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Role of epidemiological studies in cancer 
risk assessment 
Riccardo Puntoni, Franc0 Merlo 
Istituto Nazionale per la Ricarca sul Cancro 
- Genova 
Cancer risk assessment can be defined as the 
estimation of the probability of developing 
cancer, given a defined situation of 
exposure. This approach is based both on 
experimental and epidemiological data. Its 
main limitation is the necessity of 
extrapolating cancer risk data estimated in 
experimental condition that are characterized 
by high levels of exposure to human 
populations. Epidemiological studies must be 
designed carefully to provide valid data for 
risk assessment: the exact quantification of 
human exposure is crucial. The use of 
biological markers of exposure (internal dose 
and target dose) must be encouraged. These 
markers (e.g. DNA adducts) can be measured 
both in animals and in human to improve the 
extrapolation of animal data to man and from 
high to low levels of exposure. 
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“Role of Pharm~c Studies in Cancer 
Risk Assessment.” (Curtis C. Travis, Ph.D., 
Health and Safety Research Division, Oak 
Ridge National Laboratory’, Oak Ridge, 
Tennessee 37831-6109.) While there is universal 
acknowledgement that quantitative risk 
assessment is far from precise, incorporation of 
mechanistic models of carcinogenesis has the 
potential. to vastly improve the process. The 
author will review the recent use of 
pharmacodynamic models in risk assessment and 
discuss their potential to reduce uncertainty. 
Topics discussed will be the role of cellular 
proliferation in carcinogenesis, the nature of 
progression and transformation, the existence of 
thresho!ds, partial lifetime exposures, and 
interspecies extrapolation. (*bO+d b M MU 
~~@,I=,,uII& anbmd DO. DEAO3Sd4O21400 for the U.S. 

PS a.2 

Rm3oFmMakmnl4-~~~INRI~ 
B. J.R.P. '.XWAL, Internatiaml &ncy for Rescerd on 
cancer,wal,Rance,andFatho4&VDept.,Ncul4dicalsdlaA, 
htr(nya,Jepen. 
RiskassesBlt(lenerelly~factomsuchashazardi&nti- 
ficatial, dose respcnseasw3mHl mwdrisk 
CtmracterizatiaL &llntalbiLXisf&~t inpraridirg 
infonletiar&evant to the twJ first facws. Ihe fiLMl.eways 
werelargdydewedtodelstldies&si@ledtofiIxlti&mid 
systenl9shldbeused,whatprotocolswerefoasihle,andthe 
spaltmmus~inci~inavailablestIainsofm&rlts. ti 
protocols presmtly adopted in ~-&ml stldk hve heel t.lmm@y 
diszlm@dbythe~(1986). TtEIARc, incolhbomtimwithm 
of~,~t~aslnallnetvPrkoflabaratosias~~inthe 
lapten teathg of chmlhls for cardlqwdty in mdmts. 
BEeauethelxmk?rofnawmppanrlsbeightroducedamnllly~ 
over-kutded the world Mmratozy capacity, aqrehmiive *-term 
stLdiescamotbeuYktakm foreachnawmmpard. overthepst 
sevedyeam,scmemdi~tembicmsqyshebemdekdopdasa 
further tool in idaltifyirg carchgdc risks (Ito et., 1x8). 
meof these, theliverbiaeqvsystem, inhiditisemyto 
detect pmmplastic foci, has pmved a veq useful mdel for 
detectiq risk of qlmhemicals (cabral et., 1991). SYne Cmples 
willbediscwd. 
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GENOTOXIC AN0 NON-GENOTOXIC FACTORS IN HAZARD EVALUATION. S. Psrodi, 

0. Malacarne and M. Taningher. Istituto Nazionale per la Ricerca sul 

Cancro-Geneva, Istituto di Oncologia Clinica e Sperinentale dell'uni- 

versit; di Geneva, CIRC-Genava-Italy. 

At the level of experimental oncology it was well known for many 

years that both genotoxic and non-genotaxic events CO~CUP in the 

carcinogenetic process. More recent studies in the applied field of 

hazard evaluation have confirmed the knowledge that had been obtained 

at the level of basic research. If ye examine the Data Base of 

L. Gold and collaborators for carcinogenic potencies (about 1050 che- 

micals, about 5d% positive for carcinogen;city), we can try to 

subdivide the positive carcinogens in genotoxic and non-genotoxlc 

compounds. For the analysis of genotoxicity ye have used the Data 

Base of F.E. W;rgler and collaborators. For the majority of chemical 

carcinogens (= 7L%) genotoxicity or lack of it cannot be established 

clearly (conflicting or insufficient results). Of the remaining 3% 

= 6L% can be defined as genotoxic and = 40% as non-genotoxic 

carcinogens. This explains in part uhy the capability of short- 

term genotaxicity tests of predicting overall carcinogenicity 

is moderate at best. The possibility of establishing tests for 

non-genotoxic activities is discussed. 


