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Sydney 2001 '..

Dear Mr. Graf,

Further to our telephone conversation I am sending you now a concise proposal for the
establishment of new approaches and guidelines in Australia for the evaluation of the toxic
effects of chemical compounds that may harm the environment,as well as human health.
I consider that the proposal by NICNAS to establish "...better regulations of chemicals in
Australia" and to "...seek active involvement (ofthe public) to develop better approaches in
its review program to ensure chemicals are safe to use in this country" is an important and
sagacious action for a regulatory authority to take.
Since NICNAS did seek my active involvement in this process, I shall suggest some
approaches in the evaluation of the toxicity of chemicals that would improve the present
methods that are used to protect the quality of human health and the ecology.
Since I have been intarested and involved in the evaluation of the toxicity of chemical
mixtures for some time, I consider it appropriate that I make a contribution to the review
program of NICNAS to ensure that human health and the environment are not ravaged by
the ever increasing presence of xenobiotic compounds.
I hope that my contribution will be of use to you and that NICNAS will accept my
suggestions, that I consider will provide better evaluations of the toxicities of the chemical
mixtures that are universally present in our environment.
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. John K. Pollak
Hon. Research Associate in Anatomy & Histology

P.S. To provide more information to NICNAS I am enclosing a booklet on "The Toxicity of
Chemical Mixtures (1993)", as well as several papers that deal with the application and use
of bio-assays.

P.P.S. Since I nave now retired, my attendance at the Departmentof Anatomy & Histology
at the University of Sydney is now irregular, hence any correspondence to me should be
directed to my home address:

Dr. John K Pollak
, ~ -, ,.,



THE EVALUATION OF THE TOXICITIES OF CHEMICAL MIXTURES.

The ever increasing quantity and variety of chemical products to which the public and the
environment is nowadays inevitably exposed, makes it obvious that for the evaluation of
health effects the classical approach that only considers the toxic effects of individual
chemicalsis quiteinappropriate.. Sinceitwell recognizedthatthe exposureto mixturesof
chemicals may produCeadditive, synergistic, antagonistic as well as potentiation effects it
is essential to consider the overall exposure to the chemical mixture and not to base the
controls & regulations of the exposure to such mixtures on the concentrationof a single
chemical toxin.
It was stated already 15 years ago that it is essential to evaluate the toxic effects of the
chemical mixture that may affect human health, rather than to base regulations on the
exposure to single chemicals, such as Acceptable Daily Intake (ADI), Minimal Risk Level
(MRL), or No Observable Adverse Effect Level (NOAEL).
The recognition that these regulations are not appropriate was made by Calabrese (1991).
"However a major wrinkle in our entire testing program is that each agent is tested
separately and judgements about their acceptability are made on that basis. Unfortunately
humans are not exposed as experimentalmice and rats were, to just one agent alone, but
to an entire array of chemical agents, in fact a sea of generally low levels of chemical
agents. The issue of human health, therefore, is not just the likelihood that a simple agent
will cause adverse health effects, but also how our testing and predictive systems deal with
the complex mixtures within the sea of environmental toxins."
In this context it is also relevant to refer to a recent investigation (reported in the news) that
stated that when the blood of 14 European Health Ministers from 13 European countries
was tested for the contamination with toxic chemicals, it was found that their blood
contained 55 of the 107 volatile organic chemicals (VOCs) for which their blood was
analysed. The highest number of the VOCs found in one minister was 43 and the lowest
was 33 of the 107 VOCs for which these analyses were carried out.
Similarly when blood samples from babies born in USA hospitals in August and September
2004 were analysed for 443 industrial and consumer product chemicals, it was found that
the babies averaged 200 contaminants in their blood. These assays therefore indicate that
that exposure to mixtures of toxins is inevitable nowadays.
The rationale of using bio-assays for the evaluation of chemical mixtures is based on the
fact that mixtures of chemicals may not only cause additive toxic effects, but also
synergistic as well as potentiation effects. Naturallyantagonistic effects may also occur.
To illustrate this point I want to briefly present the results of three investigations.
In one survey (Yang et aL, 1989) 25 inorganic and organic compoundswere identified as
components of the toxic chemical mix that contaminated the groundwater. This mixture
served as a 'stock' solution. A 10%solution of this 'stock' was providedas drinking water
for mice. After 3 months a significant impairmentof the immune responseof the mice was
demonstrated by measuring the suppression of bone-marrow stem-cell proliferation. In
addition it was also shown that if the mice were exposed to a 10% 'stock' solution for 2
weeks prior to the administration of a single low dose of carbon tetrachloride (0.075mUkg),
severe liver damage resulted. However if the mice were not exposed to the 'stock' solution




