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Aims and Scope

Microscopy and Microanalysis provides the highest quality forum for pub-
lication of truly innovative results in a wide range of fields of importance
to microscopy and microanalysis. To this end, the Journal publishes
original research papers in the entire range of microscopy and micro-
analysis, from new methods and instrumentation to their application to
compositional analysis for determination of structure or chemistry at the
microscopical level. Fields of interest include: microbeam analysis, scan-
ning probe microscopies, and all forms of light microscopy. Image ac-
quisition and improvement techniques, along with computer-assisted mi-
croscopy, are included.

Four categories of communications are published in the Journal.
Regular Articles contain reports of new instrumentation and new theo-
retical methods and their applications to microstructural analysis in a
broad range of fields including biological, physical, and materials science.
Communications are short technical or scientific articles in biological,
physical, or materials science. Reviews have a broader technical content
than Regular Articles. Letters to the Editor may be on any topic.
Copyright Information
Submission of a manuscript implies: that the work described has not been
published before (except in the form of an abstract or as part of a pub-
lished lecture, review, or thesis); that it is not under consideration for
publication elsewhere; that its publication has been approved by all co-
authors, if any, as well as by the responsible authorities at the institute
where the work has been carried out; that, if and when the manuscript is
accepted for publication, the authors agree to automatic transfer of the
copyright to the Microscopy Society of America; that the manuscript will
not be published elsewhere in any language without the consent of the
copyright holders; and that written permission of the copyright holder is
obtained by the authors for material used from other copyrighted sources.

All articles published in this journal are protected by copyright,
which covers the exclusive rights to reproduce and distribute the article
(e.g., as offprints), as well as all translation rights. No material published
in this journal may be reproduced photographically or stored on micro-
film, in electronic data bases, video disks, etc., without first obtaining
written permission from the publisher.

The use of general descriptive names, trade names, trademarks, etc.,
in this publication, even if not specifically identified, does not imply that
these names are not protected by the relevant laws and regulation.

While the advice and information in this journal is believed to be
true and accurate at the date of its going to press, neither the authors, the
editors, nor the publisher can accept any legal responsibility for any errors
or omissions that may be made.

The publisher makes no warranty, express or implied, with respect
to the material contained herein. Springer-Verlag publishes advertise-
ments in this journal in reliance upon the responsibility of the advertiser
to comply with all legal requirements relating to the marketing and sale
of products or services advertised. Springer-Verlag and the editors are not
responsible for claims made in the advertisements published in the jour-
nal. The appearance of advertisements in Springer-Verlag publications
does not constitute endorsement, implied or intended, of the product
advertised or claims made for it by the advertiser.

Authorization to photocopy items for internal or personal use, or
the internal or personal use of specific dlients, is granted by Springer-
Verlag New York, Inc., provided that the appropriate fee is paid directly
to Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA
01923, USA (Tel: (508) 750-8400), stating the ISSN (1431-9276), the
volume, and the first and last page numbers of each article copied. The
copyright owner’s consent does not include copying for general distribu-
tion, promotion, new works, or resale. In these cases, specific written
permission must first be obtained from the publisher.

The Canada Institute for Scientific and Technical Information
(CISTI) provides a comprehensive, world-wide document delivery service
for all Springer-Verlag journals. For more information or to place an
order for a copyright-cleared Springer-Verlag document, please contact
Client Assistant, Document Delivery, Canada Institute for Scientific and
Technical Information, Ottawa K1A OS2, Canada (Tel: 613-993-9251;
Fax: 613-952-8243; e-mail: cisti.docdel@nrc.ca).

Subscription Information

Microscopy and Microanalysis is published bimonthly in January, March,
May, July, September, and November by Springer-Verlag, plus two
supplements (Expo and Proceedings) to be published in July. Volume 3
will appear in 1997.
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Society Rates: Members of the Microscopy Society of America should
contact the MSA Business Office for all subscription inquiries.

Microscopy Society of America

4 Barlows Landing Road, Suite 8

Pocasset, MA 02559

Toll-Free Tel: 800-538-3672

Tel: 508-563-1155

Fax: 508-563-1211

E-mail: businessoffice@msa.microscopy.com

Members of other affiliated societies should contact their respective so-
ciety business offices for all subscription inquiries.

Institutional Rates: North America: US $471.00 plus $24.00 postage and
handling. (Canadian customers please add 7% GST to subscription price,
then add postage and handling. Springer-Verlag’s GST registration num-
ber is 12339498.) Subscriptions are entered with prepayment only. Please
mail orders and inquiries to: Springer-Verlag New York, Inc., Journal
Fulfillment Services Department, P.O. Box 2485, Secaucus, N] 07096-
2485, USA. Tel: 1-800-SPRINGER, Fax: (201) 348-4505. e-mail:
custserv@springer-ny.com.

Outside North America: Subscription rate: US $471.00 (calculated in DM
at the exchange rate current at time of purchase), plus postage and han-
dling. SAL delivery (surface airmail lifted) is mandatory for Japan, India,
Australia, and New Zealand. Customers should ask for the appropriate
price list. Airmail delivery to all other countries is available upon request.
Subscriptions can either be placed via a bookdealer or sent directly to:
Springer-Verlag GmbH & Co. KG, Postfach 31 13 40, D-10643 Berlin,
Germany. Tel: (030) 827 87-0, Telex: 18 33 19.

Back volumes: Contact the Microscopy Society of America, 4 Barlows
Landing Road, Suite 8, Pocasset, MA 02559 (Tel: 800-538-3672) for in-
formation.

Change of address: Allow six weeks for all changes to become effective,
All communications should include both old and new addresses (with
postal codes) and should be accompanied by a mailing label from a recent
issue, Society members should contact their respective society business
offices to inform them of address changes.

Microform editions are available from: University Microfilms Interna-
tional, 300 North Zeeb Road, Ann Arbor, MI 48106, USA.
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Dale E. Johnson

Editor in Chief
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1997 AWARDS

MICROSCOPY SOCIETY OF AMERICA

1997 DISTINGUISHED SCIENTIST AWARDS

PETER SWANN
Physical Sciences

After obtaining a PhD from Cambridge University in 1960
Peter Swann worked at US Steel, University of Géttingen
and University of London. He published over 60 scientific
papers and was awarded eight medals and prizes including
the prestigious Beilby Gold medal of the Royal Chemical
Society and the Robert Lansing Hardy Gold Medal of the
American Institute of Metallurgical Engineers. In Got-
tingen, after almost killing himself using a well known
rocket fuel to electropolish TEM specimens he started to
develop other specimen preparation methods. In 1978 he
resigned his Chair at Imperial College to become CEO of
Gatan. Under his direction Gatan became a worldwide
leader in the design and manufacture of instruments in
the field of electron microscopy and analysis. Gatan’s most
successful products include the DuoMill, PIPS and Dimple
Grinder, a range of cameras and DigitalMicrograph soft-
ware that revolutionized the way microscopists record
TEM images, cryotransfer systems, the GIF (Gatan Imaging
Filter), and many specialized TEM specimen holders. He
has a keen interest in music and has conducted the Califor-
nia Symphony Orchestra. He is now studying Law in the
Caribbean Island of Antigua.
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ix

S.J. SINGER
Biological Sciences

S.J. Singer is the father of immunoelectron microscopy,
the use of antibodies tagged with electron-dense markers
as reagents for detecting and localizing specific proteins
and other antigens in biological specimens at the electron
microscope level of resolution. In 1959, he described for
this purpose the preparation of a conjugate of the iron-
storage protein, ferritin, with antibodies. In more recent
years, colloidal gold has replaced ferritin as the electron-
dense marker of choice. In 1973, Dr. Singer and his
colleague Dr. Kiyoteru Tokuyasu developed a general
method for the routine preparation of ultrathin frozen
sections of lightly-fixed biological specimens, as substrates
with which to carry out immunoelectron microscopic la-
beling of intracellular antigens. These procedures have
since become widely used, and have greatly enhanced the
scope of electron microscopy in biological research. Dr.
Singer, after 10 years on the faculty of the Chemistry De-
partment at Yale University, became in 1961 a founding
member of the Biology Department at the University of
California at San Diego, where he is now University Profes-
sor and Professor of Biology, Emeritus.
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BURTON MEDAL

P. M. AJAYAN

Professor P.M. Ajayan received his Ph.D. in materials sci-
ence and engineering from Northwestern University in
1989 under the guidance of Professor L.D. Marks. He spent
three years of Post-doctoral research at the fundamental
research laboratory of NEC Corporation in Japan. He was
part of the group headed by Dr. Sumio lijima who discov-
ered carbon nanotubes. Later he spent two years at the
French CNRS Laboratoire de Physique des Solides in Orsay
as a research scientist and a year and a half at the Max-
Planck-Institute fur Metallforschung in Stuttgart as an
Alexander von Humboldt Research Fellow. He is presently
assistant professor at the department of materials science
and engineering at Rensselaer Polytechnic Institute in
Troy, New York. His research interests consist of structure-
property relations in low dimensional system. This includes
metal clusters, carbon nanotubes and inorganic nanowires.
Recently his work is focused on understanding structure
and electronic properties of carbon nanotubes using high
resolution transmission and scanning electron microscopy,
electron energy loss spectroscopy and scanning tunneling
microscopy and spectroscopy.
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THE MORTON D MASER
MSA DISTINGUISHED SERVICE AWARD

WILLIAM T. GUNNING, III

William T. Gunning III received B.S. and M.S. degrees
from Bowling Green State University, and a Ph.D. from the
Medical College of Ohio, where he is Associate Professor of
Pathology and Director of the Electron Microscopy Facil-
ity. He is a past President of the Northwest Ohio Micros-
copy Society and serves as a trustee for the Microscopy
Society of Northeast Ohio. He was Chairman of the 1987
Great Lakes Electron Microscopy Affiliates Meeting, and
is a founding member of that organization. Dr. Gunning
has been an (E)MSA member since 1973, serving the Soci-
ety beginning in 1983 as a member of the Certification
Board and the Local Arrangement Committee for the 1984
Annual meeting in Detroit, Advertising Editor of the Bulle-
tin and The Journal of the Microscopy Society of America
from 1985 through 1996, Managing Editor of EXPO, and
as a member of the Society Publications Committee. He
recently was reappointed to serve as Editor of EXPO. He
also served the International Congress for Electron Micros-
copy as an Associate and is a member of the MSA Telecom-
munications Committee. His research interests include
clinical investigations of bleeding disorders, basic research
studies of hyperbaric oxygen therapy effects on the central
nervous system, and experimental carcinogenesis and
chemoprevention studies involving xenobiotic chemicals
and dietary supplements in murine models. Dr. Gunning
is the Local Arrangements Committee Chairman for this
year’s Microscopy and Microanalysis 97 meeting in Cleve-
land.
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1997 MSA PRESIDENTIAL SCHOLARS

Daniel M. Frech Eric Landree

University of Washington Northwestern University
Mani Gopal Hoojeong Lee

University of California-Berkeley Stanford University
Steven Harfenist Heather Muenchen
Georgia Institute of Technology Michigan State University
Michael T. Kennedy Sirikul Wisutmethangoon
University of Califorpia-Santa Barbara University of Wisconsin

1997 MSA PROFESSIONAL TECHNICAL STAFF AWARDS
Biological Sciences

Carol E. Hearne Patricia L. Jansma
University of Wyoming University of Arizona

Physical Sciences

Eric Y. Wang
University of Michigan
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MSA DISTINGUISHED SCIENTIST AWARD

Biological Sciences

Keith Porter

L.L. Marton
Robley Williams
Thomas Anderson
Daniel Pease
George Palade
Sanford Palay
Richard Eakin
Hans Ris

Cecil Hall

Gaston Dupouy
F.O. Schmitt
Marilyn Farquhar
Morris Karnovsky
Don W. Fawcett
Audrey M. Glauert
Hugh E. Huxley
Fritiof Sjostrand
Jean-Paul Revel
Andrew Somlyo
Shinya Inoué
Myron C. Ledbetter

MSA BURTON MEDALIST

James Lake
Michael Isaacson
Robert Sinclair
David Joy

Norton B. Gilula
John Spence
Barbara Panessa-Warren
Nestor Zaluzec
Ronald Gronsky
David B. Williams
Richard Leapman
J. Murray Gibson
Ronald Milligan
A.D. Romig, Jr.
Laurence D. Marks
W. Mason Skiff
Joseph R. Michael
Kannan Krishnan
Joseph A. N. Zasadzinski
Jan M. Chabala
Joanna L. Batstone
Vinayak P. Dravid

Xiv

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
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1993
1994
1995
1996
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1993
1994
1995
1996

Physical Sciences

Robert Heidenreich
Albert Crewe
James Hillier

V.E. Cosslet

John Cowley
Gareth Thomas
Viadimir Zworykin
Benjamin M. Siegel
Otto Scherzer

Sir Charles Oatley
Ernst Ruska

Peter Hirsch

Jan LePoole
Hatsujiro Hashimoto
Elmar Zeitler
Gertrude F. Rempfer
Archie Howie
Oliver Wells

Ken Smith

Dennis McMullan
David B. Wittry
John Silcox

MSA DISTINGUISHED SERVICE AWARD

Ronald Anderson
G.W. “Bill” Bailey
Frances Ball

Blair Bowers
Deborah Clayton
Joseph Harb
Kenneth Lawless
Morton Maser
Caroline Schooley
John H.L. Watson
E. Laurence Thurston
Richard F.E. Crang
Raymond K. Hart
José A. Mascorro

MSA OUTSTANDING TECHNOLOGIST AWARD

1993
1994
1995
1996

Ben O. Spurlock
Bernard J. Kestel
Kai Chien

David W. Ackland
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MSA PAST PRESIDENTS

1942  G.L. Clark’ 1969  W.C. Bigelow

1943 R. Bowling Barnes’ 1970 Russell Steere

1944 R. Bowling Barnes 1971 Robert M. Fisher
1945 James Hillier 1972 Daniel C. Pease
1946 David Harker 1973 Benjamin Siegel
1947 William G. Kinsinger 1974 Russell J. Barnett
1948 Perry C. Smith 1975 Gareth Thomas
1949 F.O. Schmitt 1976 Etienne de Harven
1950 Ralph W.G. Wyckoff 1977 T.E. Everhart

1951 Robley C. Williams 1978 Myron Ledbetter
1952 R.D. Heidenreich 1979 John Silcox

1953 Cecil E. Hall 1980 Michael Beer

1954 Robert G. Picard 1981 John Hren

1955 Thomas F. Anderson 1982 Lee Peachey

1956 William L. Grube 1983 David Wittry

1957 John H.L. Watson 1984 J. David Robertson
1958 Max Swerdlow 1985 Dale Johnson

1959 John H. Reisner 1986 Robert Glaeser
1960 D. Gordon Sharp 1987 Linn W, Hobbs
1961 D. Maxwell Teague 1988 John-Paul Revel
1962 Keith R. Porter 1989 Ray Carpenter
1963 Charles Schwartz 1990 Keith R. Porter
1964 Sidney S. Breese 1991 Charles Lyman
1965 Virgil G. Peck 1992 Patricia Calarco
1966 Walter Frajola 1993 Michael S. Isaacson
1967 Joseph J. Comer 1994 Robert R. Cardell
1968 John H. Luft 1995 Terence E. Mitchell

1996 Margaret Ann Goldstein

'Chair of committee to arrange first meeting

*Temporary (pre-constitution)
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1997 MICROBEAM ANALYSIS SOCIETY AWARDS
PRESIDENTIAL SCIENCE AWARD

DAVID B. WILLIAMS

David B. Williams is the Harold Chambers Senior Professor
and Chairman of the Department of Materials Science and
Engineering at Lehigh University. He obtained his B.A.
(1970), M.A. (1974) and Ph.D. (1974) from Cambridge
University. From 1974-1976 he was a Science Research
Council Fellow at the Department of Metallurgy and Mate-
rials Science in Cambridge. In 1976 he moved to Lehigh
as an Assistant Professor, becoming Associate Professor in
1979 and Professor in 1983. He also directed the Electron
Optical Laboratory at Lehigh from 1980-1994. He has
published two books, edited three texts, five Conference
Proceedings, and authored eleven other book chapters. He
has more than 240 technical publications in the general
areas of analytical and transmission electron microscopy
and the application of these techniques to studies of precip-
itation and segregation. He is a Fellow of ASM Interna-
tional, TMS, The Institution of Materials (UK) and the
Royal Microscopical Society (UK). Currently he is Presi-
dent of the International Union of Microbeam Analysis
Societies.
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PRESIDENTIAL SERVICE AWARD

K.F.J. HEINRICH AWARD

JOHN A. SMALL

John Small is currently employed in the Surface and Micro-
analysis Science Division at the National Institute of Stan-
dards and Technology. He received his B.S. degree from
the College of William and Mary in 1971 and his Ph.D.
degree in Chemistry from the University of Maryland in
1976. His current research activities include automated
electron microscopy analysis of particles, and high resolu-
tion imaging and analysis using a FEGSEM. He received
the Department of Commerce Bronze Medal Award (1988)
for his work in the establishment of methods and standards
for the measurement of asbestos and the Macres Award
for the best instrumentation paper at the 1988 MAS confer-
ence. John has been a member of MAS since 1976 and
served on the MAS council from 1987-1995 in various
capacities including director, secretary and president. He
served as the MAS technical program chair for the 1992
Boston meeting and is currently listed as chair of the MAS
long-range planning committee.
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RAYNALD GAUVIN

Raynald Gauvin received his Ph.D. in electron microscopy
at Ecole Polytechnique de Montréal in 1990 after receiving
his B.Ing. in metallurgy at Ecole Polytechnique de Montréal
in 1985. Since then, he is full professor, with tenure, at
the mechanical engineering department of Université de
Sherbrooke located in the province of Québec in Canada.
His research interests revolve around the development of
new quantitative procedures of heterogeneous materials in
the field emission gun scanning electron microscope using
x-ray microanalysis and Monte Carlo simulations, the
characterization of electron scattering in solids using the
concepts of fractal geometry, the development of quantita-
tive procedures for x-ray microanalysis in the transmission
electron microscope using Monte Carlo simulations and
on the development of new materials. He has published
over 90 papers in scientific journals and conference pro-
ceedings about these topics. He has won the Young Promis-
ing Microscopist award at the 1994 ICEM conference in
Paris, the “Prix d’Excellence du Président de ’Ecole” for
the best Ph.D. thesis for 1990 at Ecole Polytechnique de
Montréal, the MAS Castaing Award in 1989 and the MAS
Distinguished Student Award in 1988 and in 1989. He
is second vice-president of the Microscopical Society of
Canada since June 1997.
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1997 MAS DISTINGUISHED SCHOLAR AWARDS

Jose R. Alvarez Li Fu

Arizona State University University of Michigan
Arianna Di Francesco R. J. Kline

Cleveland Clinic Foundation North Carolina State University
D. Drouin Xiwei Lin

Université de Sherbrooke Northwestern University

Gene Lucadamo
Lehigh University

MAS PRESIDENTIAL AWARDS

Science Service

1977 R. Castaing 1977 P. Lublin
1978 K.F.]J. Heinrich 1978 D.R. Beaman
1979 P. Duncumb 1979 M.A. Giles
1980 D.B. Wittry 1980 A.A. Chodos
1981 S.]. Reed 1981 R. Myklebust
1982 R. Shimizu 1982 J. Doyle
1983 ]. Philibert 1983 D. Newbury
1984 L.S. Birks 1984 J.I. Goldstein
1985 E. Lifshin 1985 M.C. Finn
1986 R. Myklebust 1986 V. Shull
1987 O.C. Wells 1987 D.C. Joy
1988 J.D. Brown 1988 C.G. Cleaver
1989 ]. Hillier 1989 W.F. Chambers
1990 T.E. Everhart 1990 C.E. Fiori
1991 ]J.1. Goldstein 1991 T.G. Huber
1992 G. Lorimer 1992 E. Etz

G. Cliff 1993 H.A. Freeman
1993 D.E. Newbury 1994 J.L. Worrall
1994 D.C. Joy 1995 R.W. Linton
1995 G. Bastin 1996 P.F. Hlava
1996 A.V. Somlyo

AP. Somlyo

MAS K.EJ. HEINRICH AWARDS

1986 P. Statham 1991 A.D. Romig, Jr.
1987 J.T. Armstrong 1992 S. Pennycook
1988 D.B. Williams 1993 P.E. Russell
1989 R. Leapman 1994 J.R. Michael
1990 R.W. Linton 1995 N. Lewis
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]. Walter Wilson
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Earl P. Benditt
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Arnold Lazarow
Emmanuel Farber
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George C. Glenner
John M. Allen
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MSA President
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FOREWORD

C. BARRY CARTER
President, Microscopy Society of America

JOE MICHAEL
President, Microbeam Analysis Society

THERESA PRETLOW
President, Histochemical Society

This year the Proceedings of our meeting, Microscopy and Microanalysis, is published as a supplement to our
relaunched journal Microscopy and Microanalysis. So our Proceedings is now part of a journal not a book. The
Proceedings is included in every library subscription to the Journal so you should be able to find it on the same shelf.
We have continued the approach of having a single Proceedings, a single Program Committee and a single LAC. With
this philosophy in mind, MSA and MAS have collaborated this year to bring you events which all attendees (including
our exhibitors) can enjoy. The events have been called the Presidential Happenings because we knew they would happen
but weren’t quite sure what they would be! HCS offers you a more traditional Presidential Symposium.

We would like to thank the Program Committee for all their work in making this meeting such a success. Special
thanks goes to Ruth Dimlich, the Chair of the Committee. Ruth has been assisted by vice-Chair Kathi Alexander (MSA)
and co-Chairs Jon McCarthy (MAS) and Theresa Pretlow (HCS). This team not only designed the program of scientific
talks but also coordinated the topics with Jim Turner and John Mansfield (tutorials), Jay Jerome (short courses), the
Integrated Microscopy Resource at Wisconsin and the Center for Light Microscopy Imaging and Biotechnology at
Carnegie-Mellon University, Nestor Zaluzec and John Mansfield (the computer workshop), Beverly Maleeff (Tech.
Forum) and our many exhibitors.

We also thank the Local Arrangements Committee headed by Bill Gunning. The successful coordination of planned
scientific sessions, social events, committee meetings and informal exchanges with colleagues from around the world is
accomplished by the dedicated work of the LAC.

Finally, we would like to thank Jacquelyn Goss, Bill Curtis, Herb Niemirow and all the staff at Springer-Verlag
for working so hard to produce the Program Supplement to the journal on time.

We congratulate the winners of all our MSA awards: S.J. Singer, the MSA Distinguished Scientist Award in the
Biological Sciences, Peter Swann, the MSA Distinguished Scientist Award in the Physical Sciences, P.J. Ajayan, the MSA
Burton Award, Bill Gunning, the MSA Morton D Maser Distinguished Service Award, and Stanley Klepeis and John
Benedict, who share the MSA Outstanding Technologist Award. Congratulations also to David Williams, the MAS
Presidential Sciences Award winner, John Small, the MAS Presidential Service Award winner and Raynald Gauvin, the
Heinrich Award Winner. We also congratulate our winners of the eight MSA Presidential Student Awards and the seven
MAS Distinguished Scholar Awards.

Cleveland is a center for microscopy in Ohio, but is also offers other attractions such as the Rock and Roll Hall
of Fame, its new Science Museum and the Flats. After the successful meeting in Cincinnati, we are happy to be back
in the Buckeye State. We thank all those involved for organizing the Microscopy and Microanalysis event of 1997 and
are already looking forward to our 1998 meeting in Atlanta, Georgia.

xxiii
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TITLES AND ORDER OF SESSIONS

THE HISTOCHEMICAL SOCIETY PRESIDENTIAL SYMPOSIUM

NEOPLASIA: ABNORMAL CELL GROWTH OR DEATH/APOPTOSIS?
INSIGHTS FROM MICROSCOPY

Premalignant changes identified by enzyme-histochemistry with methacrylate sections—T. P. Pretlow,

T. G. PTEtlOW riicciececiietiirtiteceeectactesssssesssssesasssessssssnessensessessensossons : trerteeresesessaesarensesreeaersnsrnestnssronseraes 1
Stem cells and liver carcinogenesis: Contributions of light, confocal and electron microscopy—P. M. Novikoff,

S S € 4 LR sresvereinenns . 3
Ovarian Carcinomas: Insights into origins using confocal microscopy and fluorescence in situ hybridization

on intact paraffin sections—N. G. Wolf, F. W. Abdul-Karim, N. J. Schork, S. Schwartz .......cccccervervveeeerecnuennes 5

Simultaneous localization and quantitation of progesterone receptor immunoreactivity in human breast

carcinomas—K. A, ROth ...t essreaes eereeesteeeriasreabeerateseraiararerarentserhaesbeenreenaesaaesaren 7

Endogenous IL-2 in cancer cells: Immunocytochemical detection and biological significance—T. L. Whiteside,

T Bl REICHEIT oottt e se e sase s s sasaseasebesenseses e et oo asass s e bbb R s bbbt bR ot o b s ne 9
Morphological and histochemical changes in macrophage activity after novel anti-neoplastic platinum

agents—H. J. Muenchen, S. K. Aggarwal, H. K. Misra, P. J. Andrulis ............. s w11
Insights about brain tumors gained through immunohistochemistry and in situ hybridization of nuclear and

phenotypic markers—P. E. MCKEEVET ..o ssssssssssssssssssssssssesssns . 13
Giant human T-lymphocytes (Jurkat cells) expressing HIV-1 TAT-72: LM and TEM—]. Gilloteaux, J. Koch,

J. M. Jamison, M. Authelet, C. Sowick, J. L. SUININETS ccevereerisrieriieierreenrerersessessessesenessessessesnens w 15
Immunogold labelling of large cell lymphoma with monoclonal TIA-1 antibody—J. M. Mmda, R. E. Felgar,

K. E. Salhany, G. G. PIllITa ....uccceeeeeeercnirinnerrrneinssesossssssssseresossmssssnssssssssssens eeesenneetstenensaseeteteesensasnane 17
Ultrastructure of leimyosarcoma invasive phenotype—A. Marquez, H. J. Finol, M. Correa, P. Tonino,

L. S0S@ oot bt a s e s s RS be s bb e R R s RO R w19
C-ret proto-oncogene expression in human prostate: An immunohistochemical evaluation—D. M. Dawson,

E. G. Lawrence, G. MacLennan, T. G. PretloW .....icciiinncvneiiiiissnsenssnsssssnissnssssesssssessssssnses 21
Vitamin C and Ks-induced oxidative stress in human prostate tumor cells: Mitochondrial ultrastructural

alterations—]J. M. Jamison, J. Gilloteaux, ]J. A. Koch, E. Nicastro, ]. J. Docherty, J. Jasso, J. L. Summers ........ 23
Quantitative laser scanning confocal autofluoresence microscopy (LSCAM) of normal and premalignant

colonic tissues—H.-W. Wang, J. Willis, M. V. Sivak, J. A, TZatt ....ceoeveeeinerirrceeerereeccensencnae w25
Performance of reverse transcriptase polymerase chain reaction (RT-PCR) on ethanol fixed microscopically

dissected colonic aberrant crypt foci (ACF)—C. M. Lasko, D. Salo, C. K. Good, R. P. Bird ....cccceevevernrrcccrenns 27

Three-dimensional (3D) relationships between tumor cell proliferation and its angiogenesis in human breast

cancer by confocal laser scanning microscopy (CLSM) with triple-labeling immunohistochemistry—

J. Ttoh, K. Yasumura, K. Ogawa, K. Kawai, A. Serizawa, R. Y. Osamura ............. rrreeressreteseeeesanenarsrassrean 29
Earliest steps in primary tumor formation and micrometastasis resolved wtih histochemical marker gene-tagged
tumor cells—L. A. Culp, W.-c. Lin, N. Kleinman, K. O’Connor, R. Lechner ........covvccvnneeerernrnenesenenena 31
XXiv
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Molecular mechanisms of tumor cell survival, growth, and apoptosis during organ-specific metastasis—R.
Radinsky, C. D. Bucana, C. H. Cho ..ottt es st sssessssessansannes 33
Angiogenesis in neoplasia: Insights from in situ hybridization studies—L. F. Brown, H. F. Dvorak ... 35

APPLICATION OF NOVEL MICROSCOPIC APPROACHES
TO CELLULAR DAMAGE AND RESPONSE

Analysis of mechanisms of cellular injury on the micrometer scale—R. C. Burghardt, R. Barhoumi ..................... 37
Molecular pathogenesis of cerebral malaria—H. Fujioka, M. ATKaWa ... s 39
Microscopic evaluation of oxidative damage in Alzheimer’s disease—M. A. Smith, G. Perry ...vevvrnviniiinirinnne 41
Oxidative damage to axonal cytoskeletal proteins—G. Perry, D. A. Zelasko, L. M. Sayre, M. A. Smith ................. 43
Nanogold-labeled amyloid B protein targets 20S proteasome—]. F. Hainfeld, L. Gregori, M. N. Simon,

D. GOIAGADET ...eeeiveerieeceerecececreeenreerssse sttt srsssssssssssssssessassess s ssststsesesaa st esessaeseasasasssssestasseneassesesenssaemtotasntasaes 45
Intraneuronal neurofibrillary tangles isolated from Alzheimer’s disease affected brains visualized by vertical

platinum-carbon replication for TEM—G. C. RUDEN ..covcvcririvrereriririnisisiesssesnneesnesnsesesssssscsessssssasssessessrasassssnes 47

PATHOLOGY

Effect of gasohol on the rat liver—B. A. MacDuff, A. Singh, I. Chu ... 49
Liver toxicity in rats fed a mixture of PCB congeners and 2,3,7,8-TCDD—B. J. Connell, A. Singh, I. Chu .......... 51
Toxic impacts of pesticide mixtures on the morphology of red shiner (Cyprinella lutrensis) gills at 23°C and

30°C—I. A, MESSAAA ...ttt er st st s ot a st e bR s bbb bbb e ar s 53
Liver ultrastructural pathology in cocaine users—H. J. Finol, D. D. Mondragén, Y. M. Gonzalez, C. Paradisi,

N. GONZALEZ, A. MATQUEZ ...vvoveririrereessrirererescsssserserieenestssesessseressrsssssssessasssstssesesssmssssesssssrstssesastssesssssssssestsssussssssessras 55

Novel second generation platinum containing antineoplastic agents SSP, SAP, and Poly-Plat and their effect on
glucose-6-phosphate dehydrogenase (EC 1.1.1.49) in the liver and kidney of male wistar rats—T. P.

Multhaupt, S. Ki AGEATWAL ....ccocuiiireerccnrirenirerieecreerinenesresencesesces s sessssesescssseressessesssssnsaesesesssonsesesessasesessssmassesoesssossesas 57
The redox dysregulation visualized by electron microscopic localization of cerium perhydroxide in the kidney

of (NZB x NZW)F1 mice—M. Nishikawa, L.-L. Chen, R. Igarashi, T. Nakazawa, E. Aikawa ....ccecoeevretvercurenen. 59
A TEM and SEM study of the effects of exogenous calcium oxalate crystals on renal epithelial cells—K. L.

Vaugh, R. L. Hackett, S. R. Kahn, P. N. SHeVOCK-SCOUL ..vcvrrrrrirrrnriririnrniserenessisssnsessssisssesssesssssssonsssessassesscsssssens 61
Programmed cell death (apoptosis) in the myocardium with acute mycocarditis—T. Nishikawa, S. Ishiyama,

K. Takeda, T. Kasajima, S. Abe, T. Shimojo, H. [t0, M. Hir0€ ........ccevverererernricrtceeirceeesnenisiessrsenseessnnaes 63
Acute ocular effects of mustard gas: Anatomic pathology and Immunohistopathology of exposed cornea—

J. P. Petrali, T. A. Hamilton, A. V. Finger, E. J. DICK oo seseccscnneessescennnsasestssnnsesesseneas 65
Chemically induced accumulation of phospholipids in canine organ systems: Induction by amiodarone

and chloroquine—B. E. Maleeff, J. A. Handler, C. S. Louden, T. K. Hart .......cccovuevvreerererrnenserersracnsessoresesesense 67
Mitochondrial activity and morphology are affected by sphinganine in Neurospora crassa—]J. A. Gerlach, K. M.

Bart, L. R AQIONSOM ..cvciiiiiiiiiiriiiiicninii ittt snsssesesesesssesesesesesssssessesesasesosesasessststsast st sivesssssescssnssessnsnne 69
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Changes in the elemental composition of bladder mucus in stone and non-stone forming patients following

augmentation cystoplasty—C. A. Ackerley, A. Tilups, A. E. Khoury, L. E. Becker, M. W. Mittleman .............. 71
Analysis of platelet dense granules in storage pool deficient patients—M. M. McKenzie, W. T. Gunning,

M. R. Smith, N. A. Lachant, J. N. TUITIET ....ccciiierrernirerienresrenseseerasrmesssrsessssassessessessessessessessessassessessessssssssssessessasseses 73
Ultrastructure of human Purkinje fibers in cases of sudden cardiac death—S. Siew ........... 75
Ebola virus hemorrhagic fever, Zaire, 1995: An ultrastructural study—C. S. Goldsmith, P. E. Rolhn, X H. Zhang,

CL Ju PELErs, S. Ru ZAKI aoveeveeeerieeieieeentesienresesiinsessarstesnssssssssnsessresstsssessessesssssssestsasssssssassassessnsssesssssssrsesssessessnsesnes 77

Morphologic identification of viral gastroenteritis caused by a human calicivirus strain undetected initially by
molecular or immunologic methods—C. D. Humphrey, J. S. Noel, B. L. Liu, E. M. Rodriguez, P. R.

Lambden, 1. N. Clarke, D. M. Dwyer, T. Ando, R. I. Glass, S. 8. MONIOE .c.ceeerererereeeerrrrcrirennsisssescnseennanseenenes 79
Effects of atovaquone on the ultrastructural morphology of Pneumocystis carinii—M. P. Goheen, M. S. Bartlett,

M. M. Shaw, S. R. Meshnick, J. W. SINItH ..ottt sttt ss s sesssessssssssessssssssssessessessessossassanen 81
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