
Finally, a debatable question must be 
raised based on the premise that there 

1 must be some avocations in a capitalistic 
In tne uuc LN VOU it , society that are not tied in to the profit V motive, and that scientific research, based 

on the socialistic principle of funding for 
to read this ad the public good, must be one of them. 

PHILIP SIEKLVITZ you could have loaded Rockefrller University, 
New York 10021 

20 samples onto your 
Cancer Risk Assessment 

ele ctrofo cu sing gel The controversy over the appropriate 

method for assessing cancer risks, as de- 
scribed in Science (News and Comment, 
25 May, p. 811), cannot be resolved sat- 
isfactorily without considering the di- 
verse causes that can lead to an apparent 

44 positive result in a bioassiy for carcino- 
genicity. Indeed, the very term "bioas- 
say" is unfortunate, in that it implies that 
chemicals which are 'active" share one 
particular characteristic that can be 
quantified and mechanically extrapolat- 
ed to yield an estimate of risk. Such in- 
terpretations, though possibly appealing 
to the decision-maker, lack credibility. If 
experiments were perceived as "investi- 
gations" of biological activities, rather 

That's how easy it is with LKB's Multiphor? unit. And duration than as "bioassays," studies would be 
of the runs is also short: the precisely engineered all-glass cooling designed differently and would yield in- 
stage means that you can apply higher power for faster runs- formation more meaningful to risk as- 
higher field strengths for sharper resolution. With the Multiphor sessment. The resulting estimates, based 
unit and LKB's power supply you can do up to 48 samples in less on recognition of the differing kinds of 
than two hours! effects chemicals can exert on the 

Besides being the system of choice for analytical and prepara- whole animal, would appear more be- 
tive electrofocusing, the Multiphor unit is excellent for elec- lievable than the rigid mathematical in- 
trophoresis as well. Simply add the required kit and you're ready terpretations currently proposed. 
to work with SDS-polyacrylamide gels, agarose gels even A helpful perspective on the issue is 
immunoelectrophoretic methods. afforded by considering certain analogies 

For safety the Multiphor unit is also unique. There is no metal to infectious disease. Bacteriologists dis- 
in the cooling stage to invite short circuits, the electrode design tinguish between pathogenic organisms 
makes it almost impossible to come into contact with high volt- and those incapable of causing illness. 

and the power supply has a safety interlock so you can con- They also recognize 'opportunistic" age, pathogens, those capable of infecting a 
nect it to your own equipment without additional risk, host only if the defense of the host has 

If you think that a system which offers so much in speed, repro- been weakened. Virulence depends upon 
ducibility, versatility and safety has to be costly, think again. The several factors, including the host spe- 
Multiphor system is one of the least expensive fiat bed instru- cies, and bacteriologists will pause be- 
ments available. Send for details today. (And be sure to ask for fore concluding that the risk to humans is 
pertinent LKB Application Notes, a free subscription to Acta the same as that observed -for another 
Ampholinae and information about forthcoming electrofocusing mammal. They certainly do not view all 
seminars and workshops.) pathogens as representing an equal 

health hazard and know that the progres- 
44 44 sion of an infection depends upon more 

factors than just the size of the in- 
oculum (exposure). Death associated 

LKB Instruments Inc. with infectious disease, just as death 
12221 Parklawn Drive Rockville, MD 20852 from cancer, frequently occurs under 

301: 881-2510 conditions (impaired defenses) which in- 
Circle No. 293 on Readers' Service Card dicate that such infection should be 

viewed as a symptom rather than the 
cause of an organism's failing. Nobody 
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proposes to cleanse our environment of tion tenuous at best (7). In any case, 
all potential pathogens; yet it is recognized prudence dictates that precautions 
that some must be scrupulously avoided, should be taken to minimize human ex- Prepared 

"Positive" results in a carcinogenicity posure to such chemicals. 
bioassay may arise for a variety of rea- We have also studied chemicals that 
sons. The chemical tested may be a p0- appeared to influence the tumor pattern 
tent carcinogen (true "pathogen"). lt normally observed in old animals. As- elect rofocu sing 
may be an "oppQrtunistic" carcinogen sessing the risk of such physiologically 

for detectable only because the defense of active agents requires a very different 
the host was weakened, for example, by approach from that for genotoxic chem- electrofocusing senility or stress induced by a drug over- icals. One example, a potentially valu- dose; or the test substance may have able drug, was labeled "carcinogenic" 
provided the opportunity for an environ- and barred from further development, al- 
mental or endogenous carcinogen to ex- though in a certain segment of the rele- 
press itself. Any treatment which signifi- vant patient population it would have 
cantly influences the physiology of the been the treatment of choice. This com- 
rodent can change the pattern of back- pound was inactive in a battery of muta- 
ground lesions in the senile animal. In- genicity tests. Numerous observations 
sofar as tumors are a part of the disease established that it affected the endocrine 
pattern observed in old rodents, a dif- balance of rodents. In a mouse experi- 
ference in tumor distribution between ment lasting 20.5 months, malignant 
medicated and control animals does not uterine tumors were found only in con- A 
necessarily have a mechanistic basis that trol animals, and mammary carcinoma 
calls for zero exposure of humans. only in medicated females. Numerically, 4  44 

The possibility that hormonal imbal- an untreated mouse had a threefold > .44 

ance can influence tumor formation is greater probability of dying with uterine 
well recognized (1). Stress alone can af- tumor than a medicated mouse did of 
fect the tumorigenic response in mice dying with a mammary carcinoma. The 
2), and it has been reported that the tu- mammary carcinomas were seized upon 
mor incidence was higher in mice housed to label the drug carcinogenic, although Ampholine? carrier ampholytes 
one per cage than in those housed five the incidence of all tumors, when results are prepared by electrofocusing a 
per cage 3). Some chemicals, particular- from both sexes were pooled, was 46 range of polyamino-polycarboxylic acids into nine narrow, specific pH 
ly at high doses (4), may support tumor percent in control mice and 36 percent in fractions. Is there any better way to 
formation in rodents throtigh stress-re- the highest dose level group. The appro- prepare materials used in a 
lated mechanisms. The term "stress" priate conclusion should have been that biochemical technique than by the 
may stand for several pheqornena includ- the drug at the high doses administered very technique itself? We know of 
ing the pharmacological activity of a altered the pattern of tumor distribution none. 
chemical or the depletion of sulihydryl by upsetting the hormonal homeostasis. Are you also aware that Am- 
groups needed for deactivating metabo- Such data can only be meaningfully as- pholine carrier ampholytes have 
lites. Statistical artifacts are another sessed in a manner very different from the sharpest and lowest MW range 
source of difficulty that can lead to re- that appropriate for mutagenic carcino- of any ampholytes on the market? 
sults incorrectly perceived as positive gens. Any application of one-hit or simi- And that only LKB's ampholytes 
(5). lar models is clearly inappropriate, while have been shown to be easily sepa- 

The results from carcinogenicity stud- considerations familiar to pharmacolo- rated from proteins with no ar- tifactual binding? For the highest 
ies in our laboratories with many chem- gists of dose-response and interspecies resolution, for the highest reliabil- 
icals clearly indicate that no one mode of differences most probably yield a realis- ity, you can put your trust in 
interpretation can serve adequately in tic and credible estimate of the human Ampholine ampholytes. 
every case. We have encountered chem- hazard. Contact LKB today for full in- 
icals that caused carcinoma at a time Other data support the thesis that formation on Ampholine solutions. 
when untreated animals were still in ro- a complete "biological" evaluation of Ask, too, about IEF workshops, 
bust health. Only relatively few animals carcinogenicity "bioassay" results is seminars and a free subscription to 
were needed to detect this effect. When needed. For example, we know of com- Acta Ampholinae, a bibliography 
tests for mutagenicity (6) are positive, it pounds that appear to suppress tumors. of over 2000 papers on IEF using 
is reasonable to conclude that such sub- A hypoglycemic agent showed such ef- Ampholine carrier ampholytes. 
stances are "true" carcinogens (patho- fects in mice and rats. Another agent, --__________ 
gens) in rats. Whether or not these chem- known to affect prostaglandin concentra- New: agarose for elect rofocusing! 
icals would haye th same effect in hu- tions, caused diminished occurrences of 
mans, or even in another roqent pecies, spontaneous pulmonary tumors in mice, 
can, of course, only be a matter of specu- without concomitant increase in other 
lation at this time. It is, however, pru- tumors. Such findings clearly indicate 44 

dent policy to assume that carcinogenic that, while statistical treatments are LKB Instruments Inc. 
potential which coincides with mutagen- valuable tools, they cannot be used in 12221 Parklawn Drive Rockville, MD 20852 

ic activity might also be expressed in hu- isolation from other facts in deciding 301: 881-2510 

mans, althpugh differences in metabo- whether or not a chemical should be con- Circle No44 292 on Readers Service Card 
lism and host susceptibility make the es- sidered a hazard. Pharmacological stud- 18A-303 

timation of potency' in the human situa- ies, tests for mutagenicity, and metabo- 
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lism experiments are essential in eluci- is, capable of doing harm to cells and organisms 10 nly under the most unusual circumstances. 
dating what causes tumors in the animal 7. The work of R. w. Hart and R. B. Setlow [Proc. Javetin model. The implications to public health Natl. Acad. Sci. 71, 2169 (1975)1 suggests a W V .. greater resistance of humans to carcinogens af- 

in h t  differ depending on whether one is deal- feeling DNA because of a greater capability for N AAAA ing that of the rodent cell. V IW ilIJ with a potent direct-acting carcino- DNA repair by the human cell as opposed to 

gen, or an opportunlstlc carcinogen Ca- 8. See the summary minutes of the Food and Drug 
mammals of Administration's Toxicology Advisory Coin- Eexqces severely impaired resistance, or an agent mammary carcinogenesis (12 to 13 May 1977) pable of doing harm only to mittee meeting on the role of prolactin in 

bring providing the opportunity for ubiquitous Metabolic Drug Advisory Committee meeting 
carcinogens to become effective. The on clofibrate-like drugs (15 to 16 February 

1979) (available from the Supervisor, Public 
photo graphs "bioassay" approach imposes a dogmat- Records and Documents, Food and Drug Ad- 

ic and narrow interpretation of tumor in- ministration, 8ockville, Md.). The FDA Drug Advisory Committee on Pulmonary-Al- 
cidences and discourages broader stud- lergy Drugs proposed (3 to 4 May 1977) the use 

O U t of ies needed to advance our knowledge of tumors in rodents, and did4 not distinguish be- f a class of drugs, some of which had caused 

what contributes to tumor formation. tween "tumorigenic" and "nonturnorigenic" 
the dark. Only full consideration of physiological compounds 

effects on a case by case basis can lead to 
credible risk assessment. An encourag- 
ing note is that Food and Drug Admin- Mercury in Sperm Whale Meat 
istration' s advisory committees have 
provided flexible responses to "bio- Japanese whaling interests have long 
assay" data, pointing the way to more resisted international whale copserva- 
balanced risk assessments (8). tion initiatives. A major argument used 

M. SCHACH VON WITTLNAU by the Japanese to support their plunder 
Safety Evaluation and Drug of great whale stocks has been that the 
Metabolism, Pfizer Central Research, meat is needed for human consumption 
Pfizer, Inc., Groton, Connecticut 06340 (even though whale meat supplies less 
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