
LETTERS 

Mutagens and Carcinogens 

Andrew Sivak (Letters, 23 July, p. 
272) makes three criticisms about muta- 

genicity testing as an indication of poten- 
tial carcinogenicity, and in particular 

about our test system of Salmonella bac- 
teria and liver enzymes (1, 2). We think 
he does not 'analyze any of the points 
clearly. 

I) Sivak says that when we discuss 
our test results, which show an excellent 
correlation with animal carcinogenicity 
data, it is not clear whether we mean 
a qualitative or a quantitative correla- 
tion. Our articles are very clear; the cor- 
relation we discuss is qualitative (90 per- 
cent of 175 carcinogens are mutagenic in 
the test) and not related to potency. In 
our discussion of our data (2) (which 
Sivak does not quote), we point out (2, p. 
951) some of the hazards of attempting to 
equate mutagenic potency with carcino- 
genic potency, and we discuss this sub- 

homogenate ject briefly. 
Sivak quotes some data for carcinogen- 

ic potency in an attempt to show that it 

does not correlate with mutagenic po- 
tency and states (without any qualifiers) seconds! that there is a "lack of correlation be- 
tween microbial mutagenicity and rodent 

For homogenization, disper- carcinogenicity results." His analysis is 

emulsification, nothing invalid for several reasons. (i) He gives a 
works quite like a Poly- table of raw data on subcutaneous in- 
tron. Utilizing the Willems jections of chemicals in mice but does 

/ High Frequency Principle", not say how to calculate the potency of a 
the Polytron combines ultra- carcinogen from such data. Calculating 

sonic energy with mechanical the potency of a carcinogen is com- 
shearing action to homogenize plicated even with the best of data, and 

virtually any type of tissue... data on subcutaneous injections (with 
small organs, soft bones, muscle; tumors at the injection site and uncer- 

cartilage, even an entire mouse. tainties as to the active dose) are in- 
Because of its unique shear- appropriate in any case. Such studies are 

ing effect, the Polytron outperforms not designed for that purpose (and are 
any blender, mixer or similar homogenizer, not particularly relevant to human expo- 

and requires only 30-60 seconds to do 
what other instruments do in 15 minutes or sure). (ti) Sivak also uses the Iball index 

more. This rapid action is an important advan- of carcinogenic potency for polycyclic 
tage when working with heat-sensitive hydrocarbons, which is primarily of his- 

biological materials. torical interest as an oversimplified view 
The Polytron system offers a wide ' of what is now known to be a much more 

selection of models, generators and speeds to complex phenomenon. The Iball index 
provide ideal conditions for homogenization as makes no provision for dose and does 
dictated by type of material, experimental not take into account the higher power 
conditions and desired end result. For an relationship of the number of tumors 
informative brochure, write: Polytron Division, with elapsed time (3). (iii) Sivak does not 
Brinkmann Instruments, Cantiague Road, discuss the range of values necessary for 
Westbury, N.Y. 11590. In Canada: 50 Galaxy a correlation. Carcinogenic potency (and 
Boulevard, Rexdale (Toronto), Ont. mutagenic potency) varies over about a 

millionfold range (from an extremely 
weak substance such as chloroform to an 

Drinknwnn extremely potent carcinogen such as af- 

latoxin B I). If, in addition to detecting 90 
Polgtron? inexpensive test, one could also obtain percent of carcinogens in a rapid and 
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able one to predict the approximate p0- esis (2, 6). This is a coherent theory that - - 

tency of a carcinogen with some degree is supported by a wide variety of evi- 
of probability, this would be extremely dence. Sivak does not add any new argu- - 

useful. One would like to be able to do ments against it. We would welcome the - 

this in drug development and in evalua- presentation of a more specific alterna- 
tion of the hazard of complex mixtures tive theory. 
(such as water effluents, air pollution BRUCE N. AMES 
samples, and so forth), in which animal JOYCE MCCANN - 

cancer tests are impractical. It is clear C. SAWYER 
that by using a simplified system such as a Department ofBiochemistry, 
rat liver homogenate and bacteria, one University of Cal Wornia, Berkeley 94720 
would not expect to be able to precisely 
predict carcinogenic potency in a rat (or a References 
human). If one could predict it with a I. B. N. Ames, J. McCann, B. Yamasaki, Mutat 

Res. 31, 347 (1975); J. McCann, E Cboi B high probability within ? an order of Yamasaki, B. N. Ames, Proc. Nati Acad Sci - - this would be extremely use- 2. U.S.A. 72, 5135 (1975). magnitude J. McCann and B. N. Ames, Proc Nati Acad 
ful, considering the range of carcinogen- - Sci. U.S.A. 73, 950 (1976). - 

P. N. Lee and J. A. ONeil, Br J Cancer 25, ic potency. We believe the test may well 759 (1970); R. Doll, J. R. Stat Soc 134, 133 0' be able to do this. Sivak chooses his (1971). 
4. K. Russell and M. Meselson, in Origins of Hu- carcinogenic potency examples from a man Cancer, J. 0. watson and H. Hiatt, Eds. 

not see any correlation that existed. 5. D. Anderson (Imperial Chemical Industries, much too narrow range where one could (Cold Spring Harbor Laboratory, Coid Spring Harbor, N.Y., in press). 

Russell and Meselson (4) at Harvard 6. London), personal communication. B. N. Ames, Science 191, 241 (1976). 
are actively pursuing the area of the de- VjOt 
gree of quantitative correlation between 
a chemical's carcinogenic potency in ani- 
mals and mutagenic potency in the Sal- 
monella test, and following their lead we Sergei Kovalev: A Colleague in 
are doing the same. There are some ani- Trouble 
mal carcinogenicity data from feeding 
experiments of appropriate quality for Scientists in the United States are of- 
calculating carcinogenic potency and al- ten unaware of real threats to their pro- 
so some data on humans that meet the fession-the pursuit of truth-except for 
requirements. incidentals, such as the exigencies of 

2) Sivak says that we selected our budgets or the snarls of red tape. For 
strains to detect carcinogens and there- some of our colleagues in the Soviet Membrane filters pose a special 
fore the fact that they detect carcinogens Union, merely raising what their political problem in LSC: When you're trying 
is self-fulfilling and not a true test." We bosses deem the wrong questions can to count tritiated DNA on an un- 
selected our strains primarily on the ruin their careers and threaten their very dissolved filter you run the risk of 
basis of maximizing the detection of lives. missing a substantial number of 
known mutagens (we did not think about We are reminded of this most forceful- counts due to absorption of beta 
carcinogenicity until much later), and ly by the fate of the biologist Sergei 
fewer than 10 percent of the 175 carcino- Adamovich Kovalev, as descnbed in an particles by the DNA molecule, the carrier protein, and the filter. For gens we actually tested in the validation urgent message from academician An- quantitative recovery, especially 
of the method were used in the devel- drei Sakharov. If Kovalev had taken a with tritiated material, homoge- 
opment of the strains. [In addition, the narrow view of his profession, he might neous samples are essential. 
test has been independently validated (90 still be doing research in cellular physi- 
percent correlation) in a blind study of ology at his alma mater, Moscow State Our LSC Applications Labo- 
120 chemicals (5).1 Very few chemicals in University. Instead, he is suffering from ratory has developed a procedure 
general are mutagens or carcinogens, serious, untreated illnesses at "correc- using AQUASOL? Universal LSC 
and the finding that more than 90 percent tive labor colony number 36" near Perm. Cocktail which guarantees sample 
of carcinogens tested have been detected Kovalev's "crimes," according to the homogeneity; the filter is dissolved 
as mutagens (and that almost every muta- laundry-list indictment on which he was assuring intimate contact between 
gen that has been given an adequate tried last December, consist of embar- the tritium and the scintillator. 
cancer test is a carcinogen) may actually rassing inquiries made on behalf of politi- Ask for LSC Applications Note 
mean something. The chemicals known cal dissidents in the Soviet Union. He #1: Counting Tritiated DNA iso- 
to be carcinogenic in humans represent has wanted to know, for example, why lated on Membrane Filters, by Dr. 
an unselected sample, and the test de- the cybernetician Leonid Plyushch was Yutaka Kobayashi. 
tects almost all of them as mutagens (2). punished for his political heresies by 30 

3) Sivak questions the "equivalency" months in a psychiatric prison at Dnepro- 
(we would not use that word) of mutation petrovsk amid violent criminals; why Al- 
in bacterial DNA with "the multistep, exander Solzhenitsyn was hounded from New England Nuclear 

549 Albany Street, Boston, Mass. 02118 multifactorial process of carcinogenesis his homeland; why thousands of political Customer Service6l7.482-9595 
in eukaryotic organisms." We have brief- and religious dissidents are being brutal- 
ly discussed the idea of DNA damage ized in camps and psychoprisons for at- NEN Canada Lid., Lachine, Cuebec; 

(somatic mutation) as the initiator of tempting to exercise the rights guaran- NEN Chemicals GmbH, Dreleichenhain, W. Germany. 
most chemical and radiation carcinogen- teed in the Soviet constitution. Circle No. 274 on Readers' Service Card 
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