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INTRODUCTION

HERBERT E. NIEBURGS, MD

Mt. Sinai School of Medicine of the City University of New York,
New York, New York

Symposia and publications of the International Society for Preventive Oncology (ISPO)
are designed to foster prevention of cancer morbidity and detection and management of cancer
in its earliest curable stages. The 6th International Symposium on Prevention and Detection of
Cancer in Vienna, Austria, November 26-29, 1984, was sponsored by ISPO and cosponsored
by the World Health Organization and the Austrian Cancer Society-Cancer League. This
current volume contains selected contributions updated subsequent to presentation and is
offered for assessment and implementation of existing knowledge for the effective management
of cancer.

The control of human oncogenesis is a multidisciplinary task. While tumor growth has
a long latency period, the increased life expectancy through the control of health hazards and
changing lifestyles has provided the additional number of years needed for tumor development.
Improved methods of detection and diagnosis have also influenced the apparent rise in cancer
incidence.

Cancer is a disease of great complexity with many inducing and promoting factors
usually exerting their action in various combinations. Most neoplastic diseases are systemic
with local tumor manifestations. Tumor growth depends upon the actions of multiple etiologic
factors: rate of cell proliferation, cell survival time, immunocompetence of the host, and other
influences. Because cancer is a multitude of diseases, tumors identified by the same terminol-
ogy may differ in their response to therapy and from patient to patient at different stages of the
disease.

The multifactorial aspects and multidisciplinary approach to the prevention of neoplastic
diseases is presented in two major sections. The first section includes reports on oncodevelop-
mental factors such as geographic oncology, smoking hazards, genetic and dietary influences,
xenobiotics, viral causes, immune dysfunctions, and hormones as well as designs and strategies
of cancer control studies and the role of education, health organizations and professional
societies. The second section is devoted to clinical oncology. It presents much useful informa-
tion on risk assessment and prognosis, biological markers for detection and diagnosis, therapy-
induced changes, and, specifically, the diagnosis and management of tumors in various sites.

Acknowledgement is made to those who gave generously of their time and expertise to
make this volume possible: the members of the Program Committee for their help and advice
in the preparation of the scientific program, particularly Doctors J Stjernsward, K Stanley, JF
Holland, JH Holzner, and VEO Valli; the many contributing and presenting authors; and the
reviewers for their editorial collaboration including Doctors JG Bekesi, AL Frank, SA Geller,
P Hobbs, HL Ioachim, H Letton, AJ Mastromarino, CJ Mettlin, PM Newberne, J Schlom and
coworkers, and P Strax. Thanks are also extended to the devoted staff of ISPO including Ms.
S Kay and Ms. J Burgess; the publisher, Mr. Alan R Liss and his staff including Mr. C
Robertson and Ms. M Walsh; and many other participants too numerous to name.
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Cancer Detection and Prevention 9:1-7 (1986)

Prenatal and Childhood Exposure to Carcinogenic Factors

N.P. Napalkov, MD, Prof.

N.N. Petrov Research Institute of Oncology, Leningrad, U.S.S.R.

ABSTRACT Transplacental carcinogenic effects have been demonstrated for about 60
chemicals in eight animal species and even in the human. Many carcinogens are much more
active in the fetus than in the adult animal. The stage specificity of transplacental carcino-
genesis is characterized by the possibility of inducing tumors only at certain stages of
embryogenesis (at the end of organogenesis and during the whole period of histogenesis).
Risk of transplacental carcinogenesis is owing to the passage of carcinogens or their active
metabolites into embryonic tissue and the possibility of metabolic activation of substances
within the fetus. In this connection, four main pathways can be hypothesized for the
carcinogenic effect of a substance on the fetus. Organotropism with transplacental carcino-
genesis is determined by genetic predisposition, differentiation, and proliferative activity in
the target tissues. For indirect carcinogens the level of metabolizing enzymes is also
important. Teratogenesis and carcinogenesis can be either independent processes or patho-
genetically related to each other (eg, DES action). Experimental data can readily be applied
to the discussion of prophylaxis of prenatal tumors in the human.

Key words: transplacental carcinogenesis; stage specificity, passage, and metabolic activation of car-
cinogens in the fetus; organotropism; species and stain specificity; relationship between malformations
and tumors; prenatal prophylaxis

The phenomenon of prenatally induced, transplacental carcinogenesis was first described
by Larsen [1]. However, almost 20 years passed before an extensive exploration of this
problem began in the mid-1960s [2-6]. Since that time, the transplacental carcinogenic effects
of more than 60 substances and their different combinations have been demonstrated in animal
experiments. It was revealed that virtually all site-specific tumors that could be induced in
adult experimental animals were also observed following prenatal exposure to carcinogens.
The most frequent findings were tumors of the nervous system, kidney, and lungs.

The possibility of tumor induction by transplacental application of carcinogenic chemi-
cals has already been demonstrated in the following animal species: rat, mouse, hamster,
rabbit, pig, guinea pig, dog, and monkey. Similarly, at about the same time, convincing
epidemiologic evidence of the risk of transplacental carcinogenesis in the human was reported
by Herbst et al [7].

The vast majority of chemicals selected for experiments in prenatal exposure were
already known to be highly carcinogenic in adult animals of the same species. However,
multiple experiments showed that the ability of these substances to induce tumors by transpla-

Address reprint requests to N.P. Napalkov, N.N. Petrov Research Institute of Oncology, Pesochny-2,
Leningrad 188646, U.S.S.R.
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