HODGKIN’S DISEASE AND
NON-HODGKIN’S LYMPHOMA

NEW PERSPECTIVES IN
IMMUNOPATHOLOGY,
DIAGNOSIS, AND TREATMENT

EDITORS
Richard J. Ford, Jr_ Lillian M, Fuller
Fredrick B Hagemeister



UT M. D. Anderson Clinical Conference
on Cancer
Volume 27

Hodgkin’s Disease and
Non-Hodgkin’s Lymphoma
- New Perspectives in Immunopathology,
Diagnosis, and Treatment

Edited by

Richard J. Ford, Jr., Lillian M. Fuller, M.D.

Professor of Radiotherapy
M.D., Ph.D - ‘

gl e Department '} | Radiotherap;
Associate Professor of Pathology epartmens of C:linical Radiother y

Department of Pathology

Fredrick B. Hagemeister, M.D.

Associate Professor of Medicine
Department of Hematology

The University of Texas
M. D. Anderson Hospital and Tumor Institute at Houston
Houston, Texas

Raven Press B New York



Raven Press, 1140 Avenue of the Americas, New York, New York 10036

© 1984 by Raven Press Books, Ltd. All rights reserved. This book is protected
by copyright. No part of it may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the publisher.

Made in the United States of America
Library of Congress Cataloging in Publication Data

Clinical Conference on Cancer (27th : 1983 : M. D.
Anderson Hospital and Tumor Institute at Houston)
Hodgkin’s Disease and Non-Hodgkin’s Lymphoma: New
Perspectives in Immunopathology, Diagnosis, and Treatment

Includes bibliographies and index.
1. Lymphomas —Congresses. 1. Ford, Richard J.,-
1943- . II. Fuller, Lillian M., 1923-
III. Hagemeister, Frederick B. IV. M. D. Anderson
Hospital and Tumor Institute at Houston. V. Title.
[DNLM: 1. Lymphoma-—congresses. W3 C162H 27th 1983n /
WH 525 C641 1983n]
RC280.L9C48 1983 616.99'242 84-13429
ISBN 0-88167-039-1

Materials appearing in this book prepared by individuals as part of their official
duties as U.S. Government employees are not covered by the abovementioned
copyright. -

This volume is a compilation of the proceedings of The University of Texas
M. D. Anderson Hospital and Tumor Institute at Houston’s 27th Annual Clinical
Conference on Cancer, held November 9-12, 1983, in Houston, Texas.

The miaterial contained in this volume was submitted as previously unpublished
material, except in the instances in which credit has been given the source from
which some of the illustrative material was derived.

Great care has been taken to maintain the accuracy of the information contained
in the volume. However, the Editorial Staff, The University of Texas, and Raven
Press cannot be held responsible for errors or for any consequences arising from
the use of the information contained herein.



UT M. D. Anderson Clinical Conference on Cancer
Volume 27

Hodgkin’s Disease and Non-Hodgkin’s Lymphoma
New Perspectives in Immunopathology, Diagnosis, and Treatment



Published for

The University of Texas

M. D. Anderson Hospital and Tumor Institute at Houston
Houston, Texas, by Raven Press, New York



Preface

Malignant lymphomas have become the most intensively studied human cancers
in recent years. Clinicians have used drugs and radiotherapy to treat lymphomas.
We have had good results but have not had a good understanding of their basic
biology. Now that we are beginning to understand some of the genetic and cellular
interactions occurring in lymphomagenesis, we are also beginning to apply some
of these concepts to the diagnosis and therapy of the lymphomatous diseases.

This conference was an important step not just for students of lymphoma but for
all who are interested in cancer. Its purpose was to bring together the basic scientist
and the clinical investigator who interact to provide an understanding of goals and
resources in the search for better treatment for lymphoma patients.

A number of discoveries have been influential in clarifying newer concepts of
lymphomagenesis. T- and B-cell markers on normal lymphoid cells, which can be
used to distinguish between lymphoid malignancies, represent an important advance
Ultimately, these cell markers may be incorporated into a classification system that
can be used for therapeutic selections and options. The study of oncogenes and
other cytogenetic abnormalities that appear to be involved in intracellular functions,
including the growth potential of tumor cells, may eventually explain cellular re-
sistance to treatment. The discovery of the human T-cell leukemia virus, as a first
definite link to an infectious etiology of human malignancy, may pave the way to
finding other oncogenic viruses capable of tumor induction in humans. The acquired
immune deficiency syndrome (AIDS), with its epidemiologic importance, has pre-
sented a unique opportunity to study lymphoid malignancy in the immunodeficient
patient. '

The study of lymphomas may yield further information about the causes of all
malignancies. A number of major advances in the treatment of other cancers have
followed developments in the treatment of hematologic malignancies. The devel-
opment of combination chemotherapy, including MOPP, CHOP, alternating regi-
mens, and combined modality programs, have prompted the development of similar
approaches to treating other malignancies. It seems likely that newer therapies
involving biologic response modifiers, with or without our current therapeutic mo-
dalities, also will be used first in lymphomas.

Our past has been marked by great advances in the treatment of patients with
lymphatic malignancies; many patients currently enjoy long-lasting remissions and
apparent cures. What the future holds in store will be based on directions we choose
today. From what follows in this volume, it appears that the malignant lymphomas
will continue to be in the forefront of contemporary cancer research. The lymphatic
cancers today seem to offer the most instructive human tumor model systems where
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basic research findings can be translated into new therapeutic approaches. This
cooperation, leading from the laboratory to the bedside, should make the next five

years in the study and treatment of malignant lymphoma particularly exciting and
rewarding. .

Richard J. Ford, Jr.
Lillian M. Fuller
Fredrick B. Hagemeister



Acknowledgment

We would like to thank those who helped make the 27th Annual Clinical Con-
ference possible. We are especially grateful to the Program Committee, Richard J.
Ford, Jr., Lillian M. Fuller, and Fredrick B. Hagemeister, cochairpersons, Fernando
F. Cabanillas, Evan M. Hersh, Luceil B. North, and Margaret P. Sullivan for
organizing the conference and to the American Cancer Society, Texas Divisibn,
Inc.

In addition, we extend our appreciation for the generous support of Adria Lab-
oratories, Inc., Atomic Energy of Canada, Ltd., Becton-Dickinson Monoclonal
Center, Inc., Bristol-Myers Company, CGR Medical Corporation, Lederle Labo-
ratories, Mead Johnson Pharmaceutical Division, Stuart Pharmaceuticals, The Up-
john Company, and Wamer-Lambert Company.

Editorial Staff
Department of Scientific Publications

Carol K. Schappaugh, Managing Editor
Sally R. Hartline

vii



Contributors

Kenneth C. Anderson

Division of Tumor Immunology
Dana-Farber Cancer Institute and the
Department of Medicine

Harvard Medical School

Boston, Massachusetts 02115

Andrew Arnold

Metabolism Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Susan M. Azemove

Department of Therapeutic Radiology
University of Minnesota

Minneapolis, Minnesota 55455

Ajay Bakhshi

Metabolism Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Robert Bargatze

Department of Pathology

Stanford University Medical Center

Stanford, California 94305 and

The Veterans Administration Medical
Center

Palo Alto, California 94304

David Benjamin

Pediatric Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Olav Behnke

Medical Anatomy Institute C
Panuminstituttet

DK-2200 Copenhagen, Denmark

xiv

Daniel E. Bergsagel
Department of Medicine
Princess Margaret Hospital
Toronto, Ontario M4X 1K9
Canada

Clara D. Bloomfield

Section of Medical Oncology

Department of Medicine

University of Minnesota Health Sciences
Center

Minneapolis, Minnesota 55455

Andrew W. Boyd

Division of Tumor Immunology
Dana-Farber Cancer Institute and the
Department of Medicine

Harvard Medical School

Boston, Massachusetts 02115

Thomas C. Brown
Department of Pathology
Princess Margaret Hospital
Toronto, Ontario M4X 1K9
Canada

Raymond S. Bush
Director

Princess Margaret Hospital
Toronto, Ontario M4X 1K9
Canada

Eugene C. Butcher

Department of Pathology

Stanford University Medical Center

Stanford, California 94305 and

The Veterans Administration Medical
Center .

Palo Alto, California 94304

J. J. Butler

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030



CONTRIBUTORS

Fernando Cabanillas

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

R. S. K. Chaganti

The Laboratory of Cancer Genetics and
Cytogenetics

Memorial Sloan-Kettering Cancer Center

New York, New York 10021

Theresa Chua
Department of Biostatistics
Princess Margaret Hospital
Toronto, Ontario M4X 1K9
Canada

Bayard D. Clarkson

Department of Medicine

Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Robert D. Collins
Department of Pathology
Vanderbilt Medical Center
Nashville, Tennessee 37232

Geoffrey Cooper

Laboratory of Molecular Carcinogenesis
Dana-Farber Cancer Institute and the
Department of Pathology

Harvard Medical School

Boston, Massachuserts 02115

Jeffrey Cossman

Metabolism Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

John B. Cousar

Department of Pathology
Vanderbilt Medical Center

Nashville, Tennessee 37232

Carlo M. Croce

The Wistar Institute of Anatomy and
Biology

Philadelphia, Pennsylvania 19104

Francesco d’Amore

Cancer Biology Laboratory
State University Hospital
DK-2100 Copenhagen, Denmark

Miguel da Cunha

Department of Experimental
Radiotherapy

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Frances M. Davis

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Joan Devine

Laboratory of Molecular Carcinogenesis
Dana-Farber Cancer Institute and the
Department of Pathology

Harvard Medical School

Boston, Massachusetts 02115

Vincent T. DeVita, Jr.
Medicine Branch

National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20205

Marcus Diamant

Cancer Biology Laboratory
State University Hospital
DK-2100 Copenhagen, Denmark

Alan Diamond

Laboratory of Molecular Carcinogenesis
Dana-Farber Cancer Institute and the
Department of Pathology

Harvard Medical School

Boston, Massachusetts 02115



xvi CONTRIBUTORS

Karel Dicke
Department of Hematology

The University of Texas M. D. Anderson -

Hospital
and Tumor Institute at Houston
Houston, Texas 77030

Jan Erikson

The Wistar Institute of Anatomy and
Biology

Philadelphia, Pennsylvania 19104

Donald I. Feinstein

Department of Medicine

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California

Medical Center

Los Angeles, California 90033

Alexandra H. Filopovich
Department of Pediatrics
University of Minnesota
Minneapolis, Minnesota 55455

Janet Finan

Department of Pathology and Laboratory
Medicine

University of Pennsylvania School of
Medicine

Philadelphia, Pennsylvania 19104

David Fisher

Division of Tumor Immunology
Dana-Farber Cancer Institute and the
Department of Medicine

Harvard Medical School

Boston, Massachuseits 02115

Richard I. Fisher

Section of Hematology/Oncology
Loyola University

School of Medicine

Maywood, Illinois 60153
formerly: Medicine Branch
National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20205

Richard J. Ford, Jr.

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Emil Frei III

Department of Medicine
Dana-Farber Cancer Institute
Boston, Massachusetts 02115

Glauco Frizzera

Department of Laboratory Medicine and
Pathology

University of Minnesota Health Sciences
Center

Minneapolis, Minnesota 55455

Lillian M. Fuller

Department of Clinical Radiotherapy

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Kazimiera J. Gajl-Peczalska

Department of Laboratory Medicine and
Pathology

University of Minnesota Health Sciences
Center

Minneapolis, Minnesota 55455

Robert C. Gallo

Laboratory of Tumor Cell Biology
National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20205

Kevin Gatter

Nuffield Department. of Pathology
John Radcliffe Hospital

Oxford, England 0X3 9DU

Edmund A. Gehan

Department of Biomathematics

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030



CONTRIBUTORS xvii

Johannes Gerdes

Institutes of Pathology and Biochemistry
Christian Albrecht University

D-2300 Kiel 1, West Germany

Mary Gospodarowicz
Department of Radiation Oncology
Princess Margaret Hospital
Toronto, Ontario M4X 1K9
Canada

Nancy M. Gutensohn
Department of Epidemiology
Harvard School of Public Health
Boston, Massachusetts 02115

Fredrick B. Hagemeister

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77010

Shinji Harada

Department of Pathology and Laboratory
Medicine

University of Nebraska Medical Center

Omaha, Nebraska 68105

Lynne Herron

Department of Pathology

Stanford University Medical Center

Stanford, California 94305 and

The Veterans Administration Medical
Center

Palo Alto, California 94304

Elaine S. Jaffe

Metabolism Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Marryland 20205

Sundar Jagannath

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Sirpa Jalkanen

Department of Pathology

Stanford University Medical Center

Stanford, California 94305 and

The Veterans Administration Medical
Center

Palo Alto, California 94304

Stephen E. Jones

Department of Medicine

University of Arizona

University of Arizona Cancer Center and
The Veterans Administration Hospital
Tucson, Arizona 85724

Marshall E. Kadin

Departments of Laboratory Medicine and
Pathology

University of Washington

Seattle, Washington 98105

Hagop Kantarjian

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Daniel S. Kapp

Department of Therapeutic Radiology
Yale University School of Medicine
New Haven, Connecticut 06510

John H. Kersey

Department of Laboratory Medicine/
Pathology

University of Minnesota

Minneapolis, Minnesota 55455

Joseph S. Kong

Department of Clinical Radiotherapy

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030



xviii CONTRIBUTORS

Stanley J. Korsmeyer

Metabolism Branch and Laboratory. of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Nicola M. Kouttab

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Benjamin Koziner

Department of Medicine

Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Mary-Ann Lane

Laboratory of Molecular Immunobiology
Dana-Farber Cancer Institute and the
Department of Pathology

Harvard Medical School

Boston, Massachuserts 02115

Tucker W. LeBien )

Department of Laboratory Medicine and
Pathology

University of Minnesota Health Sciences
Center

Minneapolis, Minnesota 55455

Burton J. Lee

Department of Medicine

Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Hilmar Lemke

Institutes of Pathology and Biochemistry
Christian Albrecht University

D-2300 Kiel 1, West Germany

Alexandra M. Levine

Department of Medicine

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California Medical Center

Los Angeles, California 90033

Helen Lipscomb

Department of Pathology and Laboratory
Medicine

University of Nebraska Medical Center

Omaha, Nebraska 68105

Robert J. Lukes

Department of Pathology

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California Medical Center

Los Angeles, California 90033

Ian Magrath

Pediatric Branch

National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20205

John Manning

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houstgn

Houston, Texas 77030

George Manolov

Department of Pathology and Laboratory
Medicine

University of Nebraska Medical Center

Omaha, Nebraska 68105

Yanka Manolova

Department of Pathology and Laboratory
Medicine

University of Nebraska Medical Center

Omaha, Nebraska 68105

Moshe H. Maor

Department of Clinical Radiotherapy

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

David Y. Mason

Nuffield Department of Pathology
John Radcliffe Hospital

Oxford, England 0X3 9DU



CONTRIBUTORS xix

Beryl McCormick

Department of Radiation Therapy
Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Peter McLaughlin

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Shashi Mehta

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Paul R. Meyer

Department of Pathology

Los Angeles County University of
Southern California Medical Center

Los Angeles, California 90033

Thomas P. Miller

Department of Medicine

University of Arizona

University of Arizona Cancer Center and
The Veterans Administration Hospital
Tucson, Arizona 85724

Jane Myers

Department of Medicine

Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Lee M. Nadler ’
Division of Tumor Immunology
Dana-Farber Cancer Institute and the
Department of Medicine

Harvard Medical School

Boston, Massachusetts 02115

David M. Neville, Jr.
Laboratory of Neurochemistry
National Institute of Mental Health
National Institutes of Health
Bethesda, Maryland 20205

Lourdes Nisce

Department of Radiation Therapy
Memorial Sloan-Kettering Cancer Center
New Yerk, New York 10021

Luceil B. North

Department of Diagnostic Radiology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Peter C. Nowell

Department of Pathology and Laboratory
Medicine

University of Pennsylvania School of
Medicine

Philadelphia, Pennsylvania 19104

K. K. Oh

Department of Internal Medicine

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Lennart Olsson

Cancer Biology Laboratory
State University Hospital
DK-2100 Copenhagen, Denmark

Annlia Paganini-Hill

Department of Family and Preventive
Medicine

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California Medical Center

Los Angeles, California 90033

John W. Parker

Department of Pathology

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California Medical Center

Los Angeles, California 90033



xx CONTRIBUTORS

Zdena Pavlova

Department of Pathology

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California Medical Center

Los Angeles, California 90033

Darleen R. Powars

Department of Pediatrics

University of Southern California School
of Medicine and the

Los Angeles County University of
Southern California Medical Center

Los Angeles, Califorma 90033

Leonard R. Prosnitz

Division of Radiation Oncology
Duke University Medical Center
Durham, North Carolina 27710

David T. Purtilo

Department of Pathology and Laboratory
Medicine

The Eppley Institute for Research in
Cancer and Allied Diseases and the

Department of Pediatrics

University of Nebraska Medical Center

Omaha, Nebraska 68105

Irma Ramirez

Department of Pediatrics

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

K. Thomas Robbins

Department of Otolaryngology Head and
Neck Surgery

The University of Texas Medical School
at Houston

Houston, Texas 77030

Roger W. Rodgers

Department of Hematology s

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

C. G. Sahasrabuddhe

Department of Pathology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Stuart F. Schlossman

Division of Tumor Immunology
Dana-Farber Cancer Institute and the
Department of Medicine

Harvard Medical School

Boston, Massachusetts 02115

Hauke Sieverts

Pediatric Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Bruce Slaughenhoupt

Division of Tumor Immunology
Dana-Farber Cancer Institute and the
Department of Medicine

Harvard Medical School

Boston, Massachusetts 02115

Christine C. B. Soderling
Department of Therapeutic Radiology
University of Minnesota

Minneapolis, Minnesota 55455

Gary Spitzer

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Harald Stein

Institute of Pathology

Klinicum Steglitz

Free University of Berlin

1000 Berlin 45, West Germany

formerly: Nuffield Department of
Pathology

John Radcliffe Hospital

Oxford, England 0X3 9DU



CONTRIBUTORS xxi

David J. Straus

Department of Medicine

Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Margaret P. Sullivan

Department of Pediatrics

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Simon Sutcliffe
Department of Pathology
Princess Margaret Hospital
Toronto, Ontario M4X 1K9
Canada

Nizar Tannir

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Eiji Tatsumi

Department of Pathology and Laboratory
Medicine

University of Nebraska Medical Center

Omaha, Nebraska 68105

Timothy Triche

Pediatric Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Jerry Tsao

Department of Pathclogy

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Susan Tucker

Department of Biomathematics

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Carlos Urmacher

Department of Pathology

Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Daniel A. Vallera

Department of Laboratory Medicine and
Pathology

University of Minnesota

Minneapolis, Minnesota 55455

William S. Velasquez

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Lijda Vellekoop

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Dharmvir Verma

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Mark C. Vlasak
Scott and White * “>morial Hospital
Temple, Texas 76501

Thomas A. Waldmann

Metabolism Branch and Laboratory of
Pathology

National Cancer Institute

National Institutes of Health

Bethesda, Maryland 20205

Sidney Wallace

Department of Diagnost:c Radiology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030



xxii CONTRIBUTORS

Flossie Wong-Staal
Laboratory of Tumor Cell Biology
National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20205

Richard J. Youle

Laboratory of Neurochemistry
National Institute of Mental Health
National Institutes of Health
Bethesda, Maryland 20205

Charles W. Young

Developmental Chemotherapy Service
Memorial Sloan-Kettering Cancer Center
New York, New York 10021

Robert C. Young’

Medicine Branch

-National Cancer Institute

Natjonal Institutes of Health
Bethesda, Maryland 20205

Axel Zander

Department of Hematology

The University of Texas M. D. Anderson
Hospital

and Tumor Institute at Houston

Houston, Texas 77030

Esmail D. Zanjani
Department of Medicine
University of Minnesota
Minneapolis, Minnesota 55455

John L. Ziegler

Associate Chief of Staff/Education

Veterans Administration Medical Center,
and

Professor of Medicine

University of California

San Francisco, California 94143



