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ABSTRACT: The Ramazzini Foundation research program was started over
thirty years ago. The features of this program are: (1) systematic and integrated project design; (2) consistency over time; (3) homogeneity of approach: key
members of the team remain unchanged; and (4) choice to work on new frontiers of scientific research. The program centers mainly on three projects:
Project 1: experimental carcinogenicity bioassays; Project 2: experimental
anticarcinogenesis assays to identify factors and active principles (compounds)
capable of opposing the onset of tumors while being suitable for preventive/
chemopreventive intervention; Project 3: epidemiological studies, both descriptive and analytical, on tumor incidence and mortality in persons professionally and environmentally exposed to industrial carcinogenic risks. The
project involving experimental carcinogenicity bioassays for the identification
of exogenous carcinogens (environmental and industrial above all) began in
1966. This project has included 398 experimental bioassays on 200 compounds/
agents using some 148,000 animals monitored until their spontaneous death.
Among the studies already concluded, 47 agents have shown “clear evidence”
of carcinogenicity. The results have demonstrated for the first time that (1) vinyl chloride can cause liver angiosarcoma as well as other tumors; (2) benzene
is carcinogenic in experimental animals for various tissues and organs; (3)
formaldehyde may produce lymphomas and leukemias; and (4) methyl-tertbutyl ether (MTBE), the most common oxygenated additive used in gasolines,
can cause lymphomas/leukemias. Many of the results achieved have led to the
introduction of norms and measures of primary prevention.
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INTRODUCTION
Cancer is one of the most important current health problems. One epidemiological datum is enough: in industrialized countries, cancer represents about 30% of all
deaths. The problem will get worse because the disease is expected to increase: cancer is related to the aging of the population, to environmental pollution, and to the
modified life styles which characterize our times, all of which will increase in coming years with the diffusion of the industrial model of development.
Cancer is an extremely complex disease, not easy to control, and one about which
there is insufficient knowledge. Clinical, psychological, and economic aspects of the
disease should all be taken into consideration: they cause heavy individual, familial,
and social costs.
To face the problem, it is necessary to increase our knowledge to provide solid scientific bases for the prevention and clinical control of cancer. Basic as well as preventive and clinical research should be developed. In this research, experimental studies
play a central role. Those who have known and followed the reality of oncological
research are aware that most progress in oncology derives from experimental studies.

THE RESEARCH PROGRAM OF THE RAMAZZINI FOUNDATION
The Ramazzini Foundation (RF), founded in 1992, is a nonprofit private institution with governmental recognition. The aims of the Foundation include: (1) descriptive and analytical epidemiology; (2) experimental identification of toxic and
carcinogenic risks; (3) experimental research on chemoprevention; (4) clinical monitoring of high-risk groups; and (5) terminal care of cancer patients.
The cancer research program of the Ramazzini Foundation was started 30 years
ago as part of the research activity conducted by the “F. Addarii” Institute of Oncology in the town of Bologna.
The features of the program are: (1) systematic and integrated program design;
(2) consistency over time; (3) homogeneity of approach, the key members of the
team remaining as far as possible unchanged; (4) the decision to work on new frontiers of cancer research.
The program focuses mainly on three projects:
• Project 1: long-term carcinogenicity bioassays for the identification of xenobiotic carcinogenic agents—in particular, those of industrial origin;
• Project 2: experimental bioassays of anticarcinogenesis for the identification
of factors, agents (also drugs) effective in contrasting the onset/progression of
tumors (chemoprevention);
• Project 3: descriptive and analytical epidemiological studies on cancer incidence and mortality in people from various geographic areas of Italy environmentally and/or occupationally exposed to carcinogenic risks.
Project of Long-Term Carcinogenicity Bioassays
This project was started in 1966 and has been conducted with a systematic and
integrated approach aimed at identifying exogenous carcinogens and quantifying
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their effects. This project is second only to that of the United States’ National Toxicology Program, and has studied a greater number of agents than in any other single
laboratory. Most agents have been selected on the basis the amount produced, their
diffusion in the environment, and the number of people potentially exposed. Very
few agents have been selected from those already proven to be carcinogenic in other
laboratories.
Most CRC/RF long-term carcinogenicity bioassays are planned and conducted
following a basic design protocol which is summarized as follows:
(1) Aim: to detect the chronic toxic and carcinogenic effects of chemical and
physical agents.
(2) Animals: Sprague-Dawley rats from the colony of the CRC/RF, now used
for more than 30 years. The basic tumor incidences of this strain are well
known, and the cancer susceptibility is not very different from the human
counterpart. Wistar rats and Swiss mice (and other strains), as well as
golden hamsters, are also used on some occasions.
(3) Experimental groups and group sizes: two or more (depending on the
importance of the agent for public health) experimental groups (comprehensive control groups) are employed in the various experiments; each
group contains 50–60 or more animals for each sex.
(4) Routes of exposure: typically those mimicking human exposure. The most
frequently used are: inhalation, injection, ingestion, and external exposure
(radiation).
(5) Concentration/dose/intensity of the agent studied: for each agent studied,
at least two, but generally three, dose levels are tested. The dose levels are
the maximum tolerated level, the order of magnitude to which humans may
be exposed, and one intermediate level. Data on maximum tolerated dose
levels, when not available from the scientific literature, are determined by
range-finding experiments.
(6) Starting of treatment: during embryonal life (12 days)/perinatal/6–8 weeks
old/exceptionally at other ages.
(7) Duration of treatment: 104 weeks/life-span/other lengths infrequently.
(8) Duration of experiment: until spontaneous death.
(9) Pathology: on dying, animals undergo systematic necropsy. Histopathology is routinely performed on the following organs and tissues: skin and
subcutaneous tissue, brain, pituitary gland, Zymbal glands, parotid glands,
submaxillary glands, Harderian glands, cranium (with oral and nasal cavities and external and internal ear ducts) (5 sections of head), tongue, thyroid and parathyroid, pharynx, larynx, thymus, and mediastinal lymph
nodes, trachea, lung and mainstem bronchi, heart, diaphragm, liver, spleen,
pancreas, kidneys, adrenal glands, esophagus, stomach (fore and glandular), intestine (four levels), urinary bladder, prostate, gonads, interscapular
fat pad, subcutaneous and mesenteric lymph nodes, and any other organs
or tissues with pathological lesions.
In some cases long-term carcinogenicity bioassays are planned and conducted
following a special design protocol. These experiments are called “megaexperiments” and are characterized as follows: (1) aims: to detect low/diffuse carcinogenic risks, defined as the exposure to single or multiple agents or mixtures that

SOFFRITTI et al.: RAMAZZINI FOUNDATION CANCER PROGRAM

29

TABLE 1. The Ramazzini Foundation Cancer Program
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ABLE 1. Continued

are expected to have a limited carcinogenic potential because of agent type (weak
carcinogen) and/or low dose/concentration/intensity, yet involving large population
groups and, in some cases, all of mankind; (2) specific prerequisites: they must reproduce as far as possible the various conditions of human exposure; they must include large groups of animals (at least 400 to 1,000) in order to express variations in
effects; the study must be protracted for the life-span of the animals; animals should
have as similar a basic tumorigram as possible to the human counterpart.
The results provided by “mega-experiments” serve to identify the risks and measure their levels; if negative, they do not necessarily mean absence of risk, but they
then serve to determine the existence of a safeguard limit.
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The number of compounds/agents and the long-term bioassays conducted per
agent, the type of animal used, the route of exposure, and the numbers of animals
used are described in TABLE 1.
In all, 398 long-term bioassays have been conducted on 200 compounds/agents
using a total of 148,164 animals monitored until spontaneous death. Among the
studies already concluded, the 47 agents showing “clear evidence” of carcinogenicity are detailed in TABLE 2.
The results obtained with this project have proved for the first time:
(1) the capacity of vinyl chloride to induce liver angiosarcomas, and other
types of tumor;
TABLE 2. The Ramazzini Foundation Cancer Program
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(2) the capacity of formaldehyde to cause lymphomas and leukemias;
(3) the carcinogenicity of benzene in experimental animals, producing various
types of tumors in different tissues and organs;
(4) the capacity of methyl alcohol and ethyl alcohol to induce various types of
tumor in different tissues and organs;
(5) the capacity of methyl tert-butyl ether (MTBE), the most utilized gasoline
oxygenated additive, to cause lymphomas and leukemias;
(6) the carcinogenicity of Mancozeb, tertiary-amyl-methyl ether (TAME) and
di-isopropyl ether (DIPE).
The results obtained have formed the basis of rules and regulations for primary
prevention.
One distinctive characteristic of the CRC/RF long-term carcinogenicity bioassays is to keep experimental animals under observation until spontaneous death. The
neoplastic response depends not only on the kind of agent, its physicochemical and
toxicologic properties, the mode of exposure, and the type of animal, but also to a
great extent, on the latency of the tumor, which varies and may be very long. Experimental findings agree that the latent neoplastic potential for causing a tumor increases with the length of the observation time or age. That is why we are convinced
that experimental carcinogenicity trials should continue until spontaneous animal

FIGURE 1. Cumulative prevalence of animals with malignant tumors of the skin and
hepatic angiosarcomas, histopathologically observed, by age at death, in male SpragueDawley rats treated with benzene (BT 15).
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death and not be cut short. Cutting short an experiment after two years may mask a
possible carcinogenic response.
The following cases afford good examples.
Benzene
At the CRC/RF, benzene by ingestion and inhalation was studied . In experiment
BT 902, benzene was administered by ingestion (stomach tube) in extra virgin olive
oil. Benzene was administered at doses of 500 or 0 mg/kg b.w. once daily 4 or 5 days
per week for 104 weeks to 40 male and 40 female Sprague-Dawley rats beginning at
age 7 weeks. Animals were observed until spontaneous death. The control group received olive oil alone. An increase was observed in total malignant tumors; Zymbal
gland, oral and nasal cavity, skin, forestomach carcinomas; and hepatic angiosarcomas. Skin carcinomas and hepatic angiosarcomas were observed after 112 weeks of
age (F IG . 1). 25
Xylenes
Xylenes (experiment BT 904) were administered by stomach tube at concentrations of 500 or 0 mg/kg b.w. using the protocol described above for benzene. The
control group received olive oil alone. An increase was observed in total malignant
tumors, mammary and oral cavity carcinomas, and hemolymphoreticular neoplasias.
The increase in total malignant tumors, oral cavity carcinomas, and hemolymphoreticular neoplasias was only observed after 112 weeks of age (F IG. 2).26 It should be

FIGURE 2. Cumulative prevalence of total malignant tumors, oral cavity carcinomas
and hemolymphoreticular neoplasias, histopathologically observed, by age at death, in male
Sprague-Dawley rats treated with xylenes (BT 904).
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FIGURE 3. Cumulative prevalence of thyroid gland malignant tumors, histopathologically observed, by age at death, in male and female Sprague-Dawley rats treated with Mancozeb (BT 5007).

noted that the experiment with xylene performed by the NTP sacrificed rats after 104
weeks of treatment; no carcinogenic effect was found.27
Mancozeb
Mancozeb (experiment BT 5007) was administered to Sprague-Dawley rats with
feed at concentrations of 1,000, 500, 100, 10, or 0 ppm supplied ad libitum for 104
weeks to 75 males and 75 females, 8 weeks old at start. All animals were observed
until spontaneous death. Control animals received standard feed. Among other
things, a strong increase in malignant tumors of the thyroid gland in males and females was observed after 112 weeks of age (F IG. 3). 12
Vinyl Acetate Monomer
Vinyl acetate monomer (experiment BT 51) was administered in drinking water
supplied ad libitum, at doses of 5,000, 1,000, and 0 ppm (v/v), to Sprague-Dawley
rats, 17-week-old (breeders) or 12-day embryos (offspring) at the start of the experiment. Treatment lasted 104 weeks after which time the animals were kept under
control conditions until spontaneous death. The increase in carcinomas of the oral
cavity, tongue, esophagus and forestomach (considered altogether), in male and female offspring, was only clearly observed after 112 weeks of age (F IG. 4).6
In an other experiment (BT 52), vinyl acetate monomer was administered in
drinking water, supplied ad libitum, at doses of 5,000, 1,000, and 0 ppm (v/v), to
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FIGURE 4. Cumulative prevalence of animals with tumors of the oral cavity, tongue,
esophagus and forestomach, histopathologically observed, by age at death, in male and female offspring Sprague-Dawley rats treated with vinyl acetate monomer (BT 51).

Swiss mice, 17-week-old (breeders) or 12-day embryos (offspring) at the start of the
experiment. The treatment lasted 78 weeks, the animals were kept under control conditions until spontaneous death. The increase in total malignant tumors in male and
female breeders and offspring was again clearly observed after 112 weeks of age
(FIGS. 5 and 6).5
Project of Experimental Anticarcinogenesis (Chemopreventive) Bioassays
By interventive prevention, we mean the use of factors and agents to contrast,
block or inhibit the onset of tumors of different types and sites. When these factors
or agents are chemicals, and in particular drugs, the interventive prevention is properly known as chemoprevention.
The project started in 1985. The aims of this project are: (1) to set up adequate
animal models and experimental protocols; (2) to conduct experimental studies on
compounds potentially eligible for chemoprevention; (3) to determine the minimal
effective drug dose, the effect of the drug administration schedule, the effect of the
interruption of drug administration, side effects (in particular carcinogenic), efficacy, and tolerability of the drug with or without other drugs.
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FIGURE 5. Cumulative prevalence of total malignant tumors per 100 animals, histopathologically observed, by age at death, in male and female breeder Swiss mice treated
with vinyl acetate monomer (BT 52).

Chemopreventive bioassays are planned and conducted following two types of
protocols:
• Protocol I: studies on limited groups of animals (90–150), at high risk (by virtue of age and other factors), with limited treatment and observation period
(35–40 weeks), so as to reproduce clinical trials.
• Protocol II: studies on larger groups of animals (200–400), starting at a young
age, with a varying duration of treatment (often life span), and with observation until spontaneous death, thus reproducing epidemiological studies on
populations.
All studies are performed on Sprague-Dawley rats and conducted according to
Good Laboratory Practices.
Twenty factors/compounds have been studied on Sprague-Dawley rats from the
colony of the CRC/RF, which represents a human-equivalent model for various different tumors, and in particular mammary cancer. The factors/compounds studied
are given in TABLE 3. Over 33,000 animals have been used for the study of these factors/compounds.
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FIGURE 6. Cumulative prevalence of total malignant tumors per 100 animals, histopathologically observed, by age at death, in male and female offspring of Swiss mice treated
with Vinyl acetate monomer (BT 52).

With these experiments the preventive effects of pregnancy, ovarectomy, leuprolide,28 tamoxifen, 29,30 faslodex, medroxyprogesterone acetate,31 and 4-hydroxyandrostenedione on mammary carcinogenesis have been shown.
In contrast, our experimental studies on Vitamin A (retinol palmitate and acetate)
have shown that this vitamin increases the incidence of mammary malignant tumors. 32
The results of this project not only indicate the chemopreventive effects of the
factors/compounds studied, but may provide important information on their side effects. Furthermore they may be useful, as in the case of tamoxifen, to determine the
lowest doses still effective for chemoprevention: this is an important datum in the
case of trials on women, to avoid unnecessary overtreatment.
Project of Descriptive and Analytical Epidemiology
This project encompasses: (1) registries of nominative mortality, with particular
regard to tumors, in the province of Bologna and other Italian geographic areas; and
(2) analytical epidemiology studies on the tumor incidence and mortality in people
professionally and environmentally exposed to carcinogens of environmental, industrial origin or both.
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TABLE 3. The Ramazzini Foundation Cancer Program

The aims of the registry of nominative mortality are: (1) to produce information
on the trends of tumor mortality and other causes of death; (2) to identify possible
areas of higher mortality due to tumors and trace the causes; (3) to establish a database available for prevention and clinical practice; and (4) to furnish data for
health programs.
All mortality data are acquired from photocopies of the original death certificate.
Data are ordered, completed, recodified, elaborated, and published according to a
controlled protocol, applied to the registries of all areas studied. The results of every
geographic area are published in a consistent manner.
Data dealing with the project design and state-of-the-art are presented in TABLE 4.
Mortality data for a 40-year period from Bologna, its province, and some other areas
will be available in the next few years.
The nominative mortality registries, with particular regard to tumors, are precise
instruments that define the current dimension of neoplastic disease and can be used
to forecast future trends and to evaluate the social burden of tumors and the efficacy
of current control strategies.
The studies on analytical epidemiology began in the early 1960s. The main areas
of interest are tumors of the urinary tract due to aromatic amines,33 hepatic angiosarcomas due to vinyl chloride,34 mesotheliomas due to asbestos used in the
railroads35 and sugar refineries,36 and to asbestos exposure in other circumstances.
Our data on pathologies related to exposure to asbestos are reported in TABLE 5.
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TABLE 4. The Ramazzini Foundation Cancer Program

Studies in these areas are ongoing. A mortality study has recently started on a cohort of over 1,400 workers in the vinyl chloride/polyvinyl chloride industries.
The results of these studies help to identify and quantify the risk of populations
exposed to carcinogenic risks and can be used for preventive strategies and to establish the occupational origin in cases of compensation for neoplasias. They are an important area of study.

CONCLUSION
All the projects herein reported have, for the past 35 years, borne the strong leadership of Professor Cesare Maltoni, Director of the Institute of Oncology “F. Addarii” (1964–1997) and thereafter Scientific Director of the Ramazzini Foundation
until his untimely death in January 2001. The commitment of his group of coworkers
continues.
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The project of primary experimental research into industrial carcinogenesis, anticarcinogenesis, and epidemiology performed by Ramazzini Foundation has been
conducted in highly standardized control conditions by a team largely unchanged
over time. For these reasons, it represents an unusual entity in oncological research,
in our country and the world. Projects such as these involve considerable cost.
The meaning of this cost was very clearly expressed by Cesare Maltoni at the end
of his presentation at the Conference on Vinyl Chloride in Bethesda in 1980, as reported in the proceedings published in the EHP.
The cost of our project of long-term carcinogenicity bioassays on vinyl chloride includes the cost of (1) the planning and setting-up of experimental apparatus, including
inhalation facilities, of a type uncommon in 1971, and the working out of a protocol
for long-term bioassays; (2) the study of nearly 7,000 animals up to the point of their
natural death; (3) ten years of work; (4) the routine examination of some 200,000 histological slides; (5) a financial commitment equivalent to more than $2,000,000 U.S.
at present prices; (6) the availability of the same team of scientists throughout the entire
10 years of the project, a prerequisite which may be difficult or even impossible to ensure in many countries at the present time; (7) the highly motivated commitment of
those scientists to a type of work which is long-lasting, onerous and often tedious; (8)
the effort involved in maintaining the consistency of the methodology, which has as its
reverse side the limits placed on the exercise of imagination (the most positive element
in scientific life); (9) the effort involved in establishing and preserving objectivity and
balance in the evaluation and interpretation of data; (10) and finally, the strength required to withstand the sense of loneliness arising from the lack of co-operation of
many of those bodies which should properly be concerned with the progress of science
in this field, not excluding part of the scientific community whose indifference sometimes degenerates into frank hostility.
The high costs probably represent the reason why, in the field of experimental and environmental carcinogenesis, words overlap facts, opinions overlap data, and meetings
and commissions reports submerge good laboratory work.

Twenty-two years after the paper appeared in EHP, our entire project, in number
of animals, investments and commitment, is about 20 times greater than the research
program on vinyl chloride; we can still only reconfirm those words. Indeed, we wish
to state, clearly, that:
(1) primary research in the field of oncology continues to be disregarded,
almost everywhere, including in Italy and the rest of Europe
(2) innovative research is understood and accepted with difficulty; and
(3) when primary and innovative research reveals that agents of fundamental
importance for technological development, and therefore of great economic and political interest, may be hazardous for health and, specifically,
may present a risk of cancer, obstacles will be put in its way, and the public
is unlikely to know or understand.
Two clear perceptions give us cause for optimism however: (1) history teaches us
that the search for truth, and the habit of bearing witness to it, in the end prevails;
and (2) culture and science induce in their disciples a sort of mithridatization: in the
words of our great poet Giacomo Leopardi, they come to learn an “aristocratic pleasure in displeasing,” in the defense of truth.
REFERENCES
1. MALTONI , C., G. L EFEMINE , A. CILIBERTI, et al. 1984. Experimental research on vinyl
chloride carcinogenesis. In Archives of Research on Industrial Carcinogenesis, Vol.
2. C. Maltoni & M.A. Mehlman, Eds. Princeton Scientific Publishing. Princeton, NJ.

44

ANNALS NEW YORK ACADEMY OF SCIENCES

2. MALTONI , C. 1974. Oncogenicity bioassays of vinyl chloride: plan, current results, and
perspectives. In Proceedings of the 2nd International Symposium of Medichem on
Chromosome Aberrations by Industrial Chemicals and Vinyl Chloride Toxicity.: 65–
79. Milano, Italy, October 28–29, 1974.
3. MALTONI , C., G. L EFEMINE , G. COTTI , et al. 1985. Experimental research on vinylidene
chloride carcinogenesis. In Archives of Research on Industrial Carcinogenesis, Vol.
3. C. Maltoni & M.A. Mehlman, Eds. Princeton Scientific Publishing. Princeton, NJ.
4. MALTONI , C., A. CILIBERTI, G. COTTI, et al. 1987. Experimental research on acrylonitrile carcinogenesis. In Archives of Research on Industrial Carcinogenesis, Vol. 6. C.
Maltoni & M.A. Mehlman, Eds. Princeton Scientific Publishing. Princeton, NJ.
5. MALTONI , C., A. C ILIBERTI , G. L EFEMINE , et al. 1997. Results of a long-term experimental study on the carcinogenicity of vinyl acetate monomer in mice. Ann. N.Y.
Acad. Sci. 837: 209–238.
6. MINARDI, F., F. BELPOGGI , M. S OFFRITTI, et al. 2002. Results of long-term carcinogenicity bioassay on vinyl acetate monomer in Sprague-Dawley rats. Ann. N.Y. Acad.
Sci. 982: this volume.
7. CONTI, B., C. MALTONI, G. PERINO , et al. 1988. Long-term carcinogenicity bioassays
on styrene administered by inhalation, ingestion and injection and styrene oxide
administered by ingestion, on Sprague-Dawley rats, and para-methylstyrene administered by ingestion in Sprague-Dawley rats and Swiss mice. Ann. N.Y. Acad. Sci.
534: 203–234.
8. MINARDI, F., L. CORTESI & C. MALTONI. 1991. Subcutaneous sarcomatogenicity bioassays in the identification of environmental carcinogens: some results. Acta Oncol.
12: 365–372.
9. MALTONI , C., G. LEFEMINE & G. C OTTI. 1986. Experimental research on trichloroethylene carcinogenesis. In Archives of Research on Industrial Carcinogenesis, Vol. 5. C.
Maltoni & M.A. Mehlman, Eds. Princeton Scientific Publishing. Princeton, NJ.
10. SOFFRITTI , M., C. MALTONI, F. M AFFEI & R. BIAGI. 1989. Formaldehyde: an experimental multipotential carcinogen. Toxicol. Ind. Health. 5: 699–730.
11. S OFFRITTI, M., F. BELPOGGI , L. LAMBERTINI , et al. 2002. Results of long-term experimental studies on the carcinogenicity of formaldehyde and acetaldehyde in rats. Ann.
N.Y. Acad. Sci. 982: this volume.
12. BELPOGGI , F., M. SOFFRITTI , L. B UA , et al. 2002. Results of long-term experimental
studies on the carcinogenicity on ethylene-bis-dithiocarbamate (Mancozeb) in rats.
Ann. N.Y. Acad. Sci. 982: this volume.
13. MALTONI , C. & C. S CARNATO . 1977. Le prime prove sperimentali dell’azione cancerogena del benzene. Gli Ospedali della Vita 4: 111–113.
14. MALTONI , C., A. CILIBERTI , G. C OTTI, et al. 1989. Benzene, an experimental multipotential carcinogen: results of the long-term bioassays performed at the Bologna Institute of Oncology. Environ. Health Perspect. 82: 109–124.
15. SOFFRITTI , M., F. B ELPOGGI, D. C EVOLANI , et al. 2002. Results of long-term experimental studies on the carcinogenicity of methyl alcohol and ethyl alcohol in rats. Ann.
N.Y. Acad. Sci. 982: this volume.
16. BELPOGGI , F., M. SOFFRITTI & C. M ALTONI . 1995. Methyl-tertiary-butyl ether
(MTBE)—a gasoline additive—causes testicular and lymphohaematopoietic cancers
in rats. Toxicol. Ind. Health. 11: 119–149.
17. BELPOGGI F., M. SOFFRITTI, F. M INARDI , et al. 2002. Results of long-term carcinogenicity bioassays on tert-amyl-methyl-ether (TAME) and di-isopropyl-ether (DIPE) in
rats. Ann. N.Y. Acad. Sci. 982: this volume.
18. MALTONI, C. & F. MINARDI. 1989. Recent results of carcinogenicity bioassays of fibres and
other particulate materials. In Non Occupational Exposure to Mineral Fibres. V. Bignon,
V. Peto & R. Saracci, Eds. 90: 46–53. IARC Scientific Publication. Lyon, France.
19. MINARDI, F. & C. MALTONI. 1988. Results of recent experimental research on the carcinogenicity of natural and modified asbestos. Ann. N.Y. Acad. Sci. 534: 754–761.
20. MINARDI, F. & C. MALTONI. 1998. Results of long-term carcinogenicity bioassays of
rockwool on Sprague-Dawley rats. Eur. J. Oncol. 3: 251–260.
21. MINARDI, F. & C. MALTONI. 1998. Results of long-term carcinogenicity bioassays of
ceramic fibres (“Fiberfrax”) on Sprague-Dawley rats. Eur. J. Oncol. 3: 241–249.

SOFFRITTI et al.: RAMAZZINI FOUNDATION CANCER PROGRAM

45

22. MINARDI, F., F. BELPOGGI , A. FRANCH , et al. 1990 La cancerogenesi da talco grezzo
contaminato con amianto: primi risultati dei saggi sperimentali dell’Istituto di Oncologia di Bologna. In Recenti Progressi nelle Conoscenze e nel Controllo dei Tumori.
E. Triggiani, G. Sammarco, G. Liguori, et al., Eds.: 279–293. Monduzzi Editore.
Bologna.
23. SOFFRITTI , M., F. BELPOGGI , F. M INARDI , et al. 1999. Mega-experiments to identify and
assess diffuse carcinogenic risks. Uncertainty in the risk assessment of environmental and occupational hazards. An International Workshop (24–26 September 1998)
Ann. N.Y. Acad. Sci. 895: 34–55.
24. SOFFRITTI , M., F. B ELPOGGI, F. MINARDI, et al. 1999. Mega-experiments on the carcinogenicity of γ-radiation on Sprague-Dawley rats at the Cancer Research Centre of the
European Ramazzini Foundation of Oncology and Enviromental Sciences: plan and
report of early results on mammary carcinogenesis. Eur. J. Oncol. 4: 509–522.
25. MALTONI , C., B. CONTI , G. COTTI & F. B ELPOGGI. 1985. Experimental studies on benzene carcinogenicity at the Bologna Institute of Oncology: current results and
ongoing research. Am. J. Ind. Med. 7: 415–446.
26. MALTONI , C., A. CILIBERTI , C. PINTO , et al. 1997. Results of long-term experimental
carcinogenicity studies on the effects of gasoline, correlated fuels, and major gasoline aromatics on rats. Ann. N.Y. Acad. Sci. 837: 15–52.
27. NATIONAL TOXICOLOGY P ROGRAM. 1986. Toxicology and carcinogenesis studies of
xylenes (mixed) (cas no. 1330-20-7) in F344/N rats and B6C3F1 mice (gavage studies). Technical Report Series No. 327.
28. SOFFRITTI, M., F. MINARDI & C. MALTONI. 1996. Risultati degli studi sperimentali sugli
effetti chemiopreventivi della vitamina A e di un LHRH agonista-antagonista (il leuprolide). In Recenti Progressi nel Controllo Farmacologico dei Tumori. G. Colucci, C. Maltoni & E. Maiello, Eds.: 39–42. Atti del XXII Congresso Nazionale di Oncologia —1°
Forum di Oncologia dei Paesi Mediterranei (Bari, 27–30 Novembre 1996).
29. MALTONI , C., F. MINARDI & C. PINTO. 1996. Gli effetti chemiopreventivi del Tamoxifene sul cancro mammario: risultati sperimentali. In Recenti Progressi nel Controllo
Farmacologico dei Tumori. G. Colucci, C. Maltoni & E. Maiello, Eds.: 31–37. Atti
del XXII Congresso Nazionale di Oncologia—1° Forum di Oncologia dei Paesi
Mediterranei (Bari, 27–30 Novembre 1996).
30. MALTONI , C., F. M INARDI , C. PINTO, et al. 1997. Results of three life-span experimental
carcinogenicity and anticarcinogenicity studies on tamoxifen in rats. Ann. N.Y.
Acad. Sci. 837: 469–512.
31. MINARDI, F., L. BUA, A. SANTI, et al. 1996. Experimental studies on the chemopreventive
effects of medroxyprogesterone acetate (MPA) on mammary cancer using a humanequivalent animal model. In The Scientific Bases of Cancer Chemoprevention. Proceedings of the International Forum.: 235–240. Bologna. 31 March–2 April 1996.
32. SOFFRITTI , M., A. M OBIGLIA , C. PINTO , et al. 1996. Results of experimental bioassays
on the chemopreventive effects of vitamin A and N-(4-hydroxyphenyl)-retinamide
(HPR) on mammary cancer. In The Scientific Bases of Cancer Chemoprevention.
Proceedings of the International Forum.: 241–248. Bologna. 31 March–2 April 1996.
33. MALTONI , C. 1974. Occupational carcinogenesis. In International Symposium, Cancer
Detection and Prevention. C. Maltoni, Y. Fassing, E.C. Hammond, et al., Eds.: 19–
26. Excerpta Medica. Amsterdam.
34. CILIBERTI, A., G. L EFEMINE , F. BELPOGGI , et al. 1994. Incidenza spontanea dei tumori
epatici (epatocarcinomi ed angiosarcomi) e dei loro precursori in ratti Sprague-Dawley tenuti sotto osservazione fino a morte naturale. In I Tumori Primitivi e Secondari
del Fegato. C. Natale, R. Laricchiuta, D. Perfetto, et al., Eds.: 1: 31–37. XIX Congresso Nazionale di Oncologia (Foggia, 26–28 Maggio 1994). Monduzzi Editore.
Bologna.
35. MALTONI , C., L. LAMBERTINI, D. CEVOLANI, et al. 2002. I mesoteliomi da amianto
usato nelle ferrovie: resoconto di 199 casi. Eur. J. Oncol. 7: 51–55.
36. MALTONI , C., C. P INTO , D. VALENTI , et al. 1998. Mesotheliomas following exposure to
asbestos used in sugar refineries: report of 17 Italian cases. In 25° Anniversario degli
Istituti di Chirurgia dell’Università di Chieti Diretti dal Professor Vanni Beltrami.
Chieti 1973–1998. Vecchio Faggio, Ed. Scritti degli allievi e degli amici.

