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BHotm, Thhbit, B9 Web ~— T 2R L xsERIUB N TTRER F A R 5 Z L AL ERAIR & 72
5T B, KEFTIL, B2 Wb =V A2 ) 7 MUBEZRETZ LI Lo T, 818972 Web ~— % 1ERK
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O ISimultaneous imaging of membrane antigen and the corresponding chromosomal locus in pathology
archives)] Pathology International F-ERRENEMRE AE+RAE

A new procedure for the simultaneous staining of membranous antigens, such as tyrosine kinase-type
cell surface receptor HER2 (c—-erbB2), and the corresponding chromosome (chromosome 17 for c-erbB2)
in the same cell for use in examining pathology archives is presented. A multistep procedure involving
microwave-assisted fluorescence in situ hybridization and immunofluorescence yielded cell images
having c—erbB2 on the membrane and genomic signals from the chromosome 17 centromere and the c—erbB2
locus. Furthermore, a combination of microwave—assisted chromogenic im situ hybridization and
immunohistochemistry found colorized signals from both chromosome 17 centromere in the nuclei and
c—erbB2 on the membranes of individual cells. Quantitative image analysis further confirmed the
presence of a significantly stronger c-erbB2 immunoreactivity on cells containing three or more
signals from chromosome 17 than from those with less than three signals. It was possible to extend
the constellation of cell surface markers and corresponding chromosomes or locus—specific makers to
several other genes including CDH1. In this case, the disappearances of CDH1 expression, a CDHI locus
signal, and a centromere enumeration probe (CEP) 16 signal were simultaneously demonstrated in the
less—adhesive tumor cells. Thus, it is believed that this procedure might pave the way for exploiting
pathology archives for the genotype-phenotype analysis of individual cells.

O [lChromosamal Numerical Abnormality Profiles of Gastrointestinal Stromal Tumors) Jpn J Clin Oncol
F—EFRBINEMEE A+EAE

Biological variations in and the heterogeneity of gastrointestinal stromal tumors (GISTs) are well
known, but chromosomal numerical abnormality (CNA) has not been fully examined especially in this
context. The aim of this study is to test CNA as a possible biological predictor of biological behavior
of GISTs.

Method: We applied microwave-assisted FISH protocol to pathological archives of GIST tumors displaying
different clinical features to characterize the CNA profile of these tumors. A panel of 18 centromere
enumeration probes (CEP) and 24 bacterial artificial chromosome (BAC) or Pl-derived artificial
chromosome (PAC) probes containing genes like Aurora kinases (AURKs) and other candidate genes involved
in human carcinogenesis were used. CNA profiles, histopathological risk categorization and Ki-67
labeling indexes of 23 primary and/or metastatic GIST tumors of 12 subjects (both primary and metastatic
in 7 subjects) were compared between primary GIST with and without metastases, and between metastatic
and primary portions in 7 individuals.

Results: CNA in the primary sites was more extensive in the GISTs with recurrence and metastasis than
in those without, especially as to the loss of chromosome 20 and genomic imbalance of AURAA-containing
BAC probe on 20q in the cases with metastasis. The consistent loss of one allele of chromosome 14q
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was also noted. Interestingly, both primary and metastatic tumors in identical individuals had similar
CNA profiles.

Conclusion: The extent of CNA differed between GISTS with and without recurrence or metastasis; thus,
FISH analysis of specimens from the primary sites may predict the biological behavior of this tumor.

O [Chromosomal numerical abnomal ities in ear|y stage lung adenocarcinoma] Pathology International

F-EFREWEMRA E+EAE

Chromosomal numerical abnormalities (CNA) are ubiquitous in human cancers. However, the question
of when a CNA occurs in the course of tumor generation and progression, is controversial. Recent
radiological scrutiny has enabled the identification of small peripheral lesions in the lung. A
chromosome—wide investigation encompassing almost all the chromosomal centromeres was performed using
modified fluorescence inm situ hybridization on the archived pathological samples of 16 atypical
adenomatous hyperplasia (AAH) and 30 lung adenocarcioma (AdCa) specimens including those smaller than
1 cm in size. The prevalence of the gain was more extensive in male than in female patients, and in
non—smokers than in smokers. It tended to be greater in poorly differentiated AdCa, in moderately
differentiated AdCa, and in well-differentiated AdCa cases, in that order. Most AAH had non—specific
gains affecting all the examined chromosomes. The prevalence of the gain differed significantly
between AAH and bronchioloalveolar carcinoma (BAC) < 1 cm, but not between BAC < 1 cm and
well-differentiated AdCa > 1 ecm. It is proposed that the CNA is a distinct phenomenon occurring in
the early or premalignant stage of lung AdCa, and that the CNA itself may not be a sequel in the
carcinogenetic process, but a driving factor in carcinogenesis.

O TInfectious Waste Management in Hamamatsu University School of Medicine] Proceedings of 7th
Symposium on Asian Academic Network for Environmental Safety and Waste Management (AANESWM)
FEEFRENEMBA B

The term infectious wastes refers to wastes discharged from medical institutions which are capable
of causing infectious diseases. Scope of infectious wastes is judged from three aspects, appearance,
place of discharge and kinds of infectious diseases. Infectious wastes are discharged separate from
other wastes and segregated at discharge as liquid or sludgy wastes (red-colored biohazard symbol),
solid wastes (orange—colored one) or sharps (yellow-colored one). Containers containing infectious
wastes should be sealed. Although infectious wastes have to be disposed the discharging enterpriser
in principle, our university entrusted infectious waste treatment contractors permitted by the mayor
of Hamamatsu City.
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O TASimple Method of Plague Rupture Induction in Apol ipoprotein E-Deficient Mice] Arteriosclerosis,
thrombosis, and vascular biology E—EFREIEE AP X4

OBJECTIVE: The development of a murine model of atherosclerotic plaque rupture.

METHODS AND RESULTS: The left common carotid arteries of male apolipoprotein E (apoE)-deficient
mice (9 weeks old) were ligated just proximal to their bifurcations. After 4 weeks on a standard diet,
the mice received polyethylene cuff placement just proximal to the ligated site, and the animals were
then processed for morphological studies at specific time points. Ligation of the carotid artery in
apoE-deficient mice for 4 weeks induced marked intimal hyperplasia, which is a lipid—and collagen-rich
lesion that contains a number of macrophages, T lymphocytes, and smooth muscle cells. Subsequently,
the cuff placement evoked intraplaque hemorrhage and plaque rupture with fibrin(ogen)-positive
luminal thrombus in this region accompanying a decrease in collagen content as well as an increase
in apoptotic cells in the intima within a few days after cuff placement.

CONCLUSTIONS: We demonstrated the murine model of human plaque rupture, which is simple, fast, and
highly efficient. This model would help us not only to understand the mechanism of human plaque rupture
but also to assess various already-known and as-yet—unknown agents in the future.

O TEffect of MMP-2 Deficiency on Atherosclerotic Lesion Formation in ApoE-Deficient Mice |
Arteriosclerosis, thrombosis, and vascular biology F-EFXRBEINBA L N

OBJECTIVE: Although it has been reported that matrix metalloproteinase (MMP)-2 is a major proteinase
in atherosclerotic plaque lesions, there is no direct evidence of the role of MMP-2 in atherosclerotic
lesion formation. In the present study we determined the role of MMP-2 in atherosclerosis plaque
development using apolipoprotein E-deficient (apoE(=/-)) mice.

METHODS AND RESULTS: To generate MMP-2-deficient, apoE-deficient mice (MMP-2(=/-):apoE(-/-)),
MMP-2 (/=) mice were crossed with apoE(-/-) mice. After 8 weeks of feeding with a lipid-rich diet,
morphological and biochemical studies of the aortic sinus and arch were conducted. A significant
reduction of the atherosclerotic plaque in the aortic sinus and arch with the decrease in smooth muscle
cell-positive area was observed in MMP-2(-/-):apoE(-/-) mice compared with that of
MMP-2 (+/+) :apoE(—/-) mice. Macrophage- and collagen—positive areas were less in aortic sinus but not
in aortic arch in MMP-2(=/-) :apoE (-/-) mice. There was no difference of MMP-9 nRNA expression in the
plague lesion between the 2 genotypes. A much lower level of mRNA expression of TIMP-1 and TIMP-2
was detected in the atherosclerotic plaque lesions of MMP-2(-/-) :apoE(-/-) mice than in those of
MMP-2 (+/+) :apoE (-/-) mice.

CONCLUSIONS: MMP-2 contributes to the development of atherosclerosis in apoE(—/-) mice.

O Tllocal ization of cysteine protease, cathepsin S, to the surface of vascular smooth muscle cells
by association with integrin alphanubeta3] American Journal of Pathology

F-EPREMBEA L@ N

Smooth muscle cell (SMC) migration from the tunica media to the intima, a key event in neointimal
formation, requires proteolytic degradation of elastin-—rich extracellular matrix barriers. Although
cathepsin S (Cat S) is overexpressed in atherosclerotic and neointimal lesions, its exact role in
SMC behavior remains primarily unresolved. We examined the involvement of Cat S on SMC migration
through an extracellular matrix barrier and its localization in SMCs. A selective Cat S inhibitor
and the endogenous inhibitor cystatin C significantly attenuated SMC invasion across elastin gel.
Westernblotting and cell surface biotinylation analysis demonstrated localization of the 28-kd active
form of Cat S on the SMC surface, consistent with its role in the proteolysis of subcellular matrices.
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Treatment with interferon—gamma or interleukin—betal significantly augmented the ability of SMC
membranes to degrade elastin along with a significant increase in the level of active Cat S compared
with controls. Immunofluorescence and confocal microscopy showed a punctuated pattern of Cat S
clusters at the periphery of SMCs; further studies demonstrated partial co—localization of Cat S and
integrin alphanubeta3 at the cell surfaces. These findings demonstrate that active Cat S co—localizes
with integrin alphanubeta3 as a receptor on the SMC surface, playing an important role in the invasive
behavior of SMCs.

O TApplication of focused ion beam (FIB) apparatus for micro processing of the biological specimens
on the scanning electron microscopy (SEM)1 Proceedings of 5th International Sympojium on Electron
Microscopy in Medicine and Biology B EFRENEMBE Fieh#1E

Observing the specimens by SEM, we sometimes want to see both the surface and the inner structure
of the specimen. For this purpose, we applied the ion beam sputtering to micro processing of the
biological materials prepared by conventional SEM method. Ion is accelerated under the 1-5 volts and
is irradiated to the specimen by focused beam on the specimen. By this method, the inner structure
can be exposed by removal of a selected portion in a fixed depth by FIB apparatus. We present the
progress of methods and the successful results of etching just what we want. For example, a quarter
part of glomerulus was etched and removed by scanned ion beam, then the inner structures were exposed.
This specimen gives us valuable information of the relation between the surface and the inner structure,
such as the epithelial cells, the basement membrane and the endothelial cells. The quality of the
plane exposed was quite good enough, and the inside structures were not damaged by ion beam and thermal
effect, arterial thrombus could be confirmed by the both of macrescopic and light-microscopic
observation from the outside of the cerebral artery. Observing the same site with the arterial thrombus
by SEM, the artery was cut longitudinally, then thrombus surrounded by the red blood cells, the
platelets and the fibrin could be found in the arterial lumen exposed and so on.

O ITEM observation of Ch/amyd/a pneumoniae based on immune reactive granular structures in paraffin
sections] Proceedings of 5th International Sympojiumon ElectronMicroscopy inMedicine and Biology

FEFRBRMEMREA AH ®
FEFRBMEMRA Fh#iE

It is difficult to detect Chlamydia pneumoniae (CP) in paraffin fixed clinical material by
transmission electron microscopy (TEM), because CP shows several configurations such as elementary,
intermediate and reticular bodies. We tried to observe TEM images of CP based on immune reactive
granular structures in formalin fixed-, paraffinembedded lung tissues from dead patients with
clinically diagnosed as a typical pneumonia in order to make sure whether CP caused the patients
pneumonia. In the present study, we confirmed that dead patients clinically diagnosed as atypical
pneumonia were infected with CP by light microscopic observation of granular structures with positive
for antibody against CP. Then, we successfully got TEM images of the granular structures from the
adjacent sections including immune reactive CP. The granular structures showed 0.2-1.8 micrometer
in diameter reticular structures which were similar to configurations of CP. Each case had slight
variety granular structures probably because of the different stages of life cycle and the different
degree of destruction by host cells. However, it cannot be excluded that there were artifacts raised
by long—term (10-20 vears) stored paraffin blocks of formalin fixed tissues.

O [Transient myofibroblast differentiation of interstitial fibroblastic cells relevant to tubular
dilatation in uranyl acetate-induced acute renal failure in ratsl Virchows Arch

E_EFREMEMEA FhHE
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Abstract; To investigate the mechanisms of myofibroblast differentiation of interstitial
fibroblastic cells (FCs) in rats with uranyl acetate—induced acute renal failure (ARF), we examined
the relationship between the expression of «—smooth muscle actin (a—SMA), myofibroblast phenotype
and tubular dilatation as well as cell shape and adhesion of FCs. Peritubular « —-SMA-positive
myofibroblasts appeared after induction of ARF and extended along the damaged, dilated proximal
tubules and then almost disappeared after proximal tubular recovery. The perimeter of proximal tubules
correlated with fractional areas stained for a—SMA (P<0.001). Most a—SMA-positive cells did not
incorporate [3H]-thymidine, indicating a low proliferative activity. Transmission electron
microscopy showed that FCs increasingly attached to the tubular basement membrane by elongated
cytoplasm—containing microfilament bundles, which formed abundant adherens and gap junctions from
day 4 to day 7. Scanning electron microscopy showed hypertrophic FCs covering large areas of tubules
after induction of ARF. Administration of chlorpromazine, which can inhibit cytoskeletal movement,
after induction of ARF partially inhibited myofibroblast differentiation of FCs immunohistochemically
and morphologically and resulted in more dilated proximal tubules in concert with aggravation of renal
dysfunction and inhibition of regenerative repair at day 4 than vehicle—administered rats. Our results
indicate that mechanical tension, judged by tubular dilatation, may contribute to the induction of
«—SMA phenotype with increased stress fiber formation and intercellular junctions in FCs to support
damaged nephron structures by adjusting tensional homeostasis in rats with uranyl acetate—induced
ARF.
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