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PREFACE

The Third International Conference on Lymphatic Tissue and
Germinal Centers in Immune Reactions was held at the University of
Uppsela in Sweden, September 1l-l, 1970. The conference is obliged
to Professor K. E., Fichtelius for his initiative in establishing
the meeting, as well as for the assistance of his staff at the
Department of Histology in organizing the meetings.

At the University of Uppsala inquiries into the lymphatic
system go back to the 1Tth century and are marked by milestones,
such as 0lof Rudbeck's discovery of the thoracic duct in 1651 and
August Hammar's fundamental work on the thymus in the beginning of
this century. So one is Justified to say that the conference
gathered on historical ground. The organizing committee, naturally,
hopes that the achievements presented at the conference will
contribute to and provide significant advances in the history
of lymphatic research.

The material presented in this volume displays & great diversity
of methods and the ingenuity of different investigators in their
experimental designs. It is also apparent that contemporary research
on lymphatic tissues or cells no longer recognizes the artificial
borderline of morphologic versus functional. It has become a multi-
disciplinary affair in which an increasing number of different
specialists are working closely together. Apparently this is one
reason why so many new and important discoveries have been made
recently.

Primarily, the proceedings - as should be - reflect the
cormunications between and the achievements of a representative
sample of investigators who are using different tools in their
research on the lymphatic system. Also, the ascertainment value
of this sample is probably very high. Nevertheless, several
sections, such as those dealing with phylogeny and ontogeny of
immune response, regulation of lymphoid function, cancer immunology
and immunosuppression, should be of interest to a broader audience
of biologists, physicians and clinical research workers.



vi PREFACE

The comprehensive invited lectures given by Drs. J. J. Trentin,
J. Thorbecke and J. F. A. P. Miller were highlights during the
conference and are gratefully acknowledged. Thanks are also due to
Drs. C. C Congdon, O, M#keld, R. Peterson and L. Fiore-=Donati, who
acted as mediators during the discussions.

In particular, the organizing committee wishes to acknowledge
the assistance of T. Brenning, O. BHck, R. BHck and A. S. Coulson.

The conference was supported by grants from the Swedish Medical
Research Council and the Swedish Ministry of Education. At the start
of the conference the participants had the pleasure of being the
guests of Pharmacia Ltd., Uppsala, at a cocktail party.

The editors
K. Lindahl-Kiessling

G. Alm
M. G. Hanna, Jr.



LIST OF CHAIRMEN, SPEAKERS, AND CO-AUTHORS
ADA, G. L., Department of Microbiology, John Curtin School of
Medical Research, Canberra, A.C.T., Australia.

AGAROSSI, G., CNEN=-Euratom Immunogenetics Group, Animal Radiobiology
Laboratory, C.S.N. Casaccia, Rome, Italy.

ALBRIGHT, J. F., Department of Pharmacology, Smith, Kline & French
Leboratories, Philadelphia, Pa., U.S.A.

ALEXANDER, P,, Chester Beatty Research Institute, Institute of
Cancer Research, Belmont, Sutton, Surrey, England.

AIM, G., Department of Histology, Institute of Human Anstomy,
University of Uppsala, Uppsala, Sweden.

ALZER, G,, Medizinische Universit&tsklinik, K8ln, W. Germany.

ASFI, C., Immunobiology Unit, Department of Zoology, University
of Edinburgh, Edinburgh, Scotland.

BACK, R., Department of Histology, Institute of Human Anatomy,
University of Uppsala, Uppsala, Sweden.

BACULI, B, S., Department of Anatomy, School of Medicine,
University of California, Los Angeles, Calif. 90024, U.S.A.

BALFOUR, B, M., Division of Immunology, National Institute for
Medical Research, Mill Hill, London N.W.T7, England.

BARTH, R. F., Department of Pathology and Oncology, University of
Kansas Medical Center, Kansas City, Kan., U.S.A.

BASIC, I., Institute "R. BoSkovid" and Institute of Immunology,
Zagreb, Yugoslavia.

BIANCO, C., Department of Pathology, New York University School of
Medicine, New York, N. Y. 10016, U.S.A.

vii



viii LIST OF CONTRIBUTORS

BIASI, G., Division of Experimental Oncology, University of Padova,
Padova, Italy.

BOCKMAN, D. E., Department of Anatomy, Medical College of Ohio at
Toledo, Ohio, U.S.A.

BROWN, B. A., Department of Anatomy, School of Medicine, University
of California, Los Angeles, Calif. 90024, U,S.A.

BRYANT, B, J., Department of Medical Microbiology, University of
California, Davis, Calif. 95616, U.S.A.

BYSTRYN, J,-C., Department of Medicine, New York University School
of Medicine, New York, N, Y., U.S.A.

CEGLOWSKI, W. S., Temple University School of Medicine,
Philadelphia, Pa., U.S.A.

CELADA, F., Department of Tumor Biology, Karolinska Institutet,
Stockholm, Sweden.

CERNY, J., Department of Microbiology, Albert Einstein Medical
Center, Philadelphia, Pa., U.S.A.

CHAN, P, L., Cancer Research Laboratory, The University of
Western Ontario, London, Ontario, Canada.

CHANANA, A. D., Medical Department, Brookhaven National Laboratory,
Upton, N. Y. 11973, U.S.A.

CHIECO-BIANCHI, L., Division of Experimental Oncology, University
of Padove, Italy.

CHILLER, J. M., Department of Experimental Pathology, Scripps Clinic
and Research Foundation, La Jolla, Calif., U.S.A.

COCKETT, A. T. K., Division of Urology, University of Rochester,
Rochester, N. Y., U.S.A.

COHEN, I. R., Department of Cell Biology, The Weizmann Institute
of Science, Rehovot, Israel,

COHEN, S., Department of Pathology, State University of New York
at Buffalo, Buffalo, N, Y., U.S.A.

COLE, L. J., Immunobiology Program, Life Sciences Division, Stanford
Research Institute, Menlo Park, Calif., U.S.A.

COLLAVO, D., Division of Experimental Oncology, University of Padova,
Padova, Italy.



LIST OF CONTRIBUTORS ix

CONGDON, C, C, Biology Division, Oak Ridge National Laboratory,
Osk Ridge, Tenn. 37830, U.S.A.

COOPER, E. L., Department of Anatomy, School of Medicine,
University of California, Los Angeles, Calif. 90024, U.S.A.

COOPER, M. D., Departments of Pediatrics and Microbiology, Spain
Research Laboratories, University of Alabame in Birmingham,
Birminghem, Ala., U.S.A.

COTTIER, H., Department of Pathology, University of Bernm,
Bern, Switzerland.

CREVON, M. D., Hopital Necker Enfants Malades, Paris, France.

CRONKITE, E., P., Medical Department, Brookhaven National Laboratory,
Upton, L. I., N. Y., U.S.A.

CRUCHAUD, A., Leboratory of Immunology, Department of Medicine,
Hopital Cantonal, Geneva, Switzerland.

DAVIES, A. J. S., Chester Beatty Research Institute, Institute of
Cancer Research, Royal Cancer Hospital, London S.W.3, England.

DEKARIS, D., INSTITUTE "R. Boskovic" and Institute of Immunology,
Zagreb, Yugoslavia.

DE MACARIO, E. CONWAY, Department of Tumor Biology, Karolinska
Institutet, Stockholm, Sweden.

DE SOUSA, M., Department of Bacteriology & Immunology, Glasgow
University, Glasgow, Scotland.

DI PIETRO, S., CNEN-Euratom Immunogenetics Group, Animal
Radiobiology Leboratory, C.S.N. Casaccia, Rome, Italy.

DORIA, G., CNEN-Euratom Immunogenetics Group, Animal Radiobiology
Laboratory, C.S.N. Casaccia, Rome, Italy.

DORMONT, J., Hopital Necker Enfants Malades, University of Paris,
Paris, France.

DUKOR, P., Department of Pathology, New York University School of
Medicine, New York, N. Y. 10016, U.S.A.

DUQUESNOY, R. J., Department of Microbiology, Marquette School of
Medicine, Milwaukee, Wisc., U.S.A.

DURKIN, H., G., Department of Pathology, New York University School
of Medicine, New York, N. Y., U.S.A.



X LIST OF CONTRIBUTORS

DWYER, J. M., The Walter and Eliza Hall Institute of Medical
Research, Melbourne, Australia.

ELEKES, E., "Frédéric Joliot-Curie" National Research Institute for
Radiobiology and Radiohygiene, Budapest, Hungary.

EVEREIT, N. B., Department of Biological Structure, University of
Washington, Seattle, Wash., U.S.A.

FAGRAEUS, A., State Bacteriological Laboratory, Stockholm, Sweden.

FELDMAN, M., Department of Cell Biology, The Weizmann Institute of
Science, Rehovot, Israel.

FIORE-DONATI, L., Division of Experimental Oncology, University of
Padova, Italy.

FITCH, F. W., Department of Pathology, University of Chicago,
Chicago, Ill., U.S.A.

FORD, W. L., Institute f. Exp. Immunology, Ngrre allé T1,
Copenhegen, Denmark.

FRANCHESCHI, C., Department of Tumor Biology, Karolinska Institutet,
Stockholm, Sweden.

FRENCH, V. I., Department of Experimental Pathology, University of
Birmingham, Birmingham 15, England.

FRIEDMAN, H., Department of Microbiology, Albert Einstein Medical
Center, Philadelphia, Pa., U.S.A.

GALLAGHER, M. T., Baylor University College of Medicine, Houston,
Texas 77025, U.S.A.

GALLILY, R., Department of Immunology, The Hebrew University-
Hadassah Medical School, Jerusalem, Israel.

GARVEY, J. S., Division of Chemistry and Chemical Engineering,
California Institute of Technology, Pasadena, Calif., U.S.A.

GLOBERSON, A., Department of Cell Biology, The Weizmann Institute
of Science, Rehovot, Israel.

GOOD, R. A,, Pediatric Research Laboratories, University of
Minnesota Hospital, Minneapolis, Minn., U.S.A.

GRAF, M, W., Department of Medicine, New York University School of
Medicine, New York, N. Y., U.S.A.



LIST OF CONTRIBUTORS xi

GRISCELLI, C,, Laboratoire d'Immunopathologie infantile, Faculté
Necker Enfants Malades, Paris, France.

GROSS, R., Medizinische Universit&tsklinik, K&ln, W. Germany.

GUTMAN, G., Department of Pathology, Stanford University Medical
School, Stanford, Calif., U.S.A.

GUY=GRAND, D., Laboratoire d'Immunopathologie infantile, Faculté
Necker Enfents Malades, Paris, France.

HALL, J. G., Chester Beatty Research Institute, Institute of
Cancer Research, Belmont, Sutton, Surrey, England.

HANNA, M, G., JR., Biology Division, Oak Ridge National Laboratory,
Oak Ridge, Tenn. 37830, U.S.A.

HARD, R. C., Department of Histology, Institute of Human Anatomy,
University of Uppsala, Uppsala, Sweden.

HEMMINGSSON, E., Department of Histology, Institute of Human
Anatomy, University of Uppsalsas, Uppsala, Sweden.

HESS, M. W., Department of Pathology, University of Bern,
Bern, Switzerland.

HILDEMANN, W, H., Department of Medicael Microbiology, University
of California, Los Angeles, Calif., U.S.A.

HIRSCHMANN, W, D., Medizinische Universitétsklinik, K&ln,
W. Germany.

HRSAK, I., Department of Biology, Institute "R. Bofkovié"
Zagreb, Yugoslavia.

HUMPHREY, J. H., Division of Immunology, National Institute for
Medical Research, Mill Hill, London N.W.T, Englend.

HUNTER, R. L., Department of Pathology, University of Chicago,
Chicago, Ill., U.S.A.

ISAKOVIE, K., Immunology Unit, Institute for Biological Research,
Belgrade, Yugoslavia.

JAGARLAMOODY, S. M., Department of Surgery, University of Minnesota,
Minneapolis, Minn., 55455, U.S.A.

JANKOVIC, B. D., Immunology Unit, Institute for Biological Research,
Belgrade, Yugoslavia.



LIST OF CONTRIBUTORS

xii

JENKINS, V. K., Department of Radiology, University of Texas
Medical Branch, Galveston, Texas, U.S.A.

JfLEK, M., Department of Immunology, Institute of Microbiology,
Czechoslovak Academy of Sciences, Prague 4, Czechoslovakia.

JOEL, D. D., Medical Department, Brookhaven National Laboratory,
Upton, L. I., N. Y., U,S.A.

KIM, Y. B., Department of Microbiology, University of Minnesota,
School of Medicine, Minneapolis, Minn., U.S.A.

KINCADE, P, W., Departments of Pediatrics and Microbiology, Spain
Research Laboratories, University of Alabama in Birmingham,
Birmingham, Alabama, U.S.A.

KOCSAR, L., "Frédéric Joliot-Curie" National Research Institute for
Radiobiology and Radiohygiene, Budapest, Hungary.

KOO, G., Temple University School of Medicine, Philadelphia, Pa.,
U.S.A.

KUNIN, S., Department of Cell Biology and Chemical Immunology,
The Weizmann Institute of Science, Rehovot, Israel.

LATSSUE, J., Institute of Pathology, University of Bern,
Bern, Switzerland.

LAWTON, A. R., III, Departments of Pediatrics and Microbiology,
Spain Research Laboratories, University of Alebama in Birmingham,
Birminghem, Alabeme, U.S.A.

LEENE, W., Leboratorium v. Elektronen-Mikroscopie, Amsterdem,
The Netherlands.

LEVINE, B. B., Department of Medicine, New York University School
of Medicine, New York, N. Y., U.S.A.

LINNA, T. J., Department of Histology, Institute of Human Anatomy,
University of Uppseala, Uppsala, Sweden.

MACARIO, A, J. L., Department of Tumor Biology, Karolinska
Institutet, Stockholm, Sweden.

MAKELA, O., Serobakteriologi, Hartmanink. 3, Helsinki 29, Finland.
MANSON, L. A., The Wistar Institute, Philadelphia, Pa., U.S.A.

MARIANI, T., Pediatric Research Laboratories, University of
Mimnesota Hospital, Minneapolis, Minn., U.S.A.



xiii

LIST OF CONTRIBUTORS

MATOSIC, M., Institute "R. BoSkovié" and Institute of Immunology,
Zagreb, Yugoslavia.

MCALACK, R. F., Department of Microbiology, Albert Linstein Medical
Center, Philadelphia, Pa., U.S.A.

MCARTHUR, W. P,.,, Division of Immunology, Sloan Kettering Institute,
New York, N. Y., U.S.A.

MCCLUSKEY, R. T., Department of Pathology, State University of
New York at Buffalo, Buffalo, N. Y., U.S.A.

MCGARRY, M. P., Baylor University College of Medicine, Houston,
Texas s U.S.A.,

MCKHANN, C. F., Department of Surgery, University of Minnesota,
Minneepolis, Minn., U.S.A.

MERETEY, K., "Frédéric Joliot-Curie" National Research Institute
for Radiobiology and Radiohygiene, Budapest, Hungary.

MICHALEK, S., The Variety Club Research Center of the La Rabida
University of Chicago Institute, University of Chicago,
Chicago, Ill., U.S.A.

MICKLEM, H. S., Immunobiology Unit, Department of Zoology,
University of Edinburgh, Scotland.

MILLER, J. F. A. P., Walter and Eliza Hall Institute of Medical
Research, Royal Melbourne Hospital, Melbourne, Australia.

MBLLER, G., Department of Bacteriology, Karolinska Institutet,
Stockholm SW, Sweden.

MﬁLLER-HERMELINK, H. K., Departments of Pathology and Hygiene,
University of Kiel, W. Germany.

MﬁLLER-RUCHHOLEZ, W., Departments of Pathology and Hygiene,
University of Kiel, W. Germany.

NACHTIGAL, D., Department of Cell Biology, The Weizmann Institute
of Science, Rehovot, Israel.

NIEUWENHUIS, P., Department of Histology, State University of
Groningen, Groningen, Holland.

NUSSENZWEIG, V., Department of Pathology, New York University School
of Medicine, New York, N. Y. 10016, U.S.A.



xiv LIST OF CONTRIBUTORS

ODARTCHENKO, N., Department of Cell Biology, Swiss Institute for
Experimental Cancer Research, Bugnon 21, Lausanne, Switzerland.

OERKERMANN, H., Medizinische Universitstsklinik, K&8ln, W. Germany.

OWEN, J. J. T., Department of Human Anatomy, University of Oxford,
Oxford, England.

OZER, H., Department of Microbiology, Yale University, New Haven,
Conn., U.S.A.

PARISH, C. R., Department of Microbiology, John Curtin School of
Medical Research, Canberra, A.C.T., Australis.

PARROTT, D. M. V., Department of Bacteriology & Immunology,
Western Infirmary, Glasgow, Scotland.

PENNELLI, N.,, Division of Experimental Oncology, University of Padova,
Padova, Italy.

PETERSON, R, D. A., The Variety Club Research Center of the La Rabida
University of Chicago, Chicago, Ill., U.S.A.

PETROVI&, S., Microbiological Institute, Faculty of Pharmacy,
University of Belgrade, Belgrade, Yugoslavia.

PHILLIPS-QUAGLIATA, J. M., Department of Pathology, New York
University School of Medicine, New York, N. Y., U.S.A.

PRENDERGAST, R. A., Wilmer Institute, Johns Hopkins University,
School of Medicine, Baltimore, Md., U.S.A.

QUAGLIATA, F., Department of Pathology, New York University School
of Medicine, New York, N. Y., U.S.A.

RAFF, M., C., National Institute for Medical Research, Mill Hill,
London, N.W.T, England.

ROMBALL, C, G., Department of Experimental Pathology, Scripps Clinic
and Research Foundation, La Jolla, Calif., U.S.A.

ROSSE, C., Department of Biological Structure, University of
Washington, Seattle, Wash., U.S.A.

RUBIN, A. D., Department of Medicine (Hematology), The Mount Sinai
School of Medicine, New York, N. Y., U.S.A,

SAKAT, A., Division of Urology, University of Rochester,
Rochester, N. Y., U.S.A.



LIST OF CONTRIBUTORS Xy

SANTOS, G. W., Johns Hopkins University School of Medicine,
Baltimore, Md., U.S.A.

SCHUMACHER, K., Medizinische Universit&tsklinik, K8ln, W. Germany.

SEGAL, S., Department of Cell Biology, The Weizmann Institute of
Science, Rehovot, Israel.

SHEAGREN, J. N., Laboratory of Clinical Investigation, National
Institute of Allergy and Infectious Diseases, Bethesda, Md., U.S.A.

SILOBREIé, V., Institute of Immunology, Zagreb, Yugoslavia.

SILVERSTEIN, A. M., Wilmer Institute, Johns Hopkins University
School of Medicine, Baltimore, Md., U.S.A.

SIMMONS, T., The Wistar Institute, Philadelphia, Pa., U.S.A.

SINCLAIR, N. R, StC., Cancer Research Leboratory, The University
of Western Ontario, London, Ontario, Canada.

SJaBERG, 0., Department of Bacteriology, Karolinska Institutet,
Medical School, S=10401 Stockholm 60, Sweden.,

SMITH, M. E., Chester Beatty Research Institute, Institute of
Cancer Research, Belmont, Sutton, Surrey, England.

SMITH, R. T., Department of Pathology, University of Florida,
Geinesville, Fla., U.S.A.

SONSINO, M., Division of Urology, University of Rochester,
Rochester, N. Y., U.S.A.

SORDAT, B., Department of Pathology, University of Bern,
Bern, Switzerland.

SPEIRS, R. S., Baylor College of Medicine, Houston, Texas, U.S.A.

STARK, J. M., Department of Experimental Pathology, University of
Birmingham, Birmingham 15, England.

§TERZL, J., Department of Immunology, Institute of Microbiology,
Czechoslovak Academy of Sciences, Prague L4, Czechoslovakia,

STJERNSWKRD, J., Department of Tumor Biology, Karolinska Institutet,
Rediumhemmet, Stockholm 60, Sweden.

STONER, R. D., Medical Research Center, Brookhaven lational
Laboratory, Upton, L. I., N. Y., U.S.A.



xvi LIST OF CONTRIBUTORS

STUTMAN, O., Department of Laboratory Medicine, University of
Minnesota, Minneapolis, Minn., U.S.A.

TAKAHASHI , T., Department of Pathology, New York University School
of Medicine, New York, N. Y., U.S.A.

THEIS, G. A., Department of Pathology, New York University School
of Medicine, New York, N. Y., U.S.A.

THORBECKE, G. J., Department of Pathology, New York University
School of Medicine, New York, N, Y., U.S.A.

TOMAZIC, V., Institute "R. Bo¥kovié" Laboratory for Tumor and
Transplantation Immunology, Zagreb, Yugoslavia.

TRENTIN, J. J., Baylor University College of Medicine, Houston,
Texas, U.S.A.

TRIDENTE, G., Division of Experimental Oncology, University of
Padova, Italy.

TYLER, R., Department of Biological Structure, University of
Washington, Seattle, Wash., U.S.A.

UHLENBRUCK, G., Medizinische UniversitHtsklinik, K&ln, W. Germany.

UHR, J. W., Irvington House Institute for Rheumatic Fever, New York
University Medical Center, New York, N. Y., U.S.A.

UNANUE, E. R., Department of Pathology, Harvard Medical School,
Boston, Mass., U.S.A.

VAN DEN BROEK, A. A., Department of Histology, State University of
Groningen, Groningen, Holland.

VZLNKY, F., The Orthopaedic Clinic, Karolinsks Sjukhuset,
Stockholm 60, Sweden.

VﬁRTERﬁSZ, V., "Frédéric Joliot=Curie" National Research Institute
for Radiobiology and Radiohygiene, Budapest, Hungary.

VASSALLI, P., Hopital Necker Enfants Malades, Paris, France, and
Department of Pathology, State University of New York at Buffalo,
Buffelo, N. Y., U.S.A.

VITALE, B., Institute "R. Boskovié" Laboratory for Tumor and
Transplantation Immunology, Zagreb, Yugoslavia.



