110 oooooo 2005 030

bbb oobouoobouoobgaono

oo oot O oo® 00 o°
l00o0oo000oooooooo
000000000000000

*000000000000000000000000

Biological Significance of Lowered Tissue Oxygen Pressure in Pituitary Adenomas:
A Review Article

Daizo Yoshida', Kim Kyonsong?, Akira Teramoto®
'Department of Neurosurgery, Nippon Medical School Second Hospital
?Department of Neurosurgery, Nippon Medical School

3Clinical Neuroscience, Nippon Medical School Graduate School of Medicine

Abstract

Hypoxia, the disruption of oxygen homeostasis induced by low oxygen supply, is critical in
the development and progression of a large number of tumors. Various solid tumors are
basically in a hypoxic condition, when growth exceeds vascular supply. Under such conditions,
cellular oxygen concentration redirects cellular biosynthetic pathways to promote adaptation
and enable survival. Recently, a transcriptional factor called hypoxia-inducible factord HIFG1o
has been shown to play a crucial role in the regulation of many genes involved in the hypoxia
adaptive pathway, especially vascular endothelial growth factord VEGFO Under hypoxic
conditions, many tumor cells promote angiogenesis via HIF-1a. Meanwhile pituitary tumors
are solid tumors in which the regional oxygen saturation is lower than that of normal pituitary
gland and the vasculature is usually poor. Despite expression of HIF-lo. was confined in
pituitary adenomas, its function driving to angiogenesis, apoptotic induction, and cell invasion,
even though these issues have been extended in the other malignant tumors in recent years,
has not yet been discussed. We have investigated the expression of microvascular density,
HIF-10, and VEGF in primary human pituitary adenomas focusing on the co-localization, and
subsequently in vitro study, elucidated gene profiling regulated by HIF-1c.

Our previous studies indicated that HIF-lao immunoreactivity was confined to the
nucleoplasm, but was present in both tumor cells and vascular endothelial cells. There was no
difference in microvascular density by histotype. ACTH-producing adenomas showed the
lowest level of HIF-1a, whereas PRL-producing adenomas and HIF-1o-positive microvessels
showed the highest pd 0.00100 There was no significant correlation in the expression levels of
HIF-1oo mRNA and VEGF mRNA in pituitary adenomas. Both of HIF-1o. and VEGF proteins
expressed in pituitary adenoma and they were, in part, co-localized. Transfection with specific
siRNA duplexes knocked down HIF1-oo mRNA and protein expression in hypoxia-exposed cells
by approximately 800 . Microarray analysis indicated that HIF1-o. down-regulated caspase-10,
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but up-regulated of laminin 320 4.26 foldsJ SAP900 3.34 folds and BNIP3[ 3.24 foldsO
Conclusively in these poorly vascularized tumors, HIF-1o. may not mainly regulate the
VEGF expression in pituitary adenoma. In vitro studies strongly suggest that HIF 1-o exerts

an antiapoptotic role in HP-75 in hypoxia mediated by down-regulation of caspase-10 and that
hypoxia can potentially enhance the cell invasion properties of a pituitary adenoma cell line

through elevated expression of laminin B-2. The mechanism of tumor angiogenesis and cell
invasion in pituitary adenomas may differ from that in the other cancer cells.
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Fig. 1 Microvascular density detected by CD-3400 New FuchsinO expression does not
vary in the different tumor typeld one way ANOVA, pO 0.77610 Meanwhile,
expression of HIF-1o positive microvessel is significantly different between the
pituitary tumor typedl] one way ANOVA, p 0.00010 ACTH producing adenomas
show the lowest level of HIF-1oo positive microvessels mean, 2.38, SD, 1.920J
whereas PRL producing adenomas have the highest counts mean, 12.14, SD, 258]

VEGF mRMNA expression level

0.5 1.5 2.5 35 45
HIF-1 @ mRMNA expressicn level
Fig. 2 Simple linear regression analysis showing that there was no

significant correlation in the expression of HIF-loo and VEGF
mRNA in all pituitary adenomas we examined( R 0.341, p[] 0.0950]

O0O0000 factorO0O0O0OODO factorO OO0 VEGFOOOOOOoooOoooooooooooao
OOOOCOOO0OOO down-regulate0 00000 000000000 VEGFOODOOQO factorOd OO
cobooooO0o0O0OoO0UoHIF1l0OOOooooo coooooooooobooooooooooooo
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Fig. 3 Verification of the results in cDNA microarray.
Relative expressions of to human B-actin were significantly elevated after
exposure to 10 oxygen for 24 hours( laminin 2, p0d 0.01; SAP90, p 0.01;
BNIP3, p00.010 Meanwhile relative expression of caspase-10 was
significantly suppressedd pd 0010 When HIF-1la mRNA had been
interfered with siRNA targeting HIF-lo mRNA beforehand, mRNA
expressions of laminin B2, SAP90, and BNIP3 were significantly
suppressed after exposure to 10 oxygen for 24 hoursd laminin B2, pOd
0.01; SAP90, pO 0.01; BNIP3, pd 0.010 whereas that for caspase-10 was
significantly elevated inverselyd pd0 0010 The cells with mock or
transfected with scramble oligomer did not display any significant
changes in expression of these mMRNA after exposure to 10 oxygen for

2005; 1 301

24 hours.
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Fig. 4 The up-regulation of laminin B2 under hypoxic conditions was verified by real-time RT-PCR,
which revealed that cells incubated at 10 oxygen showed a significant increase in laminin 32
versus those incubated under normoxic conditions. However, incubation of cells at 3, 5 or 100
oxygen did not induce significant up-regulation of laminin B2. Flow cytometric analysis
revealed that expression of laminin B2 on the cell surface was elevated following incubation of
cells under hypoxidl 100 Oconditions versus normoxia and immunohistochemistry demonstrated
that expression of laminin B2 on the cell surface was significantly increased by incubation of

cells with at 10 oxygen.
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