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i. Premises

The Scenario

Cancer is the most serious health problem of our time for numerous reasons. In
industrialized coumtries, it is the cause of about 30% of overall mortality. It is the main cause of
death for the under-60 age group. It is the only major pathology that shows an increase in the
incidence of morality, It is largely due to environmental factors and represents the pathological
marker of an altered relationship between humans and models of socio-economic-industrial
development with consequent alterations in the natural environment and changes in lifestyle.
Furthermore, it mast be considered that, because of the long latency time of the neoplasias, the
present epidemiological situation reflects the risk burdes of many years ago; and, therefore, the
present heavier carcinogenic environmental potential will be reflected in a higher incidence of the
diseases within the next decades.

The present and prospective impact of cancer is clearly quantified in the data of the Cancer
Registry of the Province of Bologna (a typical area of as industrialized western country), which
show: (1) the percent of mortality due so cancer, referred © as mortality due to other causes, in the
entire province and in the chief town, in the years, 1986, 1987, and 1988 (see graphs 1 and 2); and
(2) the relative cumulative morality due to malignant tumors, cardiovascular diseases, and other
causes among males and females in 1987 (see Tables 1 and 2),

The scenario is aggravakd by the fact that the balance of the last 40 years’ investments i
clinical (mainly therapeutical) control of cancer has not met the expectancies. Based on
epidemiological data and trends (Bailar and Smith,1986), and on current clinical observations and
investigations, it must be concluded that the projects aimed at improving the past traditional
therapies have been largely a failure,

In this context the control of the environmental carcinogenic burden (i.c., primary
prevention) may be the more effective strategy of control.

The Relevance of the Carcinogenic Environmental Burden

Epidemiological data on geographical variations and historical trends of cancer, on cancer
among migrants, and the results of defined population groups (mainly occupational}, integrated
with experimental information, indicate that cancer must be considered mainly an environmental
disease. It has beer evaluated that about 90% of all malignant tumors are due to environmental
causes.

Since the beginning of the industrial era, and mainly afier World War 1, the environmental
carcinogenic agents and factors have been increasing in number and quantity. Many minerals,
synthetic (new) industrial products, fuels, goods, pellutants, and waste may be per se, or may be
contaminated with, agents that interact and modify animal (and therefore haman) cells, may be
potentially carcinogenic, and may entail additive and multiplicative pathological/carcinogenic
effects.

The effects of carcinogenic agents are to a large extent irreversible, cumulative, and
increase with the inctement of the dose, Moreover, recent data (published during the period elapsed
between the meeting and the editing of this report and which deserve further efforts of research)
seem to indicate that cellular modification, which are at the origin of cancer, may be transmitted
with germinal cells to the descendants. Gardner et al. (1990) have shown an increase of leukemias
in the children of fathers who had worked at nuclear power plants before the time of conception.
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Graph 1. Cancer Reglstry of Bologna and Province. Mortality due to malignant tumours and all other causes In 1986, 1987 and
1988, amongst males and ferales, In the Province of Bologna: %
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Graph 2. Cancer Reglistry of Bologna and Province. Mortality due to malignant tumours and all other causes In 1988, 1987 and
1988, amongst males and femnales, in the Municipality of Bologna: %
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Table 1. Cancer Registry of Bologna and Province. Cumulative mortality due to malignant tumours, cardloclrculatory diseases
and all other causes, at various ages, amongst males, in the Province of Bologna, in 1987: N., % (related to the total
cumulative mortality at the same ages)

AGE MORTALITY 1987 (N., %)
MALIGNANT TUMOURS CARDIOQCIRCULATORY- OTHER CAUSES ALL CAUSES
DISEASES
N % N. % N. % N. %

4 1 3.85 0 0.00 25 96.15 26 100.00
9 1 3.33 0 0.00 29 96.67 30 100.00
14 2 5.41 o 0.00 as 94.59 a7 100.00
19 3 4.69 3 4.69 58 90.62 64 100.00
24 3 2.97 5 4.95 93 92.08 101 100.00
29 6 4.11 7 4.79 133 91.10 146 1060.00
34 9 4.97 12 6.63 160 88.40 181 100.00
39 23 9.62 19 7.95 197 82.43 239 100.00
44 39 13.18 30 10.13 227 76.69 296 100.00
49 81 20.20 56 13.96 264 65.84 401 100.00
B4 183 27.42 107 19,18 298 53.40 558 100.00
59 304 34.82 208 23.83 361 41.35 873 100.00
64 566 39.41 393 27.37 477 33.22 1436 100.00
69 a15 40.59 598 29.78 585 29.63 2008 100.00
74 1138 40.79 900 32.26 752 26.95 2790 100.00
79 1451 38.29 1325 34.97 1013 26.74 3789 100.00
- 84 1655 36.23 1897 37.15 1216 26.62 4568 100.00
85+ (Total) 1768 33.66 2086 39.72 1308 26.62 5252 100.00




Table 2. Cancer Registry of Bologna and Province. Cumulative mortallty due to malignant tumours, cardiocireulatory diseases
and all other causes, at various ages, amongst females, in the Province of Bologna, in 1987 : N., % (related to the total
cumulative mortality at the same ages)

AGE MORTALITY 1987 (N.. 9%}
MALIGNANT TUMOURS CARDIOCIRCULATORY OTHER CAUSES ALL CAUSES
DISEASES
N. % N. % N, % N. %

4 3 14,29 0 0.00 18 85.71 2] 100.00

g 3 13.04 ] 0.00 20 88,09 23 100.00
14 a 10.71 0 0.00 25 89.29 28 100.00
19 5 14.71 0 0.00 29 85.29 3 100.00
24 6 14.29 1 2.38 35 83.33 42 100.00
29 g 15.26 1 1.69 49 83.05 59 100.00
34 19 23.17 1 1.22 62 73.61 82 100.00
39 33 29.73 4 3.60 74 66.67 111 100.00
44 57 3725 10 6.54 B6 56.21 153 100.00
49 92 42,40 16 7.37 109 50.23 217 100.00
54 140 46.05 31 10.20 133 43.75 304 100.00
59 240 50.85 56 11.86 176 37.29 472 100.00
64 388 5132 125 16.54 243 32.14 756 100.00
68 6548 49,68 234 21.22 az1 29.10 1103 100.00
74 7 44.18 444 27.38 462 28.46 1823 100.00
79 962 39.51 839 34.45 634 26.04 2435 100.00
84 1138 33.52 1424 41.94 833 24.54 3395 100.00
85+ (Total) 1313 26.99 2388 49.10 1163 23.91 4864 100.00
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Table 3. Potentialities and limits of epidemiological studies in Identifying and quantifying the carcinogenic risk

1. In contrast to studies in other biological systems, epidemiology directly evaluates the response (rislks of cancer) of populations
to various environmental exposures, However epidemiological studies have the limits which are hereln detatled.

2. The evidence of environmental carcinogenic hazards is usually demenstrated from groups of people with high, or Intermediate
level of exposure; at low exposure levels it may be difficult, since the associations between the studied risk and cancer s usually

less pronounced and may have alternative explanations.

3. For the quantification of an environmental carcinogenic hazard a large number of human subjects is needed, particularly when
the level of exposure is low.

4. When the envitonmental carcinogenic hazard involves complex exposure (to a variety of agents) it may be diflicult to implicate
specific carcinogenic agents.

5. The time of latency (period ¢lapsed between the start of exposure and onset of the disease) of cancer in humans is long (usually
20 years and more}): therefore the epidemiological studies allow only delayed identification of the carcinogenie risks.

€. For the evaluation of the type and of the level of the parclnogenic exposure, the Information often relies on the memory of the
single exposed subjects, or of thelr family members, and/or on the personal histories collected in the cltnical records. These
nources may provide data, which may result inadequats (0r inpreciss) for the identiflcation and quantification of the risk,

CONCLUSIONS: epldemiology directly evaluates the cancer risk in an exposed population. However it {3 a method of limited
power, often with limits of feastbility, which frequently provides Imprecise or borderline results, and which allows only delayed
information to be used for primary prevention.

Bailat )




Table 4. Potentialities and limits of short-term tests in identifying carcinogenic agents

1. Short-term tests are rapld and inexpensive (compared to other methodologies used to identify cancer risks).

2. Short-term tests may provide useful information on the mechan{sms of action of environmental carcinogens, particularly with
reference to thelr genotoxicity.

3. The level of correspondency between the genotoxicity (determined with the test on Salmonella and with other 3 complementary
short-term tests) and carcinogenicity (determined with leng-term bloassays on rats and mice), on the basis of studies
conducted by the US National Toxicology Program (NTP), 18 not satisfactory;

A} out of 70 agents shown to be carcinogen in more than one animal species and/or in more than one tissue {also In a single
species), only 703 gave positive results with the test on Salmonella;

B) out of 45 agents shown to be carcinogenic in a single specles and In a single tissue, only 399 gave positive results with
the test on Salmonella:

C) out of 83 agents not shown to be carctnogen, 30% were positive with the test on Salmonella;

D) the use of other short-term tests In vitro. to complement the one on Salmonella, did not contribute to notably improve the
accuracy of the results provided by the test on Salmonella alone (Ashby and Tennant, 1988).

4. The short-term tests are of limited value for quantifying the carcinogenic risks.

CONCLURIONS: to expand the use of short-term tests (n order to limit the use and/or to reduce the protocol of long-term

bloassays in rodents, would sharply limit the poasibility of identifying the carcinogenic agents and of quantifying thelr risk
levels.
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Table 5. Potentialities and limits of long-term carcinogenicity bloassays on experimental animals, usually rodents, and more
frequently rats and mice

1. Long-term carcinogenicity bioassays provide information which allows the prediction of the carcinogenic effocts on humans.

2. Practically, all the agents which have been shown to be carcinogenic In humans have also been demonstrated to be
carcinogenic In experimental animals.

3. For the majority of the environmental agents which have been demonstrated to be carcinogenic in experimental animals, at
present there s no epidemiclogical evidence of carcinogenicity in humans, for the following reason; there are no, or no
adequate, epidemiological investigations, However it must be stressed that at present there is no agent shown to be
carcinogenic in animals, which has been demonstrated non carcinogenic in humans, on the bas¢s of adequate epidemialogical
investigations.

4. When performed adequately. and more specifically when all the experimental conditions are idoneous, controlled and
measured, the long-term carcinogenicity bloassays may provide indications also on the degree of the risks (quantitative risk
assessment) and on the target organs,

5. Long-term carcinogenicity bloassays can provide information in 3-4 years, about 1/10 of the period required by an
epidemiological Investigation.

6. Long-term carcinogeniclty bioassays may consttule a valid tool to assess the syncarcinogenic effects of the most frequent
multiple exposures.

7. However in the present situation important limitations on the use of long-term carcinogenlic bioassays, are due to the fact that
the experiments too often are planned and conducted In non-appropriate way, and performed by scientists without a spectfle
knowledge on the biological bases and on the mechanisms of carcinogenesis,




Table 6. Environmental agents for which the experimental demonstration of carcinogenicity preceded the epidemiclogical

evidence

Agants

Target ergan in humans

Aflatoxdns (natural contaminants of food)
4-Aminoblphenyl (Industrial compound)

Bis(chloromethyllether {Industrial compound)
Vinyl chloride (industrial compound)

Diethylstilboestrol (drug and feed additive for edible
animals) and estrogens in general {drug)

Mustard gas (war gas)

Melphalan (antiblastic drug)

Liver
Bladder

Lung

Liver, brain, and {probably) lung, emolymphoreticular tissues,
gastro -intestinal tract

Breast, uterus (endometrium], vagina

Lung, pharynx, larynx

Bone marrow
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Table 7. Methodologleal and bfologjcal prerequisites to be considered for the planning of long-term carclnogenicity bloassays,

almed at providing more complete and predictive results on the effects on humans

2,
3.

. The animals exposed to carcinogenic agents are prone to develop mainty those tumours which arise also spontaneously, also

with a low incidence and at alater age. For long-term carcinogenicity bioassays one must use animals with a range of expected
tumours which are as similar as possible for type and Incidence to the ones observed in humans, The use of animals with
an excessively 1ow or high Incidencs of some tumours (particularly the most important ones of the human pathology) should

be avoided.
The experimental exposure should reproduce, as much as possible, the human situation.

The range of the tested doses should include the maximun tolerated dose (in order to fully evaluate the potential carcinogenic
effects of the agent under study), but also doses which are In the order of magnitude of the ones to which humans have been
and/or are historically exposed.

. The animals must be kept under control unti! spontaneous death, in order to allow, to the possible extent, the development

of all latent neoplastic potentialitics. To truncate an experiment when the most commonly used rodents {rats and mice) are
about 2 years of age. 1s equivalent to truncating an eptdemiological investigation at 60 years of age in humans (since 3 years
of age in rats and mice correapond to about 90 years in humans).

. The oncological pathology in animals must be interpreted, described, and classified with the same criteria and the same

terminology used in clinical pathology.




Table 8. Sampling statistical estimate of avallable data allowing risk assessment, for 7 selected untverse of chemi-
cal compounds (US National Academy of Sciences, 1984)

Compounds % distribution of the compounds following the degree of
knowledge allowing health risk assessment
Category N./category ++++{1) +++(1) ++(1} +(1) (1)
Pesticldes and Inert ingredients 3,350 10 24 2 26 38
of pesticide formuliationa
Cosmetic Ingredients 3.410 2 14 10 18 56
Drugs and exciplents used in 1.815 18 18 3 36 25
drug formulations
Food additives 8,627 5 14 1 4 46
Chemicals in commerce: 12,860 0 1 11 0 78
at least 500 tns/year
Chemicals in commerce: 13,911 0 12 12 4] 76
less than 500 tns/year
Chemicals in commerce: 21.752 0 10 8 0 82
production unknown or inaccessible
Total 85.725 239

{1) ++++ =complete heaith hazard assessment possible; +++ = partial health hazard assessment possible; ++ = minimal toxcity
information available; + = some toxicity information avatlable [but below minimal); - = no toxicity information
available
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Table 9. Results of the long-term carcinogenicity bioassays in rodents
performed by the US National Toxicology Program (NTP} (1990) on
295 agents (nearly all of Industrial origin)

Results Agents
N. %

1. Clear evidence of carcinogenicity at least 138 46.7
in 1 test system

2. Limited evidence of carcinogenicity at least 50 17.0
in 1 test system

3. No evidence of carcinogenicity in all 107 36.3
test systems

Total teat compounds 2958 100.0




Table 10. List of compounds which have been submitted to carcinogenicity bloassays at the Bentivoglio (BT) Laboratories, of

the Bologna Institute of Oncology

{ part 1)
Test compounds/mixtures/complex products Test Route of Power of the Results (3}
animals exposure {1} bioassays (2)
Category Type
PLASTIC MONOMERS Vinyl chloride :{at Inh, Ing. Sc, Ip, Tr 0 ++
ouse
Hamster
Acrylonitrile Rat Inh, Ing. Tx A-Q +++
Vinyl gcetate Rat Ing Q NC
Mouse
Vinylidene chloride Rat Inh, Ing Q ++
Mouse
Hamster
Vinylidene fluoride Rat Ing P (+)
Ethylene Rat Ing P )
Propylene Rat Inh @ -
Styrene Rat Inh, Ing, Sc, Ip Q (+)
Styrene-oxide Rat Inh A -+
p-Methylstyrene Rat Ing Q -
Mouse

I
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Table 10. List of compounds which have been submitted to carcinogenicity bioassays at the Bentivoglio (BT) Laboratories, of
the Bologna Institute of Oncology

(part 2)
Test compounds/mixtures/complex products Test Route of Power of the Results {3)
animals exposure (1) bioassays (2)
Category Type
CHLORINATED Methylene chloride Rat Inh, Ing A +
SOLVENTS Mouse
Carbon tetrachloride Rat Ing P {(+
Methylchloroform Rat Ing P +
Trichloroethylene Rat Inh, Ing Q +
Mouse
Tetrachlorcethylene Rat Ing P {+)
CHEMICAL Dichloroethane Rat Inh Q .
INTERMEDIATES Mouse
PHENYLS Biphenll - Rat Ing Q NC
iphenil-oxide '
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Table 10. List of compounds which have been submitted to carcinogeniclity bloassays at the Bentivoglio (BT) Laboratories, of

the Bologna Inastitute of Oncology

(part 3)
Test compounds/mixtures/complex products Teat Route of Power of the Resulta (3)
animals exposure (1) bioassays (2]
Category Type
ALDEHYDES Formaldehyde Rat ing Q ++
Acetaldehyde Rat Ing Q NC
TANNINS Varicus products Rat Sc P NC
(11 types)
PROPELLANTS Trichlorofluoro- Rat Inh Q -
methane (FC11} Mouse
Dichlorodifluore- Rat Inh Q -
methane (FC12) Mouse
Chlcrodiflucro- Rat inh Q -
methane (FC22) Mouse
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Table 10. List of compaunds which have been submitted to carcinogenicity bloassays at the Bentivoghio (BT) Laboratories, of
the Bologna Institute of Oncology

(part 4)
Test compounds/mixtures/complex products Test Route of Power of the Results (3}
animals exposure {1) bioassays (2)
Category Type
FUELS Light gascline Rat Ing A ++
Gasoline Rat Ing A ++
Kerosene Rat Ing A ++
Diesel ol Rat Ing A ++
AROMATIC Benzene Rat Inh, Ing Q ++
HYDROCARBONS Mouse
Toluene Rat Ing A ++
Xylenes Rat Ing A
Ethylbenzene Rat Ing A
1.2,4-Trimethyl- Rat Ing A +
benzene




Table 10. List of compounds which have been submitted to carcinogenicity bloassays at the Bentivoglio (BT) Laboratories, of

the Bologna Institute of Oncology

(part 5)
Test compounds/mixtures/complex products Test Route of Power of the Results (3)
animals exposure (1) bloassays (2)
Category Type
NON ARQOMATIC FUELS Trimethylpentane Rat Ing NC
COMPONENTS OR (T™MP)
ADDITIVES
Methyl-ter-butyl- Rat Ing NC
ether (MTBE
Ethyl-ter-butyl- Rat Ing NC
er (ETBE)
Methyl-alcohol Rat Ing NC
Ethyl-aleohol Rat Ing NC
COMBUSTION Automoblle exhausts Rat Se -
PRODUCTS (CP) {4 types) Mouse
CP of domestic Rat Sc +
heating with oil Mouse
CP of ofl energy plant Rat Sc -
Mouse
CP of carbon energy  Rat Sc -
plant (includmf Mouse
ashesl (3 types
Welding fumes Rat Sc -
{18 types)
Ashes from waste Rat Sc NC

Incinerator (4 types)

Y
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Table 10. List of compounds which have been submitted to carcinogenicity bloassays at the Bentivoglic (BT) Laboratories, of

the Bologna Institute of Oncology

(part 6}
Test compounds/mixtures/complex products Test Route of Power of the Resulta (3)
animals exposure (1) bloassays (2)
Category Type
PESTICIDES "Serinal” (4) Rat Ing (o) -
Mouse
"Gatben" (5) Rat Ing Q +)
Mouse
"Cidial" (6) Rat Ing Q -
Mouse
“Mancozeb” (7) Rat Ing Q NC
(4) N-(3.5-dlcP.lorophcnyl)-5-me l-s-ca.rbetmm-l-a-omm In-2-4-dione
(8) Methyl-2- [ N-phenylacetyl-N-{Z,8-dImethylphenyllamino] propanoate

(6} Phenthoate
{7) Ethylencbisdithiocarbamate



B Rt
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Table 10. List of compounds which have been submitted to carcinogenicity bioassays at the Bentivogiio (BT) Laboratortes, of

the Bologna Institute of Oncology

(part 7)
Test compounds/mixtures/complex products Test Route of Power of the Rasults (3)
exposure {1) bioassays (2)
Category Type
ANTIBLASTIC DRUGS Adriamycin Rat Sc A -+
Epirubicin Rat 8c A -
Idarubicin Rat Se A -+
Tamoxifen Rat Ing 8] NG
Hydroxyphenyl- Rat Ing P NC
retinamide
OTHER DRUGS Vitamin A Rat Ing Q NC
Vitamin C . Rat Ing Q NC
Vitamin E Rat Ing Q NC
SOFT DRINKS Different Rat Ing Q NC
(4 types)
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Table 10. List of compounds which have been submitted to carcinogentcity bioassays at the Bentivoglio (BT) Laboratories, of

the Bologna Institute of Oncology

{part B}
Test compounds/mixtures/complex products Test Route of Power of the Results (3)
animals exposure {1) bloassays (2)
Category Type
METALS Arsenic trioxdde Rat Ing, Sc A NC
Cadmium compounds Rat Sc A +++
Trivalent chromium Rat Sc A +
compounds (7 types)
Hexavalent chromium
compounds
Lead chromate Rat Sc A ++
Zinc¢ chromate Rat Sc A -+
Lead mol{bdatc. Rat Sc A +++
chromate and
sulphate
Iron oxide Rat Sc A +)
Magnesium oxide Rat S¢ A -
Titanium oxide Rat Se A -
Vanadium compounds Rat 8c A -
(3 types)
HALOGENS Sodium hypochlorite  Rat Ing Q NC




Table 10. List of compounds which have been submitted to carcinogenicity bioassays at the Bentivoglio (BT) Laboratories, of

the Bologna Institute of Oncology

(part 9}
Test compounds/mixtures/complex products Test Route of Power of the Results (3)
exposure (1) bioassays (2)
Category Type
FIBROUS AND NON Asbestos
FIBROUS PARTICLES Crocidolite Rat Ip, Ipl, 5S¢ A  aad
Chrysotile Rat Ip. 1pl, B¢ Q ++4 /part NC
(6 types) Mouse
Amosite Rat Ip A +
Anthophyllite Rat Ip A el
lndustnallmy modified Rat Ip. Ipl Q +«+/part NC
chrysotlle (4 types) Mouse
Asbestos cement Rat Ip. Ipl, 5S¢ A +
Wollastonite Rat Ip. Ipl, Sc A -
Rock-wool (4 types) Rat Ip. 1pl A +
Ceramic fibers Rat Ip, Ipl A  and
{Fiberfrax}
Polymeric fibers Rat Ip, Ipl, Se A -
(2 types)
Silica (2 types) Rat Ip, S¢ A NC
Alumina Rat ip, Ipl, Sc¢ A NC
Talc {pure) Rat Ip, S¢ A NC
Talec (Industrial) Rat Ip, Ipl, Sc A .
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Table 10." List of compounds which have been submitted to carcinogenicity bloassays at the Bentivoglio (BT) Laboratories, of

the Bologna Institute of Oncology
(part 10)
Test compounds/mixtures/complex products Test Route of Power of the Results (3)
anilmals exposure (1) bloassays {2)
Category Type
Kaolin Rat Ip, Sc A NC
Bentonlte Rat Ip, 1pl A NC
Eronite Rat Ip. Ipl. Sc Q e+
Mouse
Other natural Rat Ip, Ipl, Sc A NC
zeolites (12 types)
Industrial zeolites Rat Ip. Ipl, Sc¢, Itr A NC
(used In fuel,
petrolchemistry

and deter cngy
industries] (19 types})




Table 10. List of compounds which have been submitted to carcinogenicity bloassays at the Bentivoglio (BT) Laboratories, of

the Bologna Institute of Oncology

(part 11)
Test compounds/mixtures/complex products Test Route of Power of the Results (3)
animals exposure (1) bloassays (2)
Category Type
SOLID MATERIALS Vitalllum (disks) Rat Impl A +
Mouse
Carbon (disks) Rat Impl A ++
Plastic of various
s {disks}
?llc resins Rat Impl A +—+
(4 types)
Teflon Rat Impl A -+

{1} Iph= Inhalation; Igf = Ingestion; _$ic = subcutaneous injection; [p] = Intrapleural injection;
= Intraperitoneal injection; Impl = subcutaneous implantation; [tr = intratracheal Instillation;
= transplacental route

(2) P = pllot; A = adequate: Q = adequate and worth for quantitative risk assessment

(3) - = negative: (+) = borderline results; + = weak carcinogen; ++ = intermedlal potency carcinogen:
+++ x strong carcinogen (evaluation limited to the results in the tested experimental conditions);
NC = not yet completed (the biophase (8 ongoing or the histopathology is under way, or the elaboration
and analysia of the data are {n course)
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Table 11. Experiment on the carcinogeniclty of jonizing radiations {with particular regard to low doses) performed
at the Bentivoglio Laboratories (BT), of the Bologna Institute of Oncology (1)

Type Test animal Route of exposure Power of the bloassays Results
Gamma radiations Rat External ongolng
18] Rat Ip (metabolic) Q ongolng

(1) See the legends of Table 10



Table 12. Results of the long-term carcinogenicity bloassays of different types of

asbestos, by Intraperitoneal injection on Sprague-Dawley rats

Test material Dose Animal bearing
(mg) peritoneal xg;mmenoma (1)
Crocidolite (UICC) 25 97.5
Amosite (UICC) 25 90.0
Anthophyliite (UICC) 25 82.5
Chrysotile (Rhodesia, UICC) 25 82.5
Chrysotile (Canada, UICC) 25 80.0-75.0
Chrysotile {Caltfornia) 25 72.5
Water {controls) 0 -

(1) At the histological examination
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Table 13. Results of the long-term carcinogenicity bloassays of chrysotile, by in-
traperitoneal injection on Sprague-Dawley rats: dose-response study

Test material Dose Animal bearing

(mg) peritoneal mes;)ﬁt.hehomas (1)
Chrysotile {Canada, UICC) 25 80.0-75.0
Chrysotile (Canada, UICC) 10 70.0
Chrysotile (Canada. UICC) 5 70.0
Chrysotile (Canada, UICC) 1 -
Water (controls) 0 -

(1) At gross examination



Table 14. Results of the long-term carcinogenicity bloassays of chrysotile, by in-
traperitoneal injection on Swiss mice: dose-response study

Test material

Chrysotile (Canada, UICC)
Chrysotile (Canada, UICC)
Chrysotile (Canada, UICC)
Chrysotile (Canada, UICC)

Water (controls)

Dose Animal bearing
(mg) peritoneal mesotheliomas (1)
%
25 17.5
10 15.0
5 -
1 .
0 -

(1) At gross examination
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Table 15. Available results on the completed long-term carcinogenicity
bioassays in rodents performed by the Bentivoglio {(BT) Labo-
ratories, of the Bologna Institute of Oncology

Results Agents
N %

1. Strong carcinogens 23 21.10
2, Intermedtal potency carcinogens 27 24.77
3. Weak carcinogens 10 9.18
4. Borderline results 7 6.42
5. Negative results 42 38.53
6. Total compounds for which 109 100.00

results are avatlable




