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ABSTHACT

A method iz pressntad for the analysis of the risk of nealth effects
pauned by a combination of insulta. The approach iz entirely
phenomenalogical and has nd built-im restrictions. 4130, interactions
netween the effects of various boxicants are treated in a general
manner. ‘The anly restrictions arise from the finite zet of Tunctiors
relatlog exposure parameters and the rigk of health effects. As an
example, the incidences of oral and esophageal cancer 1n man are analyzed
as a funecion of alechol and tobacco conmsumption. The propertias of the
zalutions obbalned are dlscussged, bogether with conclusiond about Lhe
processed involved ip the eticlogy of these cancers.
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CNTRCDUCTLION

In the environment, no toxieant can act on an organism all by itself,
cthere 13 always a mixture of many agents actimg in combination. In order
to study the health effects of multiple lnsults, the investigation of
exposures to only one and Ttwe toxicancs provides che basie informatlon
needed for a theoretiocal approach. At present, experimencs invalving twe
toxicatts are being planned with inereasing Frequency both ip chemical and
in radiological toxicology, becausze the presence of other toxie agents can
enhance or diminish the effects of a toxicant and yield resultz which are
signifieantly different from those expected Ffor an additivity of damages.

Most of the data avallable lnvalve the exposure to a dose of elther
toxle agent alone, follewed by an exposure to the combiration of Lbhe
dazes. A slmple comparison then shows whether the effects are at, above
or below additivity (Reil, 19B4). However, a measurement at a single dose
combination does not allow a detalled study of the interactlon between the
effects of the two toxlcants. For such an analysis, more elaborake data
sets are needed. Ab present, sufficiently large sets are avallable only
from epidemiological studias (Tuyns et al., 1977; Walter, 1980; Whittemars
and McMillan, 1983} bub corresponding expeciments both 1n vitro and in
vivo are being plantied ny many experimenters,

In the absence of gufficient experimental data, a multitude of
tathematical forma can be constructed for the interaction of two
toxicants. It la, therefore, important to approach the analysls without
preccnealved notions as to the nature of cthe interactlon and to raly on a
phenomenclogical approach ta reach conclusions which are, as far as
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