 2009
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DISCUSSION

Angiogenesis, new vessel forma-
tion has been shown to play a role in
the evolution of tissue repair and fi-
broplasia associated with acute lung
injury and sarcoidosis [25, 26] The
contribution of angiogenesis to the
pathogenesis of fibrosis in IPF has
until recently been largely ignored.
The existence of morphological neo-
vascularization in IPF was originally
identified by Turner-Warwick [27]
who performed postmortem studies
on the lungs of patients with wide-
spread IPF and demonstrated neo-
vascularization/vascular remodeling
that was often associated with anas-
tomoses between the systemic and
pulmonary microvasculatures. Further
evidence of neovascularization during
the pathogenesis of pulmonary fibro-
sis has been seen in a rat model of
pulmonary fibrosis [28]. Peao and as-
sociates perfused the vascular tree of
rat lungs with methacrylate resin at a
time of maximal pulmonary fibrosis
[28]. Using scanning electron micros-
copy, these investigators demonstrat-
ed major vascular modifications that
included neovascularization of an
elaborate network of microvascula-
ture located in the peribronchial re-

gions of the lungs and distortion of
the architecture of the alveolar capil-
laries. The location of neovasculariza-
tion was closely associated with re-
gions of pulmonary fibrosis, similar to
the findings for human lung [27], and
this neovascularization appeared to
lead to the formation of systemic-
pulmonary anastomoses [28].

The development of new blood
vessels (angiogensis) is controlled by
a discrete set of peptides, collectively
referred to as angiogenesis factors
and an imbalance in the levels of an-
giogenic factors, as compared with
angiostatic factors that favors net an-
giogenesis has been demonstrated in
both animal models and tissue speci-
mens from patients with IPF [7. 8, 29]
These studies demonstrated that IL-8
and IP-10 are important factors that
regulate angiogenic activity in IPF
and that an imbalance exists in their
expression, which favors net angio-
genesis in this disease [6], |L-8 jevel
were greater from tissue specimens
of IPF patients compared with those
in control tissue [6] . In contrast, IP-10
levels were higher from tissue speci-
mens obtained from control subjects
compared with those from IPF pa-

MANSOURA MEDICAL JOURNAL
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tients [6]. These findings support the
idea that IL-8 and IP-10 are important
factors that regulate angiogenic activi-
ty in IPF [6],

The present study !examined the
angiostatic markers as endostatin
and VEGFxxxb in lung biopsies from
patients with IPF. In this study we
compared the expression of endosta-
tin and VEGFxxxb in most common
type of IPF namely usual interstitial
pneumonitis UIP which is steroid un-
responsive and non specific intersti-
tial pneumonitis (NSIP) which is ster-
oid responsive type.

Our study demonstrated that the
expression of bothVEGF xxxb and
endostatin, anti-angiogenesis mark-
ers were significantly increased in the
bronchiolar and alveolar epithelial
cells in UlP-like lesions compared
with NSIP-like lesions in lung biopsy
specimens by immunohistochemical
studies.  Furthermore the present
study demonstrated the association
between the severity of fibrosis and
degree expression of
angiogenesis signals. Endostatin and
VEGFxxxb expression were signifi-
cantly increased in lesions with grade

anti-

Vol. 40, No. 1 & 2 Jan., & April, 2009

3 of fibrosis when compared with
grade 2 and 1 fibrosis.

VEGFxxxb isoform is new family
of VEGF isoform formed by splicing
from exon 7 into the previously as-
sumed 3'-untranslated region (exon
8b) of the VEGF mRNA. VEGF xxxb
isoform stimulates a unique pattern of
VEGF-R2
angiogenic activity and play important

receptor [14] with anti-
role in lung injury and repair [14. 151,
VEGFxxxb is
pressed in a variety of tissues. Its ex-

endogenously ex-

pression is down-regulated in the tu-
neovascularization-
associated with diabetic retinopathy
[30], VEGFxxxb is aiso involved in
physiological
seems that they act as a brake on ex-

mours and

angiogenesis and it

cess angiogenesis during conditions
of controlled angiogenesis, such as
mammary development during preg-
nancy [31] and lactation, and fertility
control. VEGFxxxb expression is up-
regulated in epithelial cells by growth
factors such as IGF-1 (insulin-like
growth factor 1) and TGF-p (trans-
forming growth factor ). The mecha-
nism through which TGF-§ upregu-
lates VEGFxxxb appears to be
through activation of p38MAPK [32,
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33]. Upregulation of VEGFxxxb by
TGF- B support our finding of in-
creased VEGFxxxb in hyperplastic
foci where the expression of TGE- B
is prominent and though to play a role
in the pathogenesis of hyperplatic foci
in UIP.

Endostatin is an angiogenesis in-
hibitor that is an endogenously pro-
duced as proteolytic fragment of type
XVIIl collagen. Higher serum endo-
statin level was reported in patients
with both lung cancer and interstitial
pneumonia compared to those with-
out interstitial pneumonia [19]. very
recently, two study groups reported
elevated serum levels of endostatin in
patients with systemic sclerosis [20]
especially in those who presented
with pulmonary fibrosis [20] and in pa-
tients with connective disease asso-
ciated pulmonary fibrosis. Further-
more, endostatin level was reported
to be elevated in the BAL fluid of pa-
tients with IPF compared with normal
Endostatin has been
shown to reduce migration, spreading
and induce apoptosis on endothelial
cells [34, 351 physiological doses of
endostatin significantly reduced both
alveolar epithelial types Il cells wound

controls (23],

repair with inhibitory effects on cellu-
lar viability and increased apoptosis
in epithelial cells. These actions on
epithelial were partially mediated by
FasL and caspase pathways [23], En-
dostatin can interact with both inte-
grins and VEGFR-2 which are known
to be present on epithelial cells [36].
This is agreement with this study
showing that both endostatin and
VEGFxxxb were more prominent at
area of fiboblastic foci and epithelial
cells.

In conclusion this study confirms
that inhibition of angiogenisis with en-
dostatin and VEGFxxb contribute
much more to UIP lesions than to
NSIP. Endostatin and VEGFxxxb
overexpression in UIP is a possible
mechanism to injury to counteract
angiogenesis and correlate to hetrog-
enous pattern of area of new vessels
formation and angiogensis in patients
with UIP. This study also demonstrat-
ed the association of VEGFxxxb and
endostatin with fibrotic zones of UIP
lesions and fibrotic NSIP rather than
cellular NSIP. These results may indi-
cate that these two diseases have dif-
ferent pathophysiology. Endostatin
and VEGFxxxb may be a useful

MANSOURA MEDICAL JOURNAL
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marker to distinguish these two dis-
eases.
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