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Dear Dr. Stapleton:

I enclose my request for renewal of my ERDA contract EY-76-03-0034,
P.A.156 formerly E(04-3)34 PA156. I am enclosing my 3 year progress report
and a justification for an increased level of funding for the new pericd
beginning October 1, 1977. My budget for the previous 12 month period
was about $102,000 (direct costs): this included a $40,000 supplement
that I had requested. I would like to increase this for the coming year
to $164,237 (direct costs), $211,141 (total costs). The increased level
of funding over that previously asked for is for work on the following
new or expanded projects:

1. To continue improving the Salmonella/microsome test.

We are currently detecting 90% of the carcinogens tested. With further
improvements in the test, we hope to be able to raise this figure to 95% or
more, although we do not expect to reach 100% as several carcinogens do not
act through a mutagenic mechanism. Personnel: Ms. Yamasaki and Ms. Haroun.
§ee Part 4 of our Research Proposal.

2. To establish an index of carcinogenic potency in animal cancer tests
and to calculate the potency of carcinogens.

3. To use the index of carcinogenic potency for establishing human risk
from carcinogens in the environment.

4. To investigate the relation of carcinogenic potency to mutagenic
potency in the Salmonella/microsome test.

5. To determine how much of organ specific cancer and sex specific
cancer in chemical carcinogenesis in animals can be explained by metabolic
activation. This is an offshoot of project 4.

Projects 2-5 are a new area for us. We believe carcinogenic potency is
the most important question in the area of estimating human hazard from
carcinogens and mutagens and in trying to set priorities among the many
carcinogenic chemicals and mixtures with which we are surrounded. This is
a sophisticated area and we discuss this project in detail in Part 1 of the
Research Proposal. The personnel involved are Dr. Charles Sawyer, Dr. N.K.
Hooper, and Mr. Alan Friedman. Dr. J. McCann and Dr. Arlene Blum will be
involved in aspects of human risk assessment.

. 6. To determine the best methods of examining mutagenicity in complex
mixtures, particularly in aqueous fluids.
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Hundreds of 1aborator1es are using our test system for ]ook1ng at comp]ex
mixtures, from shale 0il and coal fractions to possible mutagens in human feces .
that may be the cause of colon cancer in man. We plan to adapt our method for
looking at human urine to other aqueous fluids, such as water effluents (Dr.
Hooper). We are continuing to serve as a c]ear1nghouse for work in particular
areas (Mrs. Maron).

7. To detect unsuspected mutagens/carc1nogens in the env1ronment that
may be of major importance for human health. =

This work has expanded cons1derab]y Dr. Blum will continue our work on
the flame retardants in children's polyester sleepwear. We are becoming
interested in hair dyes once again, as positive cancer results are coming out .
on some of the ingredients we had identified as mutagens and I expect more
controversy. I have hired an undergraduate student to work intthis area
(Miss C. Gold). We are also monitoring severa] other env1ronmenta] chemicals.
See Research Proposal Part 5. .

8. To do theoretical work on DNA repair systems and other aspects of mutagenesis.

9. Advisina government and industry in the genera] area of env1ronmenta1
carcinogens.

This has expanded greatly in the last year as there is a tremendous interest
in environmental causes of cancer and genetic defects. 1T have built up a first
rate group of people who are quite knowledgeable in this area. "This is discussed
in Part 3 of our Research Proposal. Personnel: Drs. McCann, Blum, Hooper,
Sawyer, Ms. Haroun; secretarial help from Mrs. McAllan and Ms. Stark Dean.

10. Service to universities, government agenc1es and industry on the use of
our test system.

This service has expanded greatly in recent years due to the ever increasing
interest in our test system. Most of the major chemical and drug industries in the
world appear to be using the system (See Appendix A). We.feel it is important to
continue this. We discuss it in Part 2 of our Research Proposal. The personnel
involved are Mrs. Dorothy Maron and Mr. Dennis Ing, w1th secretar1a] help: from
‘Mrs. Susan McAllan and Ms. Gaylee Stark-Dean:

11. The Biochemistry Department has had a building grant from N I. H ‘that
paid for the personnel that operated the central building services such as the
media kitchen, the electron microscope, the carpentry and machine shops, and the
animal room. This grant has been phased out and the department is now recharging
me for my share of the personnel of the central services. As I use these services
heavily, particularly the media kitchen where we are the heaviest user, I have
. requested some money to pay for my share of these services, which were prev1ous]y
subsidized by the department grant.

C///XQurs truly,. '
Bruce N. Ames

Professor of Biochemistry

BNA/spbm
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(For the 3 years, 3 months:-July-1, 1974 to Sept 30, 1977, written May, 1977)
(Work dome since the last Yearly Progress Report & related materials are marked by an asterisk.) .

1. Main Research Accomp11shments wwth Special Reference to Originally Stated

- Objectives.

- The original proposal to the AEC on The Detect1on and Analysis of Mutagens .
listed two objectivés: 1) to develop a "set of strains that can be used by
- government agencies and other interested parties to screen pesticides, herbi-
cides, food additives, drugs, etc. as mutagens," and 2) "to use these strains
for investigating the mode of action of various mutagens and in particular
~ for finding mutagens that make specific changes in the DNA". We believe

we have been very successful in objective 1, partially successful in objective

2, and quite successful in a number of side projects that developed out of

our general interest in mutations and mutagens. A major advance was in showing that
a wide range of carcinogens are mutagens and can be detected with our system.

We have also contributed to the somatic mutation theory of cancer and jdentified

a number of important environmental carcinogens. _

*The potential hazard for humans of mutagens and carcinogens in the ~—
environment is very high, and it is important to screen large numbers of
compounds and mixtures of compounds to which humans are exposed. However, it
is impractical for both technical and monetary reasons to do mutagen screening
by using mammals. Carcinogenicity testing is also extremely expensive and
takes years for adequate tests. Microorganisms have been used extensively
in mutagenesis test1ng because they offer great technical advantages and because
of the fact that DNA is the genetic material in both bacteria and man.

Clearly many different types of test systems will have to be developed and
each will have particular advantages and disadvantages. The Salmonella/liver
system we have described is simple, inexpensive, and extremely sensitive, and,
with the addition of the urine test recently developed, we believe it w111
detect a h1gh percentage of the environmental chemicals that cause cancer and
mutations in man.

*The test is particularly usefu1 for the detection of imutagens/carcinogeéns
in complex mixtures (such as air pollution, cigarette smoke, water, food, and
urine). It is also useful in the development of drugs and industrial chem1cals
where Targe numbers of chemicals must be screened. Most of the major drug
and chemical companies in the world are now using the test system and are
starting to make economic decisions on the basis of it, e.g. DuPont has
recently decided (at considerable economic loss) not to use two freons in
spray cans (they are the available replacements for the freon that is damaging
‘the ozone layer) because they were mutagens 1n our test. L -

We have described our test system for mutagen and carc1nogen
detection 1in the papers from the 3 years of this contract (1-24). 1-
will give a summary of some of these results,omitting references to other
work which is credited in our original papers.
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_ Improvements of bacterial tester strains. Our earlier set of tester
strains (TAT535, 1537, 1538) were detecting a wide variety of. carc1nogens
(perhaps 75%), but a few important classes of carcinogens were A

not detected as mutagens. e have now (4). extended the utility of the

method by introducing two new bacterial strains which can detect with great
sensitivity many important carc1nogens which we did not detect before or
detected with less sensitivity. ~Among these carcinogens are aflatoxin By,

. sterigmatocystin, benzyl chloride, benzo(c)pyrene, 7,12-dimethylbenzanthracene,
1'-acetoxysafrole, and the nitrofuran food additive fury]furam1de (AF 2).

The new strains TAT00 and TA98 contain an R factor p]asm1d pKMI101, in our
standard tester strains TA1535 and TA1538. The R factor increases mutagenesis
with certain mutagens, but not others. We presented evidence that the mutagens
that become more effective work through an error-prone recombinational repair(4,24).
A method for detecting mutagens that cause deletions has been developed

(3).

*A new tester strain, TA94, that detects mitomycin C (an antibiotic .
carcinogen) and malondialdehyde (a product of 1ipid peroxidation and a possible
contributory cause of breast cancer) has been developed (19). This strain
contains the uvrB repair system which is necessary for a few DNA crosslinking-
type carcinogens to show mutagen1c1ty

Improvements of test system. In addition to the sensitive tester strains

which can detect mutagens,the test incorporates an aspect of mammalian metabolism

so that carcinogens can be converted to their active forms. A crude rat (or

human) liver homogenate (a 9000 x g cell supernatant or "S-9") is used which

contains active microsomes. We have investigated the nature of the cofactors

for activation and the optimum procedure for inducing the animals from which

the S-9 is prepared (7).  We prefer Aroclor 1254 (PCB's) as a good general inducer of
rat microsomal enzymes (7). We have also investigated several different v
tissues as a source of S-9 for the metabolic activation of various carcinogens

and prefer rat liver for general screening (7). We have also compared human

autopsy liver tissue with rat liver and find no qualitative differences in

the compounds we have'’ 1nvest1gated (5,7,18). General technical po1nts have

been d1$cussed in detail in a Methods paper (7).

*Analys1s of mutagenicity of urine and various aqueous fluids. Another
approach to the analysis of mammalian metabolites is to examine mutagenic
metabolites in urine.’ Our earlier work (reviewed in 11) showed that human-
urine, or urine from animals used in toxicology tests, could be assayed
. in the mutagenicity test. Drawbacks were the sensitivity of adding urine
directly to the petr1 plates (because of volume limitations) -or of solvent
extraction of the urine (because of technical difficulties). We have
now developed (20) a simple method for concentrating mutagens/carcinogens
about 200-fold from human or animal urine. The method utilizes a column of
the polystyrene XAD resin which has been shown to adsorb a-wide variety of
non-poizxr mutagens/carcinougens from urine. The column can then be easily
eluted with a few ml of acetone which is then taken to dryness The
method should have wide app11cab1l1ty for surveying human urine or
assaying urine of animals in toxicology tests, and for examining a wide
variety of aqueous fluids such as waste and drinking water, beverages, and
industrial and fuel plant effluents. We have used the method for show1ng that
cigarette smokers have mutagenic urine.
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*Assay of the mutagenicity of complex mixtures. We have shown the
mutagenicity of cigarette smoke condensate and most of the standard fractions
inté which it ‘has been separated(1). This bioassay is now being used by
the tobacco industry to identify the mutagens in the condensate. We have
also shown that car exhaust, air polluticn, soot and coal tar fumes (un-
published-results) are mutagenic. (These materials are known to have
polycyclic hydrocarbons and a wide variety of other chemicals.) One
-of the advantages of the Salmonella test is the ability to have a rapid
bioassay for complex mixtures. - ,

The utility of high pressure 1iquid chromatography in mutagenicity
testing has been shown by demonstrating that a variety of chemicals (many
of industrial importance) have mutagenic impurities (21). (We have been in-
formed recently by the Canadian group that did the cancer tests on saccharin -
~ that they have found a mutagenic impurity. in saccharin and we have confirmed
their result in a sample they sent us.) ' -

*Validation of the Salmonella/microsome test. We have published extensive
data on the validation of the test with over 300 chemicals (8,14,19) under
standard conditions. Ninety percent (157/175)of carcinogens tested for
mutagenicity were shown to be mutagens, and these 157 carcinogens cover
a wide variety of classes of chemicals known to be carcinogenic. Also,
almest all of the known or suspected human carcinogens were shown to be
mutagenic: i.e. 4-aminobiphenyl, chlornaphazine, g-naphthylamine, benzidine,
cigarette smoke condensates, bis-chloromethyl ether, aflatoxin By, vinyl
chloride, 4-nitrobiphenyl, and cyclophosphamide. We tested 108 "non-
carcinogens” (including 46 common biochemicals, none of which were
mutagens) and, despite the severe statistical limitations in defining
"non-carcinogenicity" in the tests using small numbers of animals, few :
(13%) of them showed any degree of mutagenicity. The test is highly selective
in discriminating between carcinogens and closely related "non-carcinogenic"
analogs (8,14,19?. Our test system has been validated independently with
similar results in a blind study by ICI (the largest chemical company
in. Europe) and by the National Cancer Research Institute in Tokyo.

Environmental mutagens. Several environmental mutagens have been
found that may represent serious public hazards. We have shown (5) that
89% (150/169) of commercial oxidative-type (hydrogen peroxide) Hair dye
formulations are mutagenic. Of the 18 components of these hair dyes, nine
showed various degrees of mutagenicity: 2,4-diaminoanisole, 4-nitro-o-
phenylenediamine, 2-nitro-p-phenylenediamine, 2,5-diaminoanisole, 2-amino- :
5-nitrophenol, m-phenylenediamine, o-phenylenediamine, 2-amino-4-nitrophenol, and
2,5-diaminotoluene. Three hair dye components (p-phenylenediamine, 2,5-
diaminotoluene, and 2,5-diaminoanisole) become strongly mutagenic after oxidation
by Hp02: the mutagenic product of p-phenylenediamine was identified as the known
trimer, Bandrowski's base. 2,4-Diaminotoluene, a hair dye component until
recently, was also shown to be mutagenic: this compound has been shown to be
a carcinogen in rats, and is used in large amounts in the polyurethane foam
industry. About 20,000,000 people (mostly women) dye their hair in the U.S.
- and the hazard could be considerable as there is evidence that hair dye and
similar chemicals can be efficiently absorbed through human skin. A number
of the hair dye ingredients are under test by N.C.I. and the prcliminary test |
results that I have seen suggest that a number of them are carcinogens as we
expected. The first of these, o-phenylenediamine has now been declared
a carcinogen by N.C.I.
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*Tris-(2,3- d1bromopropy1)phosphate the main flame retardant in children's
sleepwear has been shown to be a mutagen in our test system by Prival and
Rosenkranz and ourselves (18). We have discussed the implications for the
30 million children who have worn garments treated with Tris, the ease of
migration of chemicals through human skin and the alternatives to add-on
chemicals in preventing burns (18). The original findings on mutagenicity
were 1 1/2 years ago. Within the last fuow months the N.C.I. has obtained
the final results on a 2 year animal cancer test. Tris is a strong carcinogen
in both sexes of rats and mice. We have spent considerable time on a
letter (22) to ‘the Consumer Product Safety Commission discussing. the meaning
of these cancer results and requesting a ban on Tris. They have now banned
it. We have recently shown (M.D. Gold & B.N. Ames, unpublished) that a proposed
replacement for Tris in.children's sleepwear tris-(1,3-dichloroisopropyl) '
phosphate, and its presumptive metabolites 1,3-dichloroisopropanol and 1,3-
dichloroacetone are mutagenic, the latter being extraordinarily so.

*Ethidium bromide, a known DNA-intercalating agent that is widely used
in physical chemical studies with DNA has been shown to be mutagenic (19).

*A variety of anti-cancer drugs, many of them known carcinogens, have.
been shown to be mutagenic (23).

*Mutagenesis theory. Work from this laboratory has clarified some of the
.aspects of why the RTF (Resistance transfer factor) increases error prone
repair in the tester strains (24). This study also explored the relation
of the various DNA repa1r systems to mutagenesis.

Metabolism. We have examined several large-volume 1ndustr1a] chem1cals
and their possible metabolic products for mutagenic activity in the Salmonella
test, and have found that chloroacetaldehyde, a proposed metabolic product
in mammals of the human carcinogen vinyl chloride, is a potent mutagen for
strain TA100 (6). Chloroacetaldehyde is also a 1ikely metabolic product of
chloroethanol, a common industrial chemical. We pointed out that there is
evidence to suggest that 1,2-dichloroethane (ehtylene dichloride), an industrial
precursor of vinyl ch10r1de produced in excess of 8 billion 1bs/yr in the
U.S. and used as a lead-scavenging agent in gasoline, is metaboiized to
chloroethanol and chloroacetaldehyde. The mutagenicity of chloroacetaldehyde,
the structural similarity between dichloroethane and dibromoethane, a known
carcinogen, and the huge amounts of dichloroethane produced annually indicate
that there may be a human hazard from it. The National Cancer Institute has
finished its animal cencer test on dichloroethane and we expect that its
carcinogenicity will be announced shortly (we have done our own calculations
on the animal data).

*The relation of soma°1c mutation to cancer and of env1ronmenta1 carc1nogens/
mutagens to public health. UWe have discussed these subjects in several rev1ew
articles on our test system (2,10,12,13,14,16,17,19).

*Carcinogenic ‘potency and human risk assessment. We (C. Sawyer N.K.

Hooper, A. Friedman, unpub11shed) ‘have made good progress on 1) deve1op1ng
a scale for carcinegenic potency in animal feeding studies, 2) in calculating
potency in a wide var1ety of animal carcinogenicity tests from the literature
and from the chemicals in the N.C.I. bioassay program, and 3) in establishing a
thoroughness index for neaative -animal cancer tests.

Some aspects of human r1sk assessment in the area of carc1nogen1c1ty
have been discussed in a N.A.S. report on pesticides (9). S




2. Plans for continuation of present objectives and poss1b1e new objectives.
Our main objectives at the present time are discussed in the research

proposal and are: :

1) To 1mprove,the Salmonella/microsome test. We are currently detect1ng

90% of carcinogens.  We hope to be able to raise this figure to 95% or

more, though there are reasons for believing that we will never -reach 100%.

2) To establish an index of carc1nogen1c potency in animal cancer tests and

to calculate the potency of carc1nogens

~3) To use the index of carcinogenic potency for establishing human risk from

carcinogens in the environment.

4) To investigate the relation of carcinogenic potency to mutagen1c potency

in the Salmonella/microsome test.

5) To determine how much of organ specific cancer and sex. spec1f1c cancer

in chemical carcinogenesis can be exp]a1ned by metabolic activation.

6) To determine the best methods of examining mutagenicity in comp]ex

mixtures, particularly in aqueous fluids.

7) To detect unsuspected mutagens/carcwnogens in the env1ronment that may

be of major importance for human health.

‘8) To do theoretical work on DNA repair systems and other aspects of mutagenes1s.

9) To interact with industry and government agencies in the general area

of public policy on the detection of environmental carcinogens.

10) To help industry and government in the use of our test system.
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3. Graduate Students and Postdoctoral Trainees. (7/1/74 to‘9/30/77)

Larrvaier Graduaté student, Ph.D. December 1974 (part t1me on prOJect).
* Joyce McCann, Postdoctora] 1974~ 1975; Senior Postdoctoral, 1976- .
Arlene Blum, Senior Postdoctoral, 1¢76, 1977-. .
* N.Kim Hooper; Senior Postdoctoral, 1977-
Charles Sawyer, Postdoctora] 1977~
* Goran LOfroth, Visiting Professor from Sweden, 1976- 1977

* John Katzne]]enbogen, Visiting Professor from University of I]]1n01s, :
1977-1978. . :

*

*

Ckkkkkk

Niel Spingafh, undergraduate
Joan Kobori, undergraduate
David Streitwiéser, undérgraduate
Edmund Choi, undergraduate
Geofge Jen, undergraduate
*Debbie Gold, undergfaduate
*Dennis Enomoto, undergraduate
*Allan Fkiedman, undergraddaté

(These undergraduates did’ cons1derab1e work on the proaect as part of
an honors research project.)
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5. Present State of Knowledge in the F1e1d and S1gn1f1cance

It seems 1likely that the major part of human cancer and genet1c
defects arises from damage to DNA by environmental mutagens/carcinogens,
which may contribute in a significant way to aging and heart disease as
well. Already 5% or so of human births are believed to show some sort
of genetic abnormality. We are living in a sea of new (and old) chemicals
that have not been tested at all for their mutagenic potential. There are
mutagens (both natural and man-made) in our diet, in the 1arge number of:
industrial chemicals to which we are exposed, in hair dyes, in cigarettes,
in our drinking water, and in air pollutants.

‘ It seems clear that many more chemicals will be added to the list

of human carcinogens, as since the late 1950's we have been exposed to

a flood of chemicals that were not tested before use for carcinogenicity
or mutagenicity, from flame retardants in our children's pajamas to pesticides
accumulating in our body fat. In the past this problem has been largely
ignored and even very large volume chemicals, involving extensive human
exposure, have been produced for decades without adequate carcinogenicity
or mutagenicity tests, e.g. vinyl chloride (5 billion 1bs/yr, U.S.A.)

and ethylene dichloride {8 hillion 1bs/yr, U.S.A. ), and a host of
pesticides. A small fraction of these chemicals is now being tested in
animals, but for the vast bulk of them the only experimental animals still
are humans, and epideminlogical studies on humans are impractical in most
cases. As the 20 to 30 year lag time for chemical carcinogenesis -in

humans is almost over,a steep increase in human cancer may be the outcome
if too many of the thousands of new chemicals to which humans have been
exposed turn out to be nowerful mutagens and.carcinogens. It seems Tikely
that we will soon know how dearly we will have to pay in increased cancer
and birth defects for the modern world of industrial chemicals, pesticides,
food additives, and plastics.

We believe that this major area of public health can best be attacked
by prevention: identifying environmental mutagens/carc1nogens making a
rough estimate of human risk based on potency and amount of human exposure,
and minimizing human exposure to the more dangerous of these agents. We
must identify these agents, but existing animal bioassays (and ‘
human epidemiology) alone are inadequate because of expense, time, and the
difficulty of dealing.with the complex mixtures to which we are exposed.

It appears 1likely however, that the new methods and discoveries from
basic biology that have been developed over the last decade and that are
being developed at present will help in making future decisions more
rational, Over .the last 10 years (with ERDA support) we have developed and
validated a sensitive, inexpensive and rapid in vitro method for
1dent1fy1ng chemical mutagens and we have shown that almost all chemical
carcinogens are mutagens. A number of other in vitro tests such as
transformation and mutacenesis with animal cells, sister chromatid exchange and
unscheduled DNA synthesis in cells, -have been developed in other labs and. are in the
nrocess of validation. These tests, and the belated realization that we must
test chemicals before. they come on the market, and that we must evaluate
the biological conseguences of new. techno1og1es, should contribute to a more
rational risk - benefit analysis.
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6. 'Federal Support for My Research Program

USPHS grant Regu1at1on of Gene Function and Prote1n Synthes1s, GM- 19993

$79,393.00 for 1977 (direct costs).
This grant supports my -other project on the regu]at1on of bacter1a1

-genes
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- Research Proposal
1 October 1977 to 30 September 1978
Renewal of ERDA Contract E(04-3)-34 PA156

Our main plans for the coming year are:
1. Carcinogenic Potency, Mutagenic'Potency and Their Relation. .

We propose to 1nvest1gate the relation between mutagen1c potency in the
Salmonella test and carcinogenic potency in animals.  There are a number of
reasons why one should not expect a very close relationship, nevertheless there .
is a million fold range in both carcinogenic potency and mutagenic potency (aflatoxin
By is about a million times stronger as both a mutagen and a carcinogen than tri-
chloroethylene), and even a rough quantitative correlation would be extremely useful.
Preliminary work on this problem, by Meselson and Russel (25) and by ourselves,
indicates that there is & significant correlation, across a brpad range of
chemical classes. We believe the area of carcinogenic potency is extremely 1mportant
for human risk assessment, independently of its relation to mutagen1c potency.

To investigate this relationship, we need to define carcinogenic potency. At
present, there is no good index of potency: for example the Iball index (see 6) does
not even consider the dose. Recent work of Peto and Lee (7) and their forerunners
makes this an approachab]e problem. We plan to work, and have already made signifi-
cant progress, in several areas:

(a) definition of an acceptable index of carcinogenic potency analogous to the
present index of mutagenic potency,

(b) determination of carcinogenic potencies from bioassay results supplied by the
National Cancer Institute (NCI? as well as from exper1ments in the literature;

(c) human carcinogenicity: determination of the carcinogenic potency and mutagen1c1ty
of the relatively few substances for which good human data exist;

(d) determination of mutagenicity values for those compounds for which suitable-
carcinogenicity data exist but for which the mutagenicity is unknown;.and

(e) correlating the indices of carcinogenic and mutagenic potencies, with appropriate
statistics,

If the correlation is as s1gn1f1cant as is indicated by pre11m1nary results, we -
then aim to:

(f) develop rules for using results of mutagenicity assays for estimation of carcinogenic -
hazards of néew compounds and complex mixtures. We are surrounded by mutagenic complex
mixtures (car exhaust, industrial effluents, etc) where even a rough idea of carcino-
genic potency would be useful.

These points are expanded on below:

(a) An index of carcinogenic potency has been proposed by Meselson and Russell (25),
and we have only slightly modified it. This index, the TD5g, is the daily dose required
to decrease the probability of a treated animal being cancer free at the end of a
standard Tifetime (two years in rats or mice) to one-half that of an untreated animal.
This definition is adopted in preference to others because the dose thus required is
not much different from the dose actually given in a meaningful bioassay, making the
choice of dose-response functions (Mantel-Bryan or linear [26]) insignificant. The TD50
.is calculated when possible using the regression parameters of Peto and Lee (27) which
in turn are computed directly from the experimental results. Other methods of treating

carcinogenic Potenc (see 28) seem less satisfactory for a variety of reasons. We pro-
posSe TOo D50 is~anm acteptable jndex by discussion with other experts in the

field such as R. Peto, M. Meselson, E. Scott and A. Whittemore, by testing with actual data
on carcinogenic potency and by comparing it with alternative 1nd1ces such as life- shorten1ng
dose.
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(b) Determination of carcinogenic potency has been done on 14 compounds by Meselson-
and Russell (25) and pTotted against our published results on mutagenicity. We have
done 24 -carcinogens and plotted the results against our values on mutagenicity (Fig.

1). Meselson and Russell follow Peto and Lee (27) in assuming that the cancer incidence
rate follows a Weibull distribution. We also prefer this to a log normal (Mantel-Bryan),
but in any case it would not change the results very much (26). We have extended
Meselson and Russell's analysis by applying the techniques of Pike (29), Cox (30),

and Peto and Lee (27) for determination of the regression parameters defined by Peto

and Lee (26), and have used this to calculate TD5g. Meselson and Russell have set

the criteria for an acceptable cancer bioassay suitable for calculation. These

include route of administration (feeding studies are acceptable but not skin painting

or sub-cutaneous) and specify dosing schedule (approaching continuous), length of
experiment, number of tumor bearing animals, etc. We agree with their criteria.

We propose to gather animal cancer data suitable for calculating carcinogenic
potency from two sources. We have made an arrangement with N.C.I. to obtain their
computer tapes of the bioassays in progress as they are released and we propose to
write programs for a direct potency analysis of the several hundred tests that will
be released in the next year. We are also scanning the literature in a systematic way
for animal bioassays that meet our criteria for calculations and we propose to write the
authors of most recent published papers that appear suitable, but which have insufficient
information for doing our calculations. We plan to augment our current computer
programs for analyzing this data. We propose to calculate confidence 1limits on the
points plotted in Fig. 1.

- We propose to extend the TD50 concept to negative cancer data. It would be useful
to express a negative cancer test by its "thoroughness", that is, what is the least
potent carcinogen that could have been detected in the test. We propose to
write computer programs to express confidence limits on TD5g based on the data.

We propose to explore whether the TDg5g concept can be extended to other routes
of administration and shorter exposure times.

(c) Human cancer data,where a cause and a dose are known, is quite rare.

Whittemore (31) has done a thorough job on cigarette smoking and human lung cancer. _
She shows that the Weibull distribution fits the results as well as log normal. We have
determined the mutagenicity of cigarette smoke condensate with rat liver (1). We have
also done a preliminary calculation on the epidemiological results on aflatoxin and

human cancer (32) and on data on coal tar fume exposure and lung cancer among roofers
(33) and plotted these against our mutagenicity data. We propose to follow up our
preliminary results with the mutagenicity of coal tar fumes and cigarette smoke condensate
and to repeat the results with human autopsy liver which we have obtained. (Our past
experience with rat liver and human liver shows no great differences for most chemicals.)
We also plan to collect another sample of coal tar fumes and reassay the mutagenicity.
There are some other possible candidates (9) and we plan to explore these and others.

(d) Mutagenic potency has been determined for a large: variety of chemicals (most results
from this laboratory[8,14]). We have determined potency for complex mixtures such as
cigarette smoke condensates (1), coal tar fumes (Sawyer and Ames, unpublished), and
air pollution samples. '

We would determine mutagenicity by our standard methods (1) for any chemicals
for which we can calculate a carcinogenic potency.- We also propose to find cases in
the literature where the carcinogenic potency differs between species (mostly rats'vs.
mice) or between sexes, and determine how much of this can be explained by differential
activity of rat liver vs. mouse liver, or of male vs. female liver in a mutagenicity
test: we would then test the chemical using human autopsy liver.

(e) Correlation. After plotting new points, and calculating confidence limits on points
for Fig. 1, we propose to determine whether a linear relationship is sufficient to de--
scribe the correlation. If not we will explore other models. We propose to do a re-
gression analysis on the data.




Research Proposal ERDA Contract E(04-3)-34 PA156 I

(f) Human risk estimation. The use of carc1nogen1c ‘potency ca]cu]at1ons for est1mat1ng
the hazard of chemicals to humans is in its 1nfancy and the field needs a reliable index of
carcinogenic potency. Companies and government agenc1es are starting to make dec1s1ons
based on the qualitative results of mutagenicity in Salmonella. No work has been done
on- quant1tat1ve results with Salmonella, though we have now pred1cted successfully the
carcinogenic potency of tris-(dibromopropyl)phosphate, the main flame retardant added
to 30 million children's pajamas in the U.S.. (18) (N.C.I. cancer bioassay results:

TD50 calculated in this laboratory [22]). We-propose to investigate the utility of

the TDsg concept of carc1nogen1c’potency for human risk estimation as it relates to
government decisions on carcinogenic chemicals in the environment. We also hope to see
what classes of chemicals show a correlation between mutagenic potency and carcinogenic
potency and to improve the Salmonella test for those classes not showing a good
correlation, if possible. For examp]e, nitrofurans are too mutagenic relative to their
carcinogenicity and we know this is due to the nitroreductases of the -bacteria which.
"activate these chemicals. It is possible to eliminate these enzymes: from the bacteria

and to substitute liver activation instead. Certain nitroso carcinogens are too weak

as mutagens and we are investigating why the test is deficient in this. Eventually,

we hope the investigation of the relation between carcinogenic potency and mutagenic

. potency might make it possible to get a rough estimate of human risk from complex
mixtures of carcinogens that we face in our environment and for which animal cancer

tests are impractical. If the correlation between the two potencies is good enough it
also should be useful for risk estimations during the two or more years that the animal
test is underway. Unfortunately mutagenicity information was not taken seriously in the two
cases where the results on bacterial mutagenicity preceded those on animal carcinogenicity
_ by a year or more for chemicals with widespread human exposure: the Japanese food .
additive, furylfuramide (see 19) and the flame retardant, Tris (18,22).
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2. Service to universities, govérnment agencies, and ﬁndustry in'mailing out
. our tester strains and helping them to set up the test system.

There has been an ever increasing interest in the test system by both
industry and research scientists. This is due, in part, to our validation of the
test system (8,14,19) showing that 90% of carcinogens are mutagens, and that
few "non- carc1nogens“ are mutagens This validation has been confirmed by
an independent blind-study using all the promising in vitro test systems by
ICI (the largest chemical company in Europe [34]). Tt has also been confirmed
in a large study by the group of Dr. Sugimura, the Director of the National
Cancer Institute of Japan (35) and it is being required by the Japanese
for all pesticides. Many large companies such as Merck are testing all their
new chemicals with the system. Due to the volume of mail requesting strains and
information on setting up the test system, I have had to hire an additional techn1c1an,
Dorothy Maron, and a student, Dennis Ing, whose main function is to handle
the letters and phone calls from industry and research labs, and to mail _
out the strains. We receive about 20 letters a week requesting strains and/or
information and many phone calls each day.

In addition,Mrs. Maron has been coordinating the information on specific
uses of the test. For example many people have requested the strains for the
purpose of examining waste water, or shale oil effluents, or coal burning
effluents and wastes. We try and keep these people aware of the other groups
using the test for each of these specific purposes so that they can contact
each other. I enclose a few sample letters.

We propose to continue to do this.
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3. Aid to government ‘and 1ndustry in the genera] area of env1ronmenta] mutagens -
and carcinogens.

: We have been advising Congressional Committees, E.P.A., N.C,I., E.R.D.A.,
Consumer Product Safety Commission, N.I.0.S.H., N.I.E.H.S., F.D.A., the State
of -California, the World Health 0rgan1zat1on and various foreign governmenta]
agencied that have requested aid, about problems on the detection, human risk
assessment, and regulatory dec1s1ons in the general area of mutagens and
carcinogens. I am on the National Cancer Advisory Board and was on the Search’
Committee for a new N.C.I. director. Dr. McCann, of my laboratory, is on the"
F.D.A. Toxicology Advisory Board, and is currently on the Saccharin Commission
set up by Congress. Both of us have testified before Congressional Committees
and have been involved in several World Health Organization Committees.

We have also recéived numerous requests from industry for advice which we
give without charge, (I do not do paid consulting for industry because of my
government advising). For example, DuPont, ICI and Allied recently had
to make a decision as to possible rep]acements (for use in spray cans) of the
Freon that is harming the o0zone layer and is being phased out. The two freons
that were possible replacements were both very weakly mutagenic in our test
system and the companies decided, as a consequence, not to go- ahead with them
for spray can use, at con51derab1e economic loss; they will be without a
substitute for several years. Dr. McCann and I spent several days going over
the data and discussing the results with them. Dr. Blum,Miss Gold and I
have also had numerous discussions with many industries in connection with the
whole flame retardant (in sleepwear) controversy.. All three of us are in very
close contact with the Consumer. Product Safety Commission on this matter.

Dr. Hooper has been involved with theé EPA on pesticide risk assessment and
on setting priorities for the new toxic substances law. He has also interacted
with the Consumer Product Safety Commission on flame retardants and with the
State of California Water Board.

I propose to continue spending some part of my time in this pub11c
~ service activity. Drs. McCann, Blum and Hooper, senior researchers in my

laboratory, will spend- part of “their time in this type of interaction
with government.
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4. Test improvements.

About 10% -of organic carcinogens are not detected as mutagens in our test.
We propose to investigate the chemicals that do not work to.try and understand
why. Among the groups of chemicals are some hydrazines, some chlorinated chemicals,
such as chloroform and carbon tetrachloride, and some methylated amino chemicals
such as hexamethylphosphoramide. We are trying several approaches:

1) Salmonella-somes. We are in the process of fusing the membranes of the
microsomes from the rat liver with the outer membrane of the bacteria, ‘
using methods developed for fusing animal cells. By coating the bacteria with
the microsomal activation system we hope that short-lived active species will
be more likely to reach the DNA of the bacteria.

2) We are investigating the ‘metabolic activity of the rat liver mitochondria,

a fraction that we have traditionally thrown away 1n making our Tiver 9000 x g
supernatant fraction.

3) A number of new repair systems have been described in bacteria that a]so
appear to exist in mammals. We plan to put mutations for these various systems
in our tester strains. We will then see if this increases the sensitivity of
the test system.

4) We are picking those chlorinated pest1c1des and industrial chemicals that
are fairly strong carcinogens (see carcinogenic potency) and attempting to
optimize the dechlorination metabolism. We plan to try anaerobic metabolism,
mouse liver vs. rat liver and 1), 2), and 3) above. This is a particularly
important project because of the importance of organic chlorinated chemicals in
industry and in chlorinated drinking water.

5) Nitrosamines. Nitrosamines are a particularly potent class of carcinogens
that are showing up as only weak mutagens in our system. We plan to investigate
the reasons for this. We will try the above possible improvements on.this class.

6) We are investigating the possibility of making tester strains with new
repetitive sequences in the DNA at the sight of the mutation. We have a strain
with a sequence of § %E é % (+1) that may be useful in a new tester strain..

7) We will explore thé utility of making Salmonella with a constitutive B-
glucuronidase for experiments with urinary metabolites:

8) Metals. Dr. Lefroth has explored various ways of ? tting carcinogenic metals
to work in the Salmonella system. He has shown that crlll is a mutagen. We will
continue to investigate this area.

9) Fecal enzymes. Certain carcinogens are activated by enzymes in feca]
bacteria (e.g. B-glucosidase). We plan to collaborate with Professor Chang
of the Nutrition Department on a study using an enzyme extract he has made by
sonicating human feces (feces are mostly bacteria) to see if this is useful in
adding to our test system for activating this class of carcinogens.

5. . Mutagens/Carcinogens in the environment.

Although our main interest is in the further improvement of the test we w111
continue to try and discover important unsuspected mutagens/carcinogens in the
environment such as hair dyes and flame retardants in children's sleepwear.

We are continuing our work on flame retardants in children's sléepwear. We
have recently shown that Fyrol FR2, a proposed replacement for the banned tris-(2,3-
dibromopropyl)phosphate, is a mutagen. Now that we have eliminated Fyrol FR2, a new
add-on, hexabromocyclododecane, is being proposed. We propose to test it thoroughly -
as it Tooks 1ike another horror. The Consumer Product Safety Commission has not
fully understood that it is unacceptab]e to put large amounts of brominated and
chlorinated add-on chemicals in children's polyester sleepwear. We plan to keep an
eye on future developments in the sleepwear controversy (18,22), and also on the
100,000,000 1bs of flame retardants of a variety of kinds (mostly brominated and
chlorinated) that are used in the U.S.
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We are also currently 1nvest1gat1ng brominated vegetab]e 0oils. .These
are added to soft drinks (e.g. Fresca) in reasonably large amounts to change
the density of the fat droplets so that they float and the drink Tooks like.

a fruit juice. We are also 1nvest1gat1ng a variety of other brom1nated organics

- that are used as fumigants.
We have found one type of widely used suntan lotion that conta1ns a mutagen

and we will 1nvest1gate this further.
6. Complex mixtures.

We hope to continue to .work out methods so that the test can be. used for
complex mixtures such as air pollution samples. water contaminants, o0il -

fractions and car exhaust samples. We will try to determine if our method for
-urine analysis using XAD columns is suitable for other aqueous fluids such as

waste water (in co]]aborat1on with the State of Ca11forn1a Water Board)
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'PROPOSED BUDGET (12 months, 10/01/77 - 09/30/78)

7]. Salaries:

Dr. Bruce N. Ames, Principal Investigator
(1 month summer salary)

Dorothy Maron
" Staff Research Associate I
(80% time)

Lynne Haroun
Staff Research Associate I (100% t1me)

Edith Yamasaki '
- Associate Specialist I (100% time)

Dr. Charles Sawyer
Postgraduate Research Biochemist I
(100%, 3 months)

Dr. N.K. Hooper (Senior Postdoctoral)
Assistant Research Biochemist I (100%)

Dr. Arlene Blum (Senior Postdoctoral)
Assistant Research Biochemist I
- (100%,. 6 months)

Dr. Joyce“McCann (Senior Postdoctoral)
Assistant Research Biochemist I
(100%, 6 months)

C. Gold (undergraduate student)
Lab Helper - .
(100%, 3 months)

A. Friedman (Qndergraduate student.)
"~ Lab Helper
(100%, 3 months)

D. Ing (undergraduate student)
Lab Assistant
(62.5%) -

Gaylee Stark Dean (Secretary)
Principle Typist Clerk 1
(50%)

Susan Barnes McAllan (Secretary) .
Administrative Ass1stant II
(50%)

Recharges by department for my share of personneT

of media kitchen, animal room, e]ectron m1croscope, shops -

TOTAL SALARIES

23

$ 4,103#

$ 11,519*
§ 14,742*
$ 17,450+
$ 3,027*%
§ 17,762+
$ 8,881+
$ 8,881+
$ ' 1,9260
$  1,926@
$ 5,6010
, 2’

$ 5,010*
$ 5,718*

$ 15,000*

$.121,546
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2. Fringe Benefits:

Zl%bfor academic sa]ar1eé harked with +

20% for staff salaries marked with * R g }8:403
1.76% for faculty summer salary marked with # o $ 72
0.96% for undergraduate student salaries marked with @ $ - A
| $ 21,691
3. Supplies: .
Petri'dishes, medié,‘chemica]s, bionhemica] supplies . o ~$ 12,000
4. ,Eguiément: o : | o | |
Small items of equipment under'$1,000'each ' - $ 2,500
5. :Iﬁg!gl:
- Doméstic Scientific meetings . S | | $‘;’1,500

6. Publication coéts,‘xeroxing)'books; journals, and telephone: . $ 5,000

.“

“TOTAL DIRECT COSTS - $ 164,237

MTDC (29%, all items

except equipment) $ 46,904
TOTAL AMOUNT REQUESTED OF E.R.D.A. AND TOTAL PROJECT COSTS S $ a4

AMOUNT REQUESTED ON 2nd and 3rd. YEARS OF CONTRACT:

We request the same amount for the second year’ and the third year w1th
a 7% increase each year to cover merit -increases and cost of living increases
in personnel. We expect that slightly less money will be used- for postdoctora]
personnel the second and third year and slightly more money for the purchase
of equipment such as accessories for high pressure 1iquid chromatography and
for a gas chromatography apparatus with an electron capture detector for the
detection of chlorinated and brominated chemicals.

2nd year = § 164,237 + 7% = $ 175,734 direct costs ($225,697 ‘total)

3rd year = § 175,734 + 7% = § 188,035 direct costs ($°4L,J65 total)
(Dr. Stap1eton>has indicated that no more detail is necessary for the

2nd and 3rd year budgets.)
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Department of Health, State of New York
Roswell Park Memorial Institute

666 Elm Street

Buffalo, N.Y. 14203-

Dr. C. Cafirole

Project Leader

Microbial Assays

Tobacco and Health Research Institu:e
University of Kentucky

Lexington, Keatucky 40506

Dr. W. D, Moore

Department of Biochemistry
Wellcome Research Laboratory
Langley Court, Kent

. Bechenhan

ENGLAXD

Dr. S. Igali

Orszagos ''Frederic Joliot -Curie”
Sugarbiologiai es Sugaregeszsegugl
Kutato Intezet

1775 Budafok 1, Postafiok 101

Steve Rosanky

. Predoctoral TFellow

Phvsics Department

The University of Texas Srstem
Csncer Center.

Texas Medical Center

Houston, TX 770;5

Dr. Laurel Monnes Anderson

Department of Pharmaceutical Sciences
College of Pharmacy :
The University of Arizomna

Tucson, AR B5721

Dr. Maurice Nachtigal
Universitatea din Crainova
Facultatea de Medicina.
Str. Petru Rares, &

Craiova

ROMANIA



SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAIRS

March,. 1976 - April,. 1976

Dr. Thomas T. Chen
Devartmeant of Biclogy
Nueen's Uaiversity
Fingston, Canada

K7L 316

Dr. ¥al J. Tenoso

Director, Biological Operations
Organen Diagnostics

9240 East Flair Drive

£l Yoate, CA 91731

Dr. Pauli Kiel

Departrent of %icroblology

The Peval Danish School of Pharmacy
2 Universitetsparken

2100 C*penhagen

DinvAR

Dr. Larry Kheeler

VA Vadsworcth Hospital
Buildirg 1.4, Roon 317
Vilshire & Sawtelle Blvd.
Los Angeles, CA 90073

R. L. Peer
Towicelos:

Bristol Laboratories
P.C. Box €57
Svracuse, N7 13201

Dr. Gearge Y. Fukui
Director of icrebiology
Wallace Laboratories
Cranbury, NJ 08512

Professor James E. Ogg

Departizent of Microbiology

Coller e ¢f ¥eterinary Medicine
and 2iczedical Sciences

Colorado Stzte University

Fert Colline, CO 80523

Professor D.V. Piper
Degarczent cf Medicine
Royai Yorth Shore Hosnital
St. Lecnards, N.S.W. 2065
AUSTRALIA .

Dr. Pal Venetianer .
Institute of Biochemistry
Biological R2search Center
‘Bungarian Academy of Sciences
6701 Szeged, P.O. B. 521
ANCARY

Dr. Angela E. Auletta

Drug- Mctabolism Division
Microbiological Associates, Inmc.
4813 Bethesda Avenue .
Bethesda, Maryland 20014

-Dr. Phillip E. Hartman
Departwment of Biology

The Johns Hopkins University
Baltimore, Maryland 21218

Dr. M.J. Mayo

Department of Genetics
The University of Adelaide
Box 498, GPO Adelaide
South Australia, 5001

- AUSTRALLA

Dr. Allen J. Bolmes
Department of Biology
Southwest State University
Marshall, MN 56258

Dr. W.B. loore
Bacteriology Department

The Wellsome Reszarch Laboratories .

Langley ourt
Beckenham
Kent BR3 33§
ENGLAXD

Prof. Dr. F. Lingens

Institut fur Mikrobiologie:
Universitat Hohenheim
Garbenstrasse 30

7000 Stuttgart 70 (nohgnheim)
GERMANY

Dr. Per Erik Jomér

Department of Focd Hygxene

The Veterinarv Ccllege of No*way
0Oslo 4

NORWAY

Dr. D.G. Gatehouse .

‘Allen & Hanburys Résearch Linited -

Ware Hertfordshire $G12 ODJ
EhGLAND

Dr. Frederick Sharcpell, Jr.
Senior.-Microbiolozist
Givaudan Corporation
‘125 Delawanna Avenue
Clifton, lew Jersey 07014

SCIENTIST AND ORGANTZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

April, 1976

Karen K. Vaccaro
Department of Ciology
Tufts University
Medford, MA 02155

Dr. Sara Rothman

Assistant ‘Professor
Department of Microbiology
Boston University Medical Center
Boston University School of Medicine
80 East Concord Street

" Boston, PM 02118

Dr. Mary J. Voll

- Assistant Professor of Microbxology

Division of Agriculture
and Life Sciences
Department of licrobiology
University of Maryland
College Park, XD 20742

William D. Ross

Research Specialist

Monsanto Research Corporation
Dayton Laboratory

1515 Nicholas Road

Dayton, OH 45407

Dr. Zanith L. Gamble

School of Home Economics
Department of Food & Nutrition
The Florida State University
416 Sandels Building
Tallahassee, FL 32306

Mr J.A. Rcbertson
University College of North Wales

Department of Biochenistry & Soil Sciencg, g, Squibb &

Memorial Buildings
Deiniol Road

Bangor, Guynedd LLS7?7 2UuW
WALES

Dr..D.J.N. Hossack

Head, Department of Microbiclogy
and Cell Biology

Huntingdon Research Center

Huntiogdon PE18 6ES

ENGLAND

Dr. John Coulter

-Institute of Medical

and Veterinary Science
Box 14, Rundle Street P.O.
Adelalde, S.A. 5000

AUSTRALIA

Dr. David Graves

Laboratory of 'Molecular Biology
The Universityv of Alabama
University <tat1on/81rm1ngham
AL 35294

Corinne Lognet

% Dr. J.Y. Le Talaer

Laboratoire de Biochimie.Clinique
Centre Regional Francois Baclesse
Route de Lion sur Mer

14018 Caen Cedex

FRANCE

Dr. M. Biela

% Prof. B..!luller-Hill
Institute fur Genetik -
der Universitat zu.Kola
5 Koln, 41, den

Weyertal 121

GERMANY

Andre Jan

Senior lMicrobiologist

The Gillette Company '

Personal Care Division
Gillette Park

Boston, MA 02106

Dr. James 4. Roszell

Cancer Research Laboratory
Veterans Administration Hospital
1930 Jefferson Avenue

Memphis, TN 38104

Dr. W.E. Browm
Director, Department of ‘dcrobiology -
Sons, .Inc
Institute for Medical Research
P.0. Box 4000 :
Princetcn, NJ 08540

Mr. Lew Stern
E. & J. Gallo Vinery
Modesto, California 95353

Dr. Pilar Perez Tuevo .
Laboratorie de. Microbiologia
Departarento de Investigacion
Productos Frumtost, S.A.
Apartadp 6149

Barcelona ~ 6

SPAIN
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SCIENTIST AYD ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

April, 1976 - tay, 1976

Dr. Minako Nagao
RBiochezistry Division
National Carcer Center
Research Institute
Tsuxji 5-chome
Chieo-ku, Tokyo

JAPAN '

Dr.. Alan Marauardt
Yicrobjologist

Sational Bio:zentric Tas
2333 Hazline Avenue ‘North
Saint Paul, 20 55113

Dr. Paul Derrick

Departzent of Microbiclogy
Interzountair, Laboratories, .Inc
879 East 7145 South

Midvale, UT 84047

Dr K. Lecone Yielding

Chief, Laboratory cof Moslecular Biology

Prcfessor of Biochemistry

ln1~ersAtv of Alabama in Birmingham
niversity Station

Birzingha=n, AL 35294

or. Michael G. Farrow
Wyeth Labcratories
P.0. Box Ef)

Paoli, PA 19301

Dr. Ahred Abdelal
Associate Professor
Biology Department
Ceorgia State University
Uriversity-Plaza .
Atlanta, Georgia 30303

Dr. Jeffery M. Becker
Associate Professer
Departzent of Microbiology
The Universitv of Tennessee
Knoxville, TN 37916

Dr. M. Mivagi

2iolabs Inc.

2919 Yacarthur Blvd.
Yorthbrook, Illinois 60062

Mr. Poland J. Starkey, Jr.
Ecolozy lLaboratory

Room #308 Disque Hall
Drexel University
Philadelphia, PA 19104

Gary S. Savler

. Assistant Professor

Gradvate Program in Ecology
408 10th Street )
The University of Tennessee
Knoxville, ™ 37916

Mariitta Laaksonen

Department of Clinical Microbiology
University of Kuopio

P.0.B. 138

SF-70101 Ruopio 10

FINLAND

Dr. A.K. Guha

Junior Analyst

Central Food Laborztery
3, Ryd Street

Calcutta 16

INDIA

Dr. Cldra Y. Lim-Sylianco
Department of Chemistry
Bio-Orgzanic Research laboratory
University of TehPhllliopines
U.P.Post Office Box 18

Diliman, Quizon uitv

Philippines

Richard i{. Kocan

Department of Pathulogy, 514-30
C-505 Health Sciences ‘Building
University of Washirgten =
Seattle, Uashington 98155

Dr. #ark T. Skarstedt
Reseavch Scientist
Physical Sciences Section ~
Anes Research Laboratory
1127 Myrtie Street
Elkhart, IN 46514

Or. Czra Yagil

Departrent of Biochenistry
Tel-Aviv University

Tel Aviv, ISREAL

pr. Barry R. Scott’

Yiicrobial & Plant Genetics
Environnental liutagenesis Branch
NIEWS -

.P.0. Box 12233

Resecarch Triangle Park NC 27709

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

May, 1976

“Dr. G.R. Gilpin
Callaher Limited
Fenry Street
Relfast BT15 1JE
TRELAND

Dr. P.B. Harper

Head of Cell Biology

Hazleton Liboratories Europe Ltd.
Otley Road, Harrogate

EG3 1¥yY

ENGLAND

Dr. Nicela Loprieno

Consiglio Nazionale della Ticherche
Laboratorio di lMutagenesi

e Differerziamento -- C.N.R.

56100 Fisa

Via Cisanello 147/B

ITALY

Dr. Paul Derrick

Department of Microbiology
Intermountain Laboratories, Inc,
870 East 7145 South o
Midvale, Utah 84047

Dr. Bharat B. Chattoo
Department of Radiation B\clogy
and Biophysics
- The University of Rochester
School of Medicine & Dentistry
Rachester, NY 14642

Dr. C. E. Searle

Department of Cancer Stud1es
The Medical School
Birmingham 815 27J

ENGLAND

Pr. Gerald Cohen

Department of Microbiology -
Tel Aviv University :
Tel-Aviv

ISREAL

Professor Myron Solberg
Department of Food Sciences
Cook College

Rutgers University

New Brunswick, NJ 08903

Michael G. Farrow =
Wyeth Laboratories

-Toxicology
"P.0. Box 861

Paoli, PA 19301

Dr. William Lee Hearn

% J.L. Radomski

Professcr of Pharmacology
Oepartment of Pharmacology
School of Medicine

P.0. Box 520875

Biscayne Annex

Miami, Florida 33152

W.A, Andarson
Department of Biology
Universite Laval

Cite Universitaire
Quebec Canada:

GIK 7P4

Dr. Lily Wan
Biocenvircnmental Englneer1ng
Civil Engineering Department
Howard University

2300 Sixth HW

Washington, D.C. 20059

Dr. Sheldon Greer

Professor of Microviology -
School of Medicine

P.0, Box 520875, Biscayne Annex
Miami, Florida 33152

Dr. T. Matula

Head, Department of Microbiology
Bio-Research Laboratories Ltd.
265 Hymus Blvd.

Pointe Claire, Quebec

Canada

Pr, John A Robertson
Department of Biochemistry & Soil Sc\enct

Memorial Buildings

Unjversity College of North Wales
Deiniol Road

Bangor

Gwyneod LL57 2UNW

UNITED KINGDOM
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SCIENTIST AND ORGAN{ZATXbNS WHO HAVE REQUESTED OUR TESTER STRAJNS

May, 1976- June, 1976

Dr. Joseph E. Sinsheimer
Medicinal Chemistry
College of Pnarracy

The University of Michigan
Ann Arbor, 1 48104

Dr. H.K. tiotani

Biology & Agriculture Division
Bhztha Atomic Research Center
Governzent of India

Borbay 409 085

INDIA

Dr. Alvin R. Becyd

Naval Bioredical Research Lab
-Kaval Supply Center

Oaklend, Califcrnia 94625

Dr. N. Gruener
Environzental tealth
‘edical School
Hebrew University
Jerusalem

ISREAL

Or. B.J. Wilson

Certer in |ox1co1ogy
D°"=r"ant of Siochemistry
Schosl of Medicine Station 17
Vewderb 1t University
Kashville, Tennessee 37232

Dr. Nobdi Tanaka

Food fasearch Iastitute

The University of Wisconsin
Madison, disconsin §3706

Professor J.J. Shosh
Decart—z=nt of Biochemistry .
University Collage of Science
35, Ballygunge Circular Road
Calcutta - 700 D19

INSIA

Or. Robtert H. Abeles

Grzduate lepartrent of B1ochemlstrj
grandeis University

Kaltham, Fass. 02154

Cr. D. FacDonald

Cerart~ent of Genetics and
AR Unit of Aniral Genetics
institute of Animal Genetics
University of Edinburgh
Edinburgh EH9 .3dN

SCOTLAND

Professor J.M. Goepfert
Food Research Institute
The University of Wisconsin
Madison, Wisconsin 53706

Dr. Margaret King

- Oklahoma Medical Research Foundatlon

Biomembrane Research Laboratory
825 Northeast 13th Street
Oklahoma City, OK 73104

Dr. I. Glenn Sipes

The -University of Arizona
Arizona Medical Center
Department of Anesthiology
College of Medicine
Tucson, AR 85724

Dr. T. Goto
8133 Feldafing
Eichgrabenweg 20

Munic
© WEST GERMANY

Dr. Larry A. Wheeler

Veterans Administration
Wadsworth Hospital

Building 114, Room 317

Los Angeles, California 90073

Dr. William J. Suling
Research Microbiologist
Southern Research Jnstitute
Kettering-Meyer Laboratory
2000 Ninth Avenue South
Birmingham, Alabama .35205

Dr. Peter J. 0'Brien

Department of Biochemistry

Memorial University of Newfoundland
St. John's, Newfoundland

CANADA Alc 557 :

Dr. Johs. Kjosbakken
Department of Biochemistry .
Norwegian Institute of Techno]ogy

. N-7034 Trondheim-Nth

NORKAY

Dr. Elliott B.. HiN

Resedrch Scientist

Michigan Cancer Foundation
Meyer L. Prentis Cancer Center
110 East Warren Avenue
Detroit, Michigan 48201

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

June, 1976

Prof. Michel Mercier.

Universite Catholique de Louvain
Laboratoire de Chimie Medicale
Toxicologie et Bromatologie
Tour Van Helmont - UCL 7369
Avenue Emm. Mounier 73

1200 Bruxelles

BELGIQUE

Dr. Timm Anke

.Lehrstuhl Spezielie Botanik

Institut fur Biologie 1
Universitat Tubingen
D7400 Tubingen 1

auf der Morgenstelle 1
GERMANY

Dr. Jeff Tosk

Research Chemist

Division of Environmental Carcinogenesis

Naylor Dana Institute for Disease
Prevention

Yalhalla, NY 10595

Dr. Kenneth D. Simon
Microbiologist

National Biocentric, Inc.
2233 Hamline Avenue North
Saint Paul, Minnesota 55113

Or. C. Bulman

Materials Testing

Research Division

The Goodyear Tire & Rubber Company
142 Goodyear Boulevard

Akron, Ohio 44316

Or. Ruben J. Guzman
Toxicology Research Manager
Cutter Laboratories, Inc
Fourth and Parker Streets
Berkeley, California 94710

Dr. Vernatta Dally
Llong Island University
Department of Biology
The Brookiyn Center
Zeckendorf .Campus
Brooklyn, NY 11201

Dr. W.B. Moore
The ¥ellsome Research Laboratory

- Langley Court

Beckenham
Kent BR3 3BS
ENGLAWD

Mary Ann Butler

Research Assistant

The University of Texas

Health Sciences Center at Houston
Grdduate School of Biomedical Sciences
P.0. Box 20334, Astrodome Stat1on
Houston, Texas 77025

Dr. Chao-yun Ting Shih
Research Associate

Food Research Institute
1925 Willow Drive
University of Hisconsin

. Madison, Wisconsin 53706

Dr. Rubin Guzman -

Toxicology Research

Toxicology Pesearch Laboratories
Cutter Laboratories

Fourth aand Parker Streets
Berkeley, California 94710

Dr. Douglas MacDonald
Institute of Animal Genetics
West Mains Road -

Edinburgh

EHY 3JH

ENGLAND

Dr. Judd 0. Nelson
Assistant Professor
Department of Entomoloay

Division.-of Aaricultural & Life Science:

University of Marytand
College Park, Maryland 20742

Thomas H. Donnelly.
General Manager-
Sciences and Services

"Research & Development Center

Swift & Company
1919 Swift Drive '
Oak Brook, Illinois 60521

I
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SCIEXTIST ANC ORGANIZATIONS WHO HAVE RZQUESTED OUR TESTER STRAINS

June, 1976

Jares Brown, Jr.

-Ar=gyr Research Center
Pesearch & Deveiopment
Consu~2r Prcducts
Arraur-Cial, Inc. .
15101 lNorth Scottsdale PRoad
Scottsdale, Arizona 85260

Dr. Fred Buddingh

Director, Vivarium Services and
Corparative Pathology

Texas Tech yniversity Science Center

School of ¥a2dicine

P.0. Box 42ES

Lubbock, Texas 79409

Dr. !'organ Padgett, 11
General Manzcer

Drake Chemicals, Inc
101 Canal Street

P.0. Box 26

Lock Haven, PA 17745

Or. Theodora F. Vetzler, Jr.
Associate Professor
School of Public Health

‘and Comnunity tedicine
Cepartrent of Envirormental Health
SC-34
University of Kashington
Seattle, wWashington 98135

DOr. C. Urwia

Life Science PResearch
Stock, Essex, (M4 9PE
ENGLAND

Dr. A. Luppi

Sez. Medica

Lab. Prov. le lgiene e Profilassi
c. so Giovecca 169 :
44100 Ferrara

1TALLA

Dr. Beatrice Pool

Deutsches Krebsforschungszentrum

Institut fur Toxicologie und Chemotherapie
€9 Heidelberg, im MNeurenheimer .Feld 240
GEFANY .

Dr. Peter Hulbert ’
Departrent of Pharmaceutical Chemistry
University of Bradford

Bradford West Yorkshire

BD7 10P .

ERGLAND

.Ms. Anne E. Trontell

Energy Resources Co., Inc.
185 Alewife Brook Parkway
Cambridge, Massachusetts 02138

Dr. Jung-Yaw Lin

" Professor of Biochemistry

Hational Taiwan University
College of Mediciae .
No. 1, Jen Al Road, ist-section
Taipei, Taiwan, China

Dr. Randall A. Stolit
Research Assistant
Searle Laboratorizs
Path-Tox Departmeqt
Skokie, Illinois 60076

Or. Doris J. Beck . :
Assistant Professor of Biological Sciences
Bowling Green State University

Department of Biological Sciences

Bowling Green,. Ohio 43403

Dr. Howard F, Mowar

Professor

University of Hawaii at Manoa

School of Medicina

Departrent of Bio:hemistry & Biophyscis
Biomedical Sciences Building

1960 East-Yest. Road, .Honolulu -

Hawaii 96822

Dr. Paul J. Thompson .
Manager, Microbiology Laboratory
Gerber Products Company

445 State Street )

Fremont, Michigan 49412

Dr. lrene Y. Wang )

Assistant Professor :

Medical Universitry of South Carolina
80 Barre Street = -

Charleston, South Carolina 29401

Dr. Claire L. Davison
Department of the Army
Biomedical Laboratory

Room 134 .

-Edgewood, Arsenal, MD 21010

Dr. David H. Ashton .
Laboratory Manage~, Microbiology
Hunt-Kesson foods, Inc. .
1645 West Valencia Drive
Fullerton, California- 92634

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

June, 1976- July, 1976

Or.-S, Lehrer
Senior Teratologist
Abbot Laboratories
Division of Pathology
and Toxicoloay
Abbot Park
North Chicago, Illinois 60064

Dr. A. Kocan .
Department of Pathology
M 30 Co .
University of Washington
Seattle, Washington

Dr. M M. Sipsey
Organon Diagnostics
West Orange

New Jersey 07052

Dr. Akira Matsuyama

Head of Radiobioloay

Rikagaku Kenkyusho’

The Institute of Physical
and Chemical Research ~

Wako-shi, Saitama, 351 Japan

Or. Ru-dong Wei

Department of Biochemistry
National Yang-ming Medical College
Shih Pai, Taipei .

Tawan R.0.C.

© Dr. D. Brown

Department of Biological Chemistry
Stanford University
Stanford, California 94305

. Dr. T.E, Lush

Royal Free Hospital School of Medicine
University of London

8 Hunter Street

London WCIN 18P

"ENGLAN

Dr. William B, Woods

"‘Biochemical Engineer

Coatings and Colorants Lab.
Tenneco Chemicals

Turner Place

P.0. Box 365

Piscataway, NJ 08854

Or. Teruo Miyéuchi
Otsuka Pharmaceutical Co., Ltd. -
Tokushima Factory =~ ‘

KaQBShyno, Kawauchi-cho
Tokushima, JAPAN'

Dr. Masashi Okada

Tokyo Biochemical Pesearch Institute
- 3-41-8 Takada Toshima-ku .

Tokyo, JAPA! ’

Dr. James F. Caturaso
Supervisor of Special Chemistry
Carney Hospital

2100 Dorchester Avenue

" Boston, Massachusetts 02124

Or. Frank F, Piraino
Microbiologist

St. Josenh's Hospital

5000 West Charbers Street
Milwaukee, Wisconsin 53210 -

Dr. Rarbera A. Morris

Utah Water Pesearch Laboratory
Utah State University =~
Logan, Utah 84322

Dr. L.S. Andreus

Chemical Pharmacolooy

Naticnal Heart 3 Lung Institute -
Bethesda, M) 20014

Cr. John . Carter

Beth Isreal Hospital

330 Brooklire Avenye

Boston, lMassachusetts 02215

Dr. Myron Solberg:

Departzent of Food Sciences
Cook Colleae i ’
Rutgers University -

New Brunswick, New Jersey . 08903

Dr. P.G. Fuchs, mar,

Department of Pharmaceutical Microbieloay
Institute of Biopharmacy . )
Oczki 3, 02-007 Warsa

POLAND ’ '

Dr. J.M, Joseph

Assistant Director .
Departrent of Fealth & Mental Hyoiene
Laboratories Administration :

201 West Preston Street

P.0., Rox 2355. -
Baltimqre. MO 21203

Dr. Tito Cascieri, Jr.
Research Biochemist

FMC Corporation

Industrial Chemical Division

.Box 8

Princeton, New Jersey 08540



. SCIENTIST AND OPGANIZATIONS HHO_HAVE REQUESTED QUR TESTER STRAINS

July, 1976

Cr. Jerry R, lelson

baboratcry Director

Hicretiol. Ceveloprent & Control
39! Chipeta ‘'ay - Suite B fre
niversity of Utan Research Park
Salt Lake City, Utah 84108

?r. ', Manandhar
eratolzcy & Mutacenicit
Lederle Leboratories Y
Arerlcaq Cyananid Corpany
Pearl Piver, !lew York 10965

Dr: Gary P. Burleson
University of Notre Dame
Becartrent of Microbiolcay
tiotre Dare, [ndiana 46556

Jorge Chiritoca, .D.

Pqerto Pico luclear Center
Bio-Fedical Building .
Ceparra Feichts Station.

San Juan, Puerto Rico -00935

DPr. Charlotte itrer
Cepart-ent of Prarracology
Thomss Jefferson University
1822 Lozust Stireet
Philadelonia, PA 19107

g.A. Potertsen

enartoant of RBiochemistry & Soi

: > her il
University Colleae of Nor{h-walés Science
Merorial Euildinas, Deinio) fpad

Banfor, Gavnedd, LLS? 2uW

UNITED KINGDoM

Dr. Claudia Vezina

Direztor

Denarirent of Microbiology
Ayerst. Research Leboratories
10{5 Laurentien Elvd.
gaént-Laurent, Quebes

.0. Box €115 Fon
CAILRA treal

Dr. %illiam 7. McANlister
Rssistant Professor .
Collece of Medicine & Dentistry
of Yew Jersey

Ruggers ¥edical Schoal
University Heights S
Piscataway, Kew Jersey 08854

Dr. David Schlessinger- -
Department of Microsiology -
and Immunology ’
Hashington Universizy

School of Medicine
St. Louis, Missouri

gr. Ezra Yagil

epartment of Biochenist
Tel-Aviv University ~
Ramat-Aviv, ISREAL

Dr. C.L. Squires

gartmouth College

epartment of Biological Scien
Hanover, New Hampshire 03755 ces

Df. W.A. Zyamunt

Biologic Research

‘Mead Jghnson Researct Center
Evansville, Indiana 47721

dr. thn C. Cottrell, MD -
Sssoc1ate Pathologist

epartment of Laboratiry Medici
5t. Joseph's Hospital Y edlg\ne
Reading, PA 19603

Joseph P. Uscavage
anager

Kicrobiology Departmert
R;segrch Division

William H. Rorer, Inc

Fort Washington, PA 19034

Jonathan Blake
52 Southwest -Avenue
Jamestown, Rhode Island 02835

Brenda Rock .
Lzboratory of Molecular Biol

t 0 0
Tte University of Alabama ol
Uriversity Station
Bi'rmingham, Alabama 35294

Dr. P. Armi

cc.. Prof. Dr. D. Mulle
CI3A-GEIGY Limited '
CH-4002 Basel

Basel, SWITZERLAND -
R-1034, 203 -

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

August, 1976

Prof. Robert-H. Abelés

Chairman - -

Graduate Department of Biochemistry
Brandeis University

Waltham, Mass 02154

Prof. R. A. J. Warren
The University of British Columbia
Department of Microbiology

2075 Westbrook Place

Vancouver, BC CANADA
V6T 15

Ruder pp Hummas

Department F/BP

F. Hoffmann-La Roche & Co. Ltd.
4002 Basle

SWITZERLAND

Dr. D. G. MacPhee-
Department of Genetics
La Trobe University
Bundoora, Victoria
Australia 3083

Sam Rogers :
"Agricultural Experiment Station
Department of Chemistry

College of Agriculture

Montana State University
Bozeman, Montana 59715

Dr. Massoud Arefi
Environmental Laboratory
Human Environment Division
Department of the Environment
P.0. Box 1430

Tehran

IRAN

Dr. George R. Thompson
Manager, Product Safety System
Internaticnal Flavors & '
Fragrances (1FF-R & D)

1515 Highway 36 -~

Union Beach, N.J.. 07735

Dr. Herbert S. Rosenkranz
New York Medical College
Basic Science Building
Valhalla, New York 10595.

Dr. 1.V. Andreeva

Gamelya Institute for Epidemiology
and Micrbiology- MAS USSR

Ulitza Gamaleya 18,

Moscow D-98, USSR

Dr. Zelda Penton ’
Supervisor Blood Lead Project
Air & Industrial Hygiene lab.

State of California

Department of Health
2151 Berkeley Way
Berkeley, CA 94704

Dr. M. Peyre:

Assistant Manager
Microbiological Research
Centre de Recherche Roussetl
UCLAF ‘o
102 Route de Noisy-BP N
9-93230 Romainville -
FRANCE

Dr. Gregory V. Page
Rutgers University

Cook College

P.0. Box 231

New Brunswick, N.J. 108303

Dr. Ashley Bryan

Department of Chemistry
State University of Hew.York
at Albany

Albany, New York 12222

Dr. Robert Williams .

Director, Animal -Sciences -Research
IMC Chemical Group Inc.

P.0. Box 207 .

Terre Haute, Indiana 47080

Dr. Gerald Smith .
Institute of Holecular Biology
University of Oregon

fugene, Oregon 97403

Dr. Jacob Savage
Department of Biology
Alabama Agricuitrual and
Mechanical University
Normal, Alabama 35762

Professor Larry.D. Nooden
Department of Botany .
Division of Biological Sciences
The Unjversity of Michigan
Natural Science Building

Ann Arbor, Michigan 48109



SCIENTIST AiD ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

August, 1976

- Dr. Maria Torraella
Microbial Genetics Department
Laboratorio di Mutagenesi.e
Differenziarento - C. N. R.
Centro hacional de Investigaciones
Ciertificas
Ave 25 Y 158 Cubanacan
La Habara, CUBA

Br. Stephen R. RohTfing
Suzervisor of Microbiolegy
3 Center

Building 218-1

Riker Laboratories, Inc
Saint Payl, Minnesota 55101

Dr. Jemes P. White

Associate Professor of Biology
Departrent of Biology

Saint tonadventure University .
Saint Bonadventure, New York 14778

Dr. K. G. Dossou

L'Oreatl

Direction Generale de 1a Recherche
1, avenu2 de Saint-Germain

93501 Aulnay-sous-bois

FRANCE

Dr. Brain C. Morris

Microbiological Research Estab11shment
Portcr Dewn .

Salisbury SP4 0JG

Wiltshire

ENGLAND

Dr. R. H. Forsythe

c/o G. M. Evancho

NMicribiology Pesearch

Caxpball institute for Food Research
~Ca~phell Place

Cazden, HJ 08101

br. 1.S. Dhillen
Departiment of Botany
University of Hong Kong
Hong Kong

Dr. Larry A. Hheeler

Anzerobic Laboratory

V.A. Wadsworth Hospital Center
8uilding 114, Room 317

Los Angeles, Califarnia 90075

Dr. Nobumasa Tanhaka

Food Research Institute
University of Wisconsin
1925 Willow Drive
Madison, YWisconsin 53706

Dr. B. Swaminathan

The University of Geargia College
of Agriculture

Department of Food Science

Food Science Building

Athens, Georgia -30632

Loys J. Nunez, Head-

Biometrics :

Materiais Science & Toxicoloyy
Lsboratories .-

College of Dentistry &

College of Pharmacy )

University of Tennessee Medical Units

Memphis, Tennessee 38163

Dr. Nick Petrakis

1699 HSW

Hooper Foundation

U.C. Medical Center-

3rd & Parnassus

San Francisco, California 94143

Dr. Edwin L. Thomas

Department of Biochemistry

St. Jude Cnhildrens Rasearch Hospital
332 North Lauderdale -

P.0. Box 318

Memphis, Tenness 38101

M.5.S. Murthy

Division of Radiological Protection
Bhabha Atomic Resear:zh Center -
Bombay-400 085

INDIA ’

Dr. Angela E. Auletta

Drug Metabolism Division -
Microbiological Asso-iates,.Inc.
4813 Bethesda Avenue

-Bethesda, Maryland 20014

John Eyre

Air Products & Chemicals Inc.
P.0. Box 538

Allentown Labs

Allentown, PA 18105

et e e e e s e 1

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

August, 1976-

Mireya de la Garza de S.

Centro de Investigacion Y de
Estudios Avanzados ,
Del Instituto Politeenicc Nacional
Apartado Pastal 14-70

Mexico 14, D.F.

Mr. Lewis G. Maharam
c/o Lafayette College
Department of Biology

~ Easton, PA 18042

Dr. R. P. Sinha
Research Scientist

- Research Branch

Food Research Institute
Ottawa, Ontario KIA 0C6
CANADA

Dr. David A. Blake

Assistant Professor

Department of Gynecology & Obstetrics
The Johns Hopkins University

601 North Broadway

Baltinmore, Maryland 21205

Dr. Robert Katz

Director of Chemistry
Andrullua Research Corporation
Air Rights Building

7315 Wisconsin Avenue
Bethesda, Maryland 20014 .

Ms. Roherts Orjelick

Binchemist

Health Commission of New South Wales
Division of Occupational Health

and Radiation Control

P.0. ‘Box 163 Lidcombe N.S.W. 2141
AUSTRALIA

E. Longstaff

Experimental Patho]ogy Unit
Central Toxicology Laboratory
Imperial Chemical Industries Ltd.
Alderley Park

Nr. Macclesfield Chesh1re

SK10 4T

‘ENGLAND

S. Anderson Peoples, M.D.

Professor of Pharmacology
Department of Physiological Sciences
School of Veterinary Medicine
University of California, Davis
Davis, California 95616

Dr. Charles D. Scott

Genetic Toxicology Sectron

Utah Biomedical Test Laboratory
520 Wakara ‘Way

Salt Lake City, Utah 84108

Dr. A. Eisenstark

Director

Biological Science Division
University of Missouri
Columbia, Missouri 65201

Dr. P. Van Dijck
Katholieke Universiteit
Laboratorium voor Hygiene
Vital de Costerstraat 102
B 3000 Leuven

BELGIUM

R. 'P. Everest -

The Boots Company, L1m1ted
Nottingham

NG2 3AA

ENGLAND

Or. C. Yanofsky

Stanford University .
Deparmtent of Biological Sciences
Stanford, California 94305 :

Dr. Maher Nawar

Head, Genetics Group
Faculty of Agriculture
Shebeen £1 Kom .
Menofiyah

EGYPT

Dr. Marilyn Schnaeipp

_Cytogenetics Seztion (D-468)

Abbott Laboratories
_North Chicago, I11inois 60064

Or. Norman L. Richards

Associate Director, ERL

"U.S. Environmental Protection Agency
Gulf Breeze Environmental

Research Laboratory

Guif Brbeze, F1orida .32561

Dr. Samuel J. Rogers
Department of Chemistry
Montana State University
Bozeman, Montana 59715
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Dr. Herbert Quinn

Research Capartment

The Andrew Jergens Company
Jergens-Woodbury Beauty Products
Cincinrati, Qhio 45214

ODr. H. Dean Lampe

Research Center

Northern fhitural Gas Company
4240 F Street .

Omaha, Nebraska 68117

Dr. Doris Betancourt
Department of Microbiology
torth Carolina State University
Raleigh, fiorth Carolina 27607

Dr. D.A. Smith

Departrent of Genetics:

Th2 University of B1rm1ngham
P.0. Box 363

B\rﬁ1nghaw Bi5 217

ENGLA!

Prof. Dr. F. Lingens
Institute fur Microbiologie
University Hohenheim {02500)
Postfach 105

7G3) Stuttgart 70

GERMANY

R. L. Peer

Mutegenic’ Se«tlon
Department of Tox1cology
Br1sto| Latoratories

P.0. Eox 657

Syracuse, Hew York .13201

Dr. J. F. -Diehl

Federal Peseerch Centre for Nutrition
Bundesforschungsanatalt fur Ernchrun
Engesserstrasse 20

D-75 Kerlsrute 1

WEST GERMANY

. Dr. CQlareace E. Chrisp
Clinical Yeterinarian
Radicbiology Laboratory
Davis, California 95616

Greg Page

Food Science Department

Cook College

Rutgers University

P.0. Box 231 :

New Brunswick, New Jersey 08903

Dr. 1 de G. Mitchell
Unitever Research
Colwerth/Welwyn Laboratory
Unilever Limited

Colworth House

Sharnbrook Becford

MKé4 1LQ

ENGLAND

Dr. Ursala Muller-Eberhard

Department of 3iochemistry

Scripps Clinic and Research Foundat1on
476 Prospect Sireet

La Jolla, Cali“ornia 92037

Ms. Jacqueline Dayan
Section Virology
Mialstere de 1z Sante

- Laboratoire National de la Sante

25 Boulevard Satln-Jacques
Paris - 75014 :
FRANCE

Dr. Michael Priwval

HFF-156

Food and Drug A1m1n1strat1on
200 C Street S.4.

Washington, D.C. 20204

Dr.-1.R. Schmoyer
Research Biochenist

Air Products and Chemicals
Allentown, PA 18105

S. Aoki

Kojin Chemicals Co., Ltd

51 -Xomiyama-chyc
Hachiohji-shi
192 JAPAN

H. Arai ’ -
Yashima Chemicals Co., Ltd.
173 Tomitake .

Nagao-shi

388 JAPAN

1. Chiba

Ehzai Pharmaceutical Co . Ltd
Biological Instizute

Takehaya Kawashina-chyo
Hashima-gun Gifu-ken

483 JAPAN
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Y. Fikazawa '

Meiji Pharmaco Chemical University
1-35-23 Hozawa Setagaya-ku Tokyo
154 JAPAH

M. Fujiwara .

Nippoa Roche Research Centre
200 Kajiwara

Kamakura-shi

247 JAPAN

S. Hanada

Meijyho University
College of Medicine
Nagoya-shi

468 JAPAN

K. Hashimoto

Nippon Pesticides Co., Ltd
Biology Institute

4-31 Honda Kohchi Nagano-shi
Ohsaka-fu ’

586- JAPAR

. H. Inukai

Nippon Tokushu Noyaku Pestlcides Co., Ltd.
3-1-1 Toyota Hino-shi Tokyo
191 JAPAN

M. Inuzuka

Kanazawa University
College of Medicine
13-1 Takara-chyo
Kanazawa-shi

920 JAPAN

T. Komatu

Sumi temo Chemicals Co., Ltd.
4-2-1 Takatukasa Takarazuka shi
665 JAPAN ’

K. Koyabu '
Ueno Pharmaceutics Co , Ltd.
1-127 Higashiarioka Itami-shi
664 JAPAN

H. Nakamura

Taito Feizer Co., Ltd.
Pharmacodynamics Institute
Taketoyo-shyo-5

Chita-gun

Aichi-ken ’

470-23 JAPAN

Y. Oda

The Public Health Research Institute
of QOhsaka

1-3-Nakamichi

Tosei-ku

Ohsaka-shi

537 JAPAN

S. Sato .

Nippon Jyoshi UnlverSIty .
2-8-1 Mejirodai Bunkyo-ku Tokyo
112 JAPAN

H. Seto

Ehzai Pharceutics Co., Ltd.
Analytical Laboratory

4-6-10 Koishikawa Bunkyo -ku Tokyo
112 JAPAN

M. Shimizu

Kyowa Flermentation Co., 'Ltd.

3-6-6 Asahi-chyo Machida-shi Tokyo
194 JAPAN

H. Suzuki

Sumi tomo Chemicals Co., Ltd.
Biglogy Institute

4-2-1 Takatukasa Takarazula-shi
665 JAPAN

M. Takahashi

Kiss-me Cosmetics Co., Ltd.
7-Goban~chyo Ch1yoda ku Tokyo
102 JAPAN

H. Tokiwa :
Fukuoka Environméntal Research Certre
Vukaisano Dazaifu-chyo Tukushi- -gun
818-01 JAPANH

S. Utum1

Kyoto Kogoi Tectile College
Matuzakigosyokaido-chyo
Sakyo-ku

Kyoto-shi

606 JAPAN

M. Yamaguchi .
Kowa Chemicals Co., Ltd.

- 2-17-43 Noguchi-chyo

Higashimurayama-shi
550 "JAPAN :

———— e
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M. Yokota

V2ji-Seika 8 Chemicals Co., Ltd
Marocka-chys .
Yohoku-ku

Yovchawa-shi

222 JhFAR

Ron Talcott

Eddie Wei

School of Pudlic Health
University of California
Berkeley, California 94720

Dr. Gregory Page

Food Science Department
Cook College

New Brunswick, liew Jersey
03393

Kency Jensen

¢/o Dr. Dan Nebert

Departmant of Health,
Educaticn and Velfare

Rational Institutes of Health

8uilding 10 Rooiw 5B0S

Bethesda, laryland 20014

Dr. Jzmes 2. Flecker

Departrant of 8iochemistry

horth DJakota State University

of Ajriculture and Applied Science
Fargo, North Dakota 58102

Or. Kovacs Jozsef

‘Kezponti Elelmiszerelienorzo es
Yegyvizagalo Intezet

H- 1022 Budapest, H. Herman Otto u. 15
Joazgato

Dr. Errol Zeiger

National Institute of
Environzentzl Health Sciences
P.0. Box 12233

Research Triangle Park,

horth Carolina 27709

Dr. Paul W. Morris

Departrent of Biological Chemistry
Scheol of Basic Medical Sciences
University of I1linois -

Madical Center .

835 South Wolcolt Avenue

Chicago, I1linois 60612

Ms. Judith Bender .
Biology Department
Morehouse College
Atlanta, Georg1a
30314

Dr. D.R. Stoltz

Toxioclogy Research Livision
Health Protection Branch
Health and Welfare

Tunney's Pasture-

Ottawa, Ontario

K1AOL2

CANADA

Dr. Robert J. Gordon

Cancer Research

Department of Pathology

School of Medicine .
University of Southern California
2025 Zonal Avenue

Los Angeles, California 90033

Dr. Obermeier

E. Merck

Institute of Tox1cology
61 Darmstadc 2

Postfach 4119
Darmstadt, Germany

Judy S. Sebolt

Department of Biological Sciences
Lilly Hall of Life Sciences
Purdue University .

West Lafayette, Indiana 47907

Dr. Angela E. Auletta

Drug Metabolism Division
Microbiological Associates, Inc.
4813 Bethesda Avenue

Bethesda, Maryland 20014

James G. Herman

Department of Biology .
New Mexico State University -
Las Cruces, New Mexico 88001

Or. Ernest Bueding

Department of Pathobiology

School of Hygiene and-Public. Health
615 North Wolfe Street

Baltimore, Maryland® 21205

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS
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Dr. D.B. McGregor

Head, Division of Developmental Toxicology

Invenesk Research International
Edinburgh EH21 7UB
SCOTLAND

Kinsten Sogaard Anderson
Roskilde Universitetscenter
Postbox 260

4000 Roskilde

DK-4000

DENMARK

Dr. Edward F. - Hou .

Project Analyst Corp. Research
Miles Laboratories, Inc.

1127 Myrtle Street

Elkhart, Indiana 46514

Dr. W.R. Bruce

The Ontario Cancer Institute -
500 Sherbourne Street
Toronto, Ontario

MaX 1K9

CANADA

Dr. Beverly G. Sklarewitz
Department of Plant Sciences
Texas.A&M University

.College of Agriculture

College Station, Texas 77843

Dr. Raymond J. Shanberger
Biochemistry Department
Cleveland Clinic

9500 Euclid Avenue . -
Cleveland, Ohio 44106 R

Ms. Karen Brandt
Techn1c1an

" Department of Biochemical Gncology

Microbiological Associates
4733 Bethesda Avenue
Bethesda, Maryland 20014

. Dr. Robert R. Bankhead

Chief Microbiologist

Rosner Hixson Laboratories
3570 Horth Avondale Avenue -
Chicago, I1linois 60618

Prof. ‘Emmett J. Johnson -
School of Medicine

Tulane University

New Orieans, Louisiana 70112

William Ross

Monsanto Research. Corporatlon
1515 Nicholas Road

Dayton, Ohio 45407

Dr. Stephen A. Sonstein
Department of Biology
University of Dayton
Dayton, Ohio 45463

Prof. V.G. Likhoded
Department of Microbiology
Mechnikov Research Institute
for Vaccines § Sera

Perculok Mechnikova 5-a
103064 Moscow K-64

USSR

Dr. R. L. Peer
Histochemist

Mutagenic Section

Bristol Laboartories
P.0. Box 657
Syracuse, New York ' 13201

John J. Donch

. Palo Alto Medical

Research Foundation
860 Bryant Street
Palo Alto, California 94301

Lewis Maharam
Biology Department.
Lafayette College
Easton, PA 18047

Dr. Larry A. Wheeler

" Department of Pharmacology

University of California
Los Angeles, California . 90024

Ms. Judith Bender
Biology Department
Morehouse College -
Atlanta, Georgia 30314

Dr. M. Peyre

Assistant Manager .

Microbiological Research

Centre de Recherchss Roussel UCLAF
102 Route de Nolsy

93230 Romainville

FRANCE .

Ms. Beverly Sklarewitz
Genetics Section - .
Texas A8M University .
College Station, Texas 77843
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Octobef

Gr. Jacod Savage-

De:art-‘nt of Biology

Rlatzra Agriculiural and
¥echanical University
hormal, Alabama 35762

Dr. Benjamin J. Barnhart
Cellular & Molecular Biology
University of California

Los Alemas Scientific Laboratory
Los Aleros, liew lexico 87545

Cr. Byron E. Butterworth

Chief, Microbiology Section
Paskoll Latboratory for

Toxicolegy and Industrial Med1c1ne
£.1. DuPont de itemours & Co. Inc.
¥ilnmington, Delaware 19398

Dr. Ray Fall

Cheristry Cepartment
University of Coloraco
Soulder, Colorado 803809

Dr. Couglas McGregor

inveresk Pzsearch Internat!onal
Inveresk Gate :

Ed1uvurgn E421 7VB

SCOTLAND

Professor Or. €. Rohrborn

Institute fur Humangenetik
und Anthropologie

Universitat Dusseldorf

Universitatsstrasse, 1

Gedaude 23/12

4G Cusseldorf -

GIRMAN

pr. $.J.P. Miller

Poussel Laboratories Ltd.
Kingfisher Drive
Covingham, Swindon

Wilts

ENGLAND

Dr. A.0. Uwalfo .
Department of Biochemistry
The University of Ibadan
NRIGERIA

Professor Emmett J. Johnson

Departrent of Mic-obiology
and lrmunology

School of Medicina

Tulane University

1430 Tulane Avenu2 :

New Orleans, Louisiana 70112

Or. Kiane Fagerberg

Assistant Professor

Department of Animal Sciences

Colorado State University

fort Collins, Colarado 80523

Dr. Susumu Utsumi

Faculty of Textila Science
Kyoto University of Industrial
Arts and Textile Fibers
Matsugasaki, Sakys-ku

Kyoto 60&, JAPAN

Or. Michael Prival

HFF-156

Food and Drug Adnnn1strat10n
200 C Street S.W.
Washington, D.C. 20204

Ms. Olga Powers

c¢/o Sister M. Eucharista
Saint fominic Academy

2572 Kennedy Boulevard

Jersey City, liew Jersey 07304

Mrs. Amy Wachs

115 South Urew Street

320 Brokaw

Appleton, Wisconsin ~ 54911

Or. 1.Y. Andreeva

Gamelya Institute for Ep1demlology
and Microbioltogy AMS USSR

Ulitza Gamaleya, 18

Moscow, D98, USSK

Dr. Helle Darrigrand
Section Biologie Humaine
Centre de Recherche INRS -
Route .de Neufchateau
54500 Vandoevre

"Boife Postale no 27 .

FRANCE
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Dr. Graham Walker )
Department of Biology

Massachusetts Institute of Technology

Cambridge, Mass. 02139

Dr. D. Starling

Department of Genetics

‘The University of Aston

in Birmingham :

Gosta Green, Birmingham B4 7ET
ENGLAND .

Or. Bharat B. Chatoo

Department of Radiation Biology
-and Biophysics

The University of Rochester

School of Medicine and Dentistry

Rochester, New York 14642

Mrs. S. Samuellov

¢/o Dr. N. Gruener .
Environmental Health Laboratory
Medical School

Hebrew University

Jerusalem

ISREAL

Dr. Allan Hedges
Nutrition Department
Naylor Dana Institute

for Disease Prevention
Valhalla, New York 10595

Dr. R.L. Peer -
Mutagenic Section
Department of Toxicology

Bristol Laboratories

Bristol-Myers Company
P.0. Box 657
Syracuse, New York 13201

- Dr. Mikio Shimizu

Tokyo Research Laboratory
Kyowa Hakko Kogyo Co. Ltd.
3-3-6 Asahicho, MachIdashi
Tokyo 194

JAPAN

Ms. Kristine Mortlemans
c¢/o Dr. Vince Simmon

- Stanford Research Institute

Applied Microbiology Program
Building 28

333 Ravenswood Avenue

¥enlo Park, California 94025

Dr. Jeff Tosk

Nayltor Dana Institute

for Dlsease Prevention
Environmental Carcinogenesis
Dana Road

Valhalla, Hew York 10595

Dr. C. Gairola

Tobacco and Health
Research Institute
University of Kentucky .
Lexington, Kentucky. 40506

Or. Thomas B. Elliott

Project Coordirator

Department of Microbiology
Hazelton Laboratories America, Inc
9200 Leesburg Turnpike

Vienna, Virginia 2218)

Dr: Bayo Jegede

Senior Scientist

Amsco Industrial Company
2820 VHest 23rd Street
Erie, PA 16512 °

Professor Neville R. Kallenbach
Department of Biology

Joseph Leidy Laboratory of Blology
University of Pennsylvania
Philadelphia, PA 19174

Dr. R.S. tdgar

Division of Natural Sciences
Thimann Laboratories
University of California
Santa Cruz, Callfornla 95064

Robert L. Campbell, Ph.D.
Wayne State University
School of Medicine

Gordon H. Scott Hall of Basic MedlcaI Sciences

Department of Surcery
540 East Canfield Avenue
Detroit, Michigan 48201

Dr. W.D. Fordham

Department of Chemistry
Fairleigh Dickinson University
Teaneck-Hackensack Campus.
Teaneck, New Jersey 07666

Dr. A.S. Shetty

Department of Biology

College of Sciénce and Technology
Florida Agricultural and -
Mechanical University

Tallahasse, Florida 32307
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Dr. D. Averback

Section de Biologie

Fondstion Curie - Institut du Radium
26 rue 4'Uim

75231 Paris Cedex 05

FRANCE

Or. Jorgen rorkho1dt Andersen
Institute of Hyciene
University of Ccpenhagen

21, Blegdamsveij

gv ZIJD Copenhagen 0

14 .'\.

Dr. J. G. Niemand
Che.lstry Jivision

Atomic Energy Board
Pelinbada
Priveztsak/Private Bag X256
Pretoria 0031

Republic of South Africa

Ms. Beverly George

Research Technician
Depart~2nt of Animal Sciences
Colcraco State Uriversity
Fort Collins, Colorado 80523

Dr. Lawrence J. Marnett
Deparimant of Chemistry
Co]legD of Liberal Arts
hayre State University
Detroit, Michigan 48202

Dr. Frederick H. 3Sharpell
Senior Microbiologist
Givzusan Corporation

125 Delzwznna Avenue
Clifton, liew Jersey 07014

Dr. Masahiro Shimosako
Pr. Kensuke Hashimoto -
4-31 Henda-cho
Kawacninto |

Osaka '

JAPAN

Dr. B. J. Dean’

Shell Toxicology Laboratory(Tunstall)
Sittingbourne Research Centre
Sittingbourne, Kent, MEY 8AG

ENGLAND

Dr. Kenneth E. Sanderson
Faculty of Arts and Science
Department of Biolagy

The University of Zalgary
2920 24th Avenue N.W.
Calgary, Canada T2N 1N

Dr. Dean Lampe

Northern Natural Ges Company
Résearch Center

4840 F Street

Omaha, Nebraska 6€117

Dr. Richard L. Moore

Faculty of Medicine

Division of Pathology

The University of Calgary
2920 24th Avenue, N.W.
Calgary, Canada T2d -1N4

Dr. Kenneth H. Nealson

Scripps Institut of Oceanography
Post Qffice Box 1529

La Jolla, Californiec 92037

Or. Todd D. Skenkenterg -
Shankel Research Greoup
University of Kansas

715 Hayworth Hall
Lawrence,- Kansas 66045

Dr. H.P. Charles _
Department of Microbiology
The University of Reading
London Poad

Reading

RG1 5AQ

ENGLAND

Richard L. Peer
Mutagenic Section
Department of Toxico ogy
Bristol Laboratories

- P.0. Box 657~

Syracuse, New York. 3201

Dr. Bruce C. Kline

‘Department of Microbiclogy’

Mayo Clinic
Rochester, Minnesota - 55901

W
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Dr. Robert S. Lake

Senior Research Associate
Department of Pathology

The Children's Hospital of Akron
Buchtel Avenue at Bowery Street

‘Akron, Ohio 44308

Margaret Bahou

Research Technician

Health Science Center at Houston
Graduate School of Biomedical Sciences

‘The University of Texas

Health Sceince Center at Houston
P.0. Box 20334, Astrodome Station
Houston, Texas, 77025

Dr. Eugene P. Goldschmidt

Graduate School of Biomedical Sciences
Health Science Center at Houston

The University of Texas

P.0. Box 20334, Astrodome Station
Houston, Texas 77025

Or. N.V. Tomilin

Institute of Cytology of the
Academy of Sciences of

USSR

teningard 190122

SOVIET URION

William J. Stang .

Chief, Microbiology Section

Environmental Protection .Agency

Office of Enforcement

National Enforcement Investigations Center
Building 53, Box 25227

Denver Federal (enter

Denver, Colorado 80225

Dr. A.D. Chandler

Head, Microbiology Unit
Toxicology Department

The. Dow Chemical Company
P.0. Box 68511

Indianapolis, Indiana 46268

Ms. Carole J. Leong
Department of Environmental
and Industrial Health
School of Public Health
The University of Michigan
Ann Arbor, Michigan 48104

Dr. Robert K. Mortimer
Division of Medical Physics
University fo Califernia
Berkeley, California. 94720

Professor Morris E. Friendkin
Department of Botany, 4-001

- University of California

La Jolla, California 32093

Dr. Snorri S. Thorge1rsson

Head, Biochemical Pharmacology Section
Laboratory of Chexical Pharmacology
Division of Cancer Treatment

National Cancer Institute

National Institutes of Health
Bethesda, Maryland 20014

Dr. J. Mikucki

Departrent of Pharreceutlcal Microbiclat
Academy of ledicine .

90 235 Lodz, Howotki 137

POLAND :

Professor QOscar Grau

Department of Biochemistry
Faculty of Ciencias Exactas
Universidad facional de la Platz
Calles 47 Y 115

La Platz, Argentina

Or. M. Takahashi

Kiss Me Cosmetics Company, Ltd.
7, Goban-cho, Chiyoda-ku

'Tokyo JAPAJ

Dr. David Gandli

School of Environmental Sciences
Plymouth Polytechnic

Drake Circus

Pylmouth PL4 8AA:

ENGLARD .

Ms. Sara Semuelov

c¢/o Dr. N. Gruener :
Environmental Health Laboratory
The Hebrew University of Jerusalem
ISREAL

Or. T. Neudecker

Ingtitut fur Pharmako\ogie»
und Toxikologie

der Universitat hurzburg

87 Wurzburg, den -
Versbacher Landstrasse 9
GERMANY
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Prof. Guy Devaux
Phar—acie - Chimgue
Facuite de Pharmacie
universite ¢e 3ordeaux 11
91, ree laytei-e

33233 Sordeaus
FREGCE

or. Eranvel Riklis

Head, Biology Division

uurle=r Fesearch Centre - Negev
Ate—ic Erergy Cormission
P.0."B. 9521 Bzer-Skeva 84190
ISREAL

Dr. Jchn C. Tooham

Safety tvaivation Section
Irzerial Cne izal Indusiries” Ltd
Feresizz Aldersly Park
Facclesfield Cheshire

SKIV ‘slu

EHGLALS

Cr. Hicha2l Sy vestre

instityt Armznd-Frappier
Universite au Guebec

531 toul. ces Prairias, C.P. 100
Lavel-Zes-Rapides

Quetac, Canada H7H 423

Or. 22-on Ricardo VIDAL_PLANA
Potea
Yicrebiciosicel Cepactment
Jivisicre Stud1 e Ricerche

22333 (S. Fruttusso di Ponza)
M13>w3, Italy

Ms. Joan Cuay

c/o ur fchert J. Feckly
Associete Ciractor

%2val 2ioscienczs Laboratory
Nz2val Suzpiy Center

Caklard, Celifornia 94625

Cr. Eurtan Guttman
The Evergreen State College
Oly-pia, wWashington 98505

Dr. N.V. Tomilia
xﬁS itvte of Cytology
agemy of Scieaces ¢f the USSR
32. Yzklin Avenue
Leningrad, F-12i
USSR

arch Laboratorium S.p.A.

Dr. Janis Butler
WILSON LABORATGRIES

Analytical & Research Chemists & Blo1ogist

A Division of Wilson & Company
631 Crawford, P.0. Box 28
Salina, Kansas 67401

Vince Simmon
Stanford Research Institute

Applied Microtiology Program

Building 28
333 Ravenswood Avenue
Menlo Park, .Célifornia 94025

Dr. R. Guinet

Laboratoire de Mycologie

et Microbiolocie Industrielle .
Institut Pasteur de Lyon

77, rue Pastevr

69365 Lyon Cecex 2

FRANCE

Dr. James A. Brown

Uniroyal Chemical

Division of Uniroyal, Inc

Elm Street

Naugatuck, Comectlcut 06770

Robert E. Levin

Associate Professer

Department of Food Science & Nutrition
University of Massachusetts

Amherst Massachusetts 01002

Or. Ne11 G. McCormick

Research Microbiologist

Biotechnology 5Sroup .

Food Sciences Laboratory

US Army Natick Research

and Development Command
Department of the Army
Natick, Hassachusetts 01760

Dr. Stephen C. Pflugfe!der
Box 2065

Colgate University -
Hamilton, Mew ¥ork 13346

Dr. J.G. Niemand

Chemistry Division

Atomic Energy 3oard
Privaatsak/Private Bag X256
Pretoria 001

Republic of Sosth Africa
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December. 1976

Dr. J.H. Baillie
Director
Toxicol Laboratories Ltd.

Bromyard Road

Led Bury
Herefordshire HR8 1LG
UNITED KINGDO

Joe A. Farmer

Chief, Environics and

Human Factors Office

Department of the Air-force

Aif Force Armament Laboratory

Eglin Air Force Base, Florida 32542

Dr. Thomas E. Davis

Director of the Vet Lab

Vet Lab Animal Reference Laboratory
60 Commerce Way

Hackensack, MNew Jersey 07606

Dr. Robert J. Gordon

Cancer Research

Department of Pathclogy

School of Medicine

University of Southern California
2025 Zonal Avenue

Los Angeles, California 90033

Dr. Thind

New Jersey Medical School
100 Bergen Street
Building 12

Newark, New Jer,ey 07103

Or. Tracy 0. Wlikins
Department of Microbiology

VPI & SU Anaerobe Laboratory -
Virginia Polytechnic Institute
and State University

P.0. Box 49

Blacksburg, Virginia 24060

Dr. Walter A. Manch

Department of Chemistry

Division of Engineering Technologles
State University of New York
Agricultural and Technical College
Delhi, New York 13753 : :

Professor R.C. Cloves

Department of Biology

The University of Texas at Dallas
Box 688

Richardson, Texas- 75080

Dr. Michael D. Waters

Pathobiology Research Branch
Experimental Biology Latoratory

U.S. Environmental” Protection Agency
Research Triangle Park, North Carolina

Professor A. M. Reiner

Department of Microbiology

The Commonwealth of Massachusetts
University of Massachusetts
Amherst, Massachusetts 01003

Or. Oscar Grau

Departmento de Bioquimica
Facultad de Ciencias Exactas
Universidad Nacicnal de la Plata
Calles 47 Y 115

La Plata, ARGENTINA

Dr. Arthur W. Andrews

Frederick Cancer Research Center
P.0. Box B

Frederick, Maryland 21701

-Larry'Castle

Utah Biomedical Test Laboratory
520 Wakara Way
Salt Lake City, Utah 84108

Dr. R. L. Peer
Mutagenicity Section
Department of Toxicology
Bristol Laboratories -
P.0. Box 657

Syracuse, New York 13201

Dr. B. B. Elliott
Director of Research
froedtert Malt Corporation
P.0. Box 712

Milwaukee, Wisconsin 53201

Dr. Harvey thtf1eld

Department of Biological Chemlstry

-Medical School

The University of Michigan
Ann Arbor, Michigan 48104 -

27709



SCIERTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STFAINS

January. 1977

Professor L.E. Jackson
Chairman

Pepartrent of Microbiology-
Weber State College

3750 Harrison Blvd.

Ogden, Utah 84403

Cr. Richard D. Cowell
Group Leader

Witco Chemical LOTDOTBt\Oﬂ
Technical Center

P.0. Box 110

Oakland, hew Je-sey 07436

Dr. Jospeh A. Satriano Jr.
Fairleigh Dickinson University
Box £ 5 S.U.8.

Fairleigh Dickisson U.

1000 River Foad

Teaneck, N.J. 07666

Dr. Yukiji Shimojima
Technical Research Laboratory

Asahi Chemical Industry Co., Ltd.

2-1 Samejima, Fuji
Shizugka-ken MAIL #2186
JAPAN

Larry Castle

Utah Bioredical Test Laboratory
620 Wakara Way

Salt Lake City, Utah

84108

Dr. R.G. Allen

Senior Microbiologist

Certral Pesearch Demartmeat |
General Foods Corporation
White Plains, liew York 10625

Dr. Alexander M. Perritt
Perritt Laboratories, Inc.
P.0. Box 149

Hightstown, Rew Jersey ‘08520

Professor Jung-Yaw Lin

Department of Biochemistry
College of Medicine

Natioral Taiwan University

Ko.l Sect.l, Jen-41 Road

Taipei, Taiwan, Republic of China

Dr. Joan W. Eennett
Associate Prcfessor
Department of Bisloay
Tulane University

New Orleans, LA 79118

Prof. Or. U. Winkler
Abteilung fur Biologie
Lehrstuhl fur Biologie

der Mikroorganisman
Rubhr-Universitat Bochum
Postfach 102148,4630 Bochum 1
Germany

Or. Jeanette Winter

Associate Professor of Microbiology -
Department of Microbiology

School of Medicine

New York University Nedical Center
550 First Avenue

New Yor, New York 1C016.

Dr. Phoebe Asketh
Environmental Research & Technollgy

696 Virginia Road

Concord, Massachusetts 01742

Dr. Sanford A Lacks

Bepartment of Biology
Erookhaven National Laboratory
Associated Universities Inc
Upton, L.I., New York 11973

Br. Takashi Nakamura

Nagoya Pharmacology Laboratory
Pfizer Taito Company, Ltd.

No. 5, Taketoyo-cho, Chita-Gun
Aichi-Ken, Japan 470-23

Dr. I.-Prinsioo
Department of Bactericlogy

‘National Research Institute

for Occupations] Diseases

South African Medical Research Council’
Joubert Street Ext.

Between Kotze & de Korte Sts
Johannesburg 2001

South Africia

Dr. Lewis G. Maharam
Dr. S.K. Majundar
Department of Biology
Lafayette College
Ezston, PA 18042

Ms. Beverly George

Research Technician = -
Department of Animal Sciences
Colorado State University
Fort Collins, Colorado- 80523
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January, 1977

Mr. Ken Stewart
Research Assistant

‘Biology Department

Montclair State College
State of New Jersey

Upper Montclair, New Jersey
07043

Dr. Ignacio Castells
Microbiological Department
Laboratorios ‘Andreu
Mnragas 15

Barcelona 6, Spain

Leonard Flowers

N18 LablOl

Monsanto Company

800 North Lindbergh

St. Louis, Missouri

63166

Prof. Dr. med. Dietmar Gericke
Farbwerke Hoechst AG

vormals Meister Lucius & Bruning
6230 Frankfurt (Main) 89
Postfach 80 03 20

Hest Germany

Or. Margaret Miovic
Assistant Professor
Department of Biology -

. Edward Martin Biological Laboratory

Swarthmore College
Swarthmore, PA 19081

Or. M. Shiriaty

Taj Pahavi Cancer Institute
Pahlavi Medical School

Ave. Bayat

Tehran, IRAN

Professor Paul S. Nicholes -
Cepartment of Microbioloay
College of Medicine

Medical Center

The University of Utah

Salt Lake City, Utah 84132

Di». Barry Goldin

Infectious Disease Service
New England Medical Center
Hospital

171 Harrison Avenue ]
Boston, Massachusetts - 02111

~

Ms. Jo Anne Gridley

Dr. Kenneth J. McDougall
Department of Biology
University of Dayton
Dayton, Ohio 45469

Ms.Sandee Rosen

Department of Food and Nutrition

Florida State University
Tallahasse, Florida
32306

Dr. Hiroaki lyehara-0Ogawa
Cancer Research Institute
Faculty of Medicine -
Kyushu University
Fukuoka, Japan

Mr. Gregory V. Page

Department of Food Sciences

Cook College

Rutgers State Un1ver51ty

of New Jersey

P.0. Box 231

New Brunswick, New Jersey 08303

Dr. E. Weisenberg

Institute for the Standardization
and contral of Pharmaceuticals
P.0. Box 1457

Jerusalem

Isreal

" Dr. R. Cabridenc
.Centre de Recherche

Institut national de recherche
chimique applwqgee

Boite postale n

F-91710 Vert 1le Petlt

France

Dr. Inder Thlnd

Professor of Preventive Med|c1ne
New Jersey Medical School

100 Bergen Street

Newark, MNew Jersey 07103

Dr. Dennis Hsieh

~ Environmental Toxicology

University of California
Davis, California

Dr. R.L. Peer
Mutagenicity Section
Department of Toxicology
8r15to\ Laboratorxes

P.0.

Syracuse New York 13201
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January, 1977

Dr. Judith Bander
Bialogy Cepa-tment
Mo-ehouse College
At”anta, Georgia 30314

Dr. Peter Goldman

Clinical Pharmacology Unit -
Beth Isreal Hospital

330 Brookline Avenue
Boston, Massachusetts 02215

Or. Arlyn Restan
Departrent of Biology
Warzbury College

. Waverly, lowa 50677

Dr. Ruth F, McFadden, Chief
Consolidated Leb Services

U.S. Envirpamental Protection Agency.

College, Alaska 99701

Dr. hilip 0. Harriman.
Univarsity of Aissouri

Depa -trent of Biology

Kansas City, Missouri 64110

Dr. ¥illiam R. Chesbro
University of Few Hampshire
Cepartrent of Micrabiclogy
Durham, MNew Harmpshire 03824

Ir. P. Van Dijck

Katholieke Univarsiteit de Leuven
. Leuvea

Belgium

Dr. T. Matula
Bio-Pesearch tab. Ltd.
265 Hyrus Boulevard
Point-Claire, Quebec
Canaca

E.J.. Kirsch

Professor

Enviroarental Enjineering -
School of Civil cngineering
Purdue University

Civil [ngineering Building
West Lifayette, indiana 47907

Herbert N. Prinze,. Ph.D.
Scientific Direztor

Gibraltar Biological Laboratories, Inc.

23 Just Road

" Fairfield, New lersey

07006

Dr. Lawrence J. Marnett
Wayne State University

College of Liberal Arts
Department of Chamistry
Detroit, Michigan 48202

Or. James Felton

L~523

Lawrence Livermore Laboratory
P.0. Box 808

Livermore, Califarnia 94550

Dr. Douglas I. Hepler
Director of Microoiology
Blars Bioresearch Laboratory
225 Commerce Drive

P.0. Box 2211

Fort Collins, Colorado 80522

Prof. Dr. med. Dietmar Gericke
Hoechst Aktiengesellschaft
Labor fur Krebsforschung

6230 Frankfurt (M)80

Postfach 80 03 20

HWest Germany

Dr. Marta Torroella Kouri
Centro Nacional

de Investigaciones Cientificas
Havanna, Cuba

Ors. Joseph Diacovc &

Frits Lehner

Department of Chemistry

College of Sciences

The Pennsylvania State UnlverS\ty
152 Davey Laboratory .
University Park, PA 16802

Dr. Honte Levitt
Biodecision Laboratories.

- 4415 Fifth Avenue

Pittsburgh, Pennsyivania 15213

“
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Or. John A. Robertson

Loys J. Nuvez. Head

Department of Biochemistry and Soil Science Biomaterials

University College of North Wales
Bangor, Gwynedd, LL57 2UW
United Kingdom

Or. Robert J. Grodon

Cancer Research .

Department of Pathology

School of Medicine

University of Southern California
2025 Zonal Avenue

Los Angeles, California 90033

Ron Sosnowski

% R.E. Kouri ,
Microbiological -Assiciates
5221 River Road

Bethesda, Maryland 20016

Dr. Benjamin J. Wilson

Pr. Judith H. Nicholson
Center in Toxicology

School of Medicine
Vanderbilt University
Nashville, Tennessee 37323

Dr. Monte Levitt
Biodecision Laboratories
A415 Fifth Avenue
Pittsburgh, PA 15213

Mrs. Ir. D.H. Waalkens

Scientific Development Group
Section of Reproductive Toxicology
Organon

P.0. Box 20 .

Oss

HOLAND

- pr. Anver Rahimtula

Department of Biochemistry

Femorial University of
Newfoundland

St. John's, Newfoundland

Canada AlC 557

Or. Charles Kuzdas
WARF Institute -
3301 Kinsman 8lvd .
Madison, Wisconsin
53704

Materials Science Technology Laboratortes

College of Dentistry & Pharmacy
University of Tennesses Medical ants
Memphis, Tennessee 38163

Dr. Angela Auletta
Drug Metabolism Division

* Microbiclogical Associates, Inc.

4813 Bethesda Avenue
Bethesda, Maryland - 20014

Judith Bender

Biology Department

Morehouse College

Atlanta, Georgia
30314

Joseph M. Kornfeld, Ph. D.

" Research Bielogy

State of Connecticut
Department of Health
Laboratory Division

10 Clinton Street.

“Hartford, Connecticut 0610!

M. ilordstrém

Mol. Biol.
Odense Universitet
Niels Bohrs Alle
5000 Odense
DENMARK

Lisa Lund

Research Assistant

Graduate Program in Ecology
408 Tenth Street

The University of Tennessee -
Knoxville, Tennessee 37916 -

Dr. N.F. Stepanova
Gameleya Institute for .
Epidemiology & M1crob1ology
AMS USSR

Ulitza Gameleya, 18°
Moscow D-98

USSR

Richard Winart )

¢/o Richard L. Bernstein
Department of Biolocy :
San Francisco State-University
1600 Holloway Avenue

san Francisco, California 94132



SCIEHTIST AND ORGANIZATIONS WHO HAVE RECUESTED OUR fESfERASTRAlNS

February, 1977

Saruel Liberman, Ph.D.
Sigma Chemical Company
Post Office Box 14508
St. touis, M1s<our1
6317¢ .

Robert J. Yadner
Departrent of Ficrobiology
University of Virginia
School of lMadicine .
Char\ottesVI\le, Virginia
224901

Lynnette Fergusoan DPhil {Oxon)
Research Fellcw

Deparirant of Community Health
The University of Auckland
Priva:e Bag

Auckaind, tiew Zealand

David weinstein, Ph.O.
Research Divisien
Hoffrén-La Foche, Inc.
Kutley, New Jersey
07119

T.M. Erooks

Shell Toxicology Laboratory (Tungstall)
Sittingbourne Research Centre
Sittingbourns, Kent ME9 8AG

URITED KINGDOH .

Dr. Claude Paoletti

Lavoratoire de Pharmacologie
et ad Toxicologiz Fondamentales
31078 Toulouse Cadex

FRANCE

Mr. Mike Smylie

c/o Dr. S. Safe
Departnent of Chemistry
University of Guelph
Guelph, Ontario

Canada

Or. Wen C, Tsai
Department of. Chemistry
University of Texas

at Arlington
Arlington, Texas 76019

Dr. Angela Auletta
Attention: Jan Kuraka
Biological Associates
Drug Metaboiism Division
4813 Bethesda Avence

. Bethesda, Maryland 20014

Dr. Malgorzata Zdzienicka
Department of Biochemistry
Warsaw Medical School
02-097 Warsaw, Banacha 1
POLAND

H. Endo

Cancer Research Institute
Faculty of Medicine
Kyushu University

Fukuoka 812, Japan

Dr. M. Shariaty .
P.0. Box 14-1365
Tehran

IRAN

Sandee Rasen :
Department of Food and Nutr1t1on
Florida State University

Sandels Building

Tallahassee, Florida 32304

Or. C.E. Voogd

“National Inst!tute c¢f Public Health
Postbox 1

Bilthoven

THE NETHERLANDS

Jack A, Turner

Microbiology

University of South Carolina
Spartanburg, S.C. 29303

Howard F. Mower

Professor .
University of Hawaii at Manoa

School of Medicine

Department of Biochemistry & Blophy51cs
Biomedical Sciences 3uilding

1900 East-West Road . )

Honolulu, Hawaii ‘96322

February, 1977

Marian Richter, Ph.D.

Chief of Microbiology

Leary Laboratory, Inc.

343 Winter Street

Waltham, Massachusetts 02154

Dr. Warren Cook .
Department of Biology
Georgia State University
Atlanta, Georgia 30303

Dr. Claire L. Davison
Room 134

Biomedical Laboratory
Edgewood Arsenal
Department of the Army
Aberdeen Proving Ground,
Maryland 21005

R.E. Hurlbert .

Associate Professor
Bacteriology and Public Health
Washington State University

~Pullman, Washington 99163

Lee Chao

Department of Biochemistry .

Medical University of South Carolina
80 Barre Street

Charleston, South Carolina 29401

Dr. William Belser
Department of Biology
University of California
Riverside, California 92502

Dr. Steve Haag

Medical Technalogy
Department of Micrchbiology
University of Arizona
Tuscon, Arizona 85621

Or. Eric Eisenstadt

Department of Microbiology
Harvard School of Public Health .
665 Huntington Avenue

Boston, Mass.- 02115

Gary D. Hayen
Bacteriologist
Microbiology Research
Ralston Purina Company
Checkerboard Square

St. Louis, Missouri 63188

'

SCIENTIST AND ORGAHIZATIONS -WHO HAVE ﬁEQUESTED OUR TESTER STRAINS

Irving Salmeen, Ph.D.
Chemistry Department
Scientific Research Laboratory
Ford Motor Company

P.0. Box 2053 :

Dearborn, Michigan 48121

Geno J. Germano
Department of Biology
SUNY at Oswego -
Oswego, New York 13126

Irwin Fridovich

James B. Duke Professor
Department of Biochemistry
Duke University Medical Center
Durham, North Carolina 27710

Dr. Michael D. Waters

Pathobiology Research Branch
Experimental Biology Laboratory

U.S. Environmental Protection Agency
Research Triangle Park

North Carolina 27709

R.V. Johnston, D.V.M,
Manager, Toxicolegy Research

Occupational Health and tedical Research

B-1222 Building

Dow Chemical U.S.A.
Texas Division .
Freeport, Texas 77541

Luca K. Hsieh ’
Department of Microbiology
484 MWest 12th Avenue

Ohio State University
Columbus, Ohio 43210

Mary J. vYoll

Associate Professor of Microbiology
University of Maryland
College.Park," Maryland 20742

James R. Wild

Assistant Professor

Genetics Section

Texas A&M University .-
College Station, Texas 77843



SCIENTIST AND ORGANIZATIONS WHO HAVE- REQUESTED OUR TESTER STRAINS

‘March.i

Dr. David Lundgren

Inhalation Toxicology Research Instwtute )

. Loxslace Foundation for

edical Education and Research-
P.0. Bex 5820
Albuguerque, New Mexico 87115

P. Patrick Hess

Room 31z Jordan Hall
Indiana University
Bloomington, IN 47401

tars Rutberg, M.D.

Associate Professor-
_Tjanste

Bakteriologiska Iastitutionen
Karolinska Institutet

S-104 01 Stocknolm 60

SWZCEN .

Dr. E. Rabbani

_Enzo Biocherical

Research Product Production
Roca 1418

35 Park Avenus South

New York, hKew York - 10010

Vittoria A. Ortali
" Consorio Ricerca Farmaceutica
via Tito Speri 14
00540-Porezia-(Roma)
ITALY

Dra. Graciela L. de Antoni

C.1.C.

-Conicet

Instituto Multidisciplinario de
Biofogia Celular (Imbica)

Calle 526 entre 10 y 11.C.C.730

1900 La Plata

APGENTINA

Mike W. Fisher, Ph.D.
~ Director, Bacteriology

and Mycelogy Research
Parke, Davis & Company
Joseph Campau at the River
Box 118-General Post Office
Detroit, Michigan. 48232

- Dr. Robert McMahon

Experimental Chemotherapy
Li1ly Research Laboratories

- Indianapolis, Indiana 46206

Rod A. Kelln
Assistant Professor of Chem1stry
University of .Regina :

Regina, Canada S54S 0A2

Richard L. Myers; Ph.D.
Microbiologist

Assistant Professor of Life Sciences
Southwest’ Missouri State University
Springfield, Missouri 65802

K.S. Korgaonkar, Ph.D.
Head, Bioohysics Division
Tate Memo-ial Center
Cancer Research lnstitute
Parel, Bombay 12

"~ INDIA

Warren W. Nichols, M.D., Ph.D.
Head, Depertment of Cytogenetics
Institute for Medical Research

. Copewood Street

C;mden}‘uew Jersey 08103

James:G. Karman
Department of Biology

. New Mexico State University
~Las Cruces, New Mexico 88001

Or. franco de Lorenzo

Cattedra di Chimica Biologica

11 Facolta di Medicina e Chirurgia
University di Napoli

Via Sergio Pansini

80131 Napoli

ITALY.

Elias Balb-nder

Directar of Genetics and
Carcinogenesis Research
American Cencer Research Center
6401 West Colfax Avenue
Lakewood, Colorado 80214

March, 1977.

Ms. Anne Trontell

Energy Resources Company
185 Alewife Brook Parkway
Cambridge, Mass 02138

Dr. K.G. Dossou

L'Oreal

1, Avenue de Saint- Germain
93601 -Aulnay-sous-Bois

FRANCE

Dr. A.A. Stark
Department of Nutrition
~ and Food Science
Building 56-126

M.ILT. .
Cambridge, Mass 02139

Philip Oliver
University of Cambridge
Department ‘of Genetics
Downing Street
Cambridge CB2 3EH
ENGLAND

Howard F. Mower

Professor

University of Hawaii at Manoa

School of Medicine

Department of Biochemistry-and
biophysics

Biomedical Sciences Building

1960 Last-West Road

Honolulu, Hawaii 96822

J.W. Hart ' =
Leo Pharmaceutical Products
DK-2750 Ballerup

DENMARK

Dr. David M. [saacson
Senior Research Scientist
Johnson & Johnson

New Brunswick, New Jersey
08903

Dr. Roger F. Brown

Department of Biology

Southwest Texas State University
San Marcos, Texas 78666

‘SCIENTIST AND ORGANIZATIONS WHO HAVE REQU:STED DUR TESTER STRAINS

Diane L. Brown
Department of Biology

"Johns Hopkins University

34th & Charles Streets
Baltimore, Maryland 21218

Mr. Ward L. Billhimer, M.S.
Manager, Microbiology Department
Hill Top Research

Miamiville, Ghio 45147

Dr. Lake

Virginia Institute of Marine Science
Gloucsster Pgint

Virginia 23062

Dr, Ranana Ben-Gurion

Isreal Institute for

Biological Research

Tel-Aviv University Medical School
P.0. Box 19, Ness-Ziona_

ISREAL

Dr. Masahiko Uyeta

Chief, Division of

Food Chemistry

Kochiken Eisei Kenkyusho

Kochi Prefect Public Health Lab
2-4-1 Marunouchi, Kochi

JAPAN 780

Dr. Phil Hartman
The Johns Hopkins University
615 North Wolfe Street -

_ Baltimore, Maryland 21205

Ir. P. Van Dijck
Laboratorium v. Hygiene
Vital de Cosierstraat 102
B-3000

Leuven

BELGIUM

Gwo-chen Li

Senior Specialist and Chief of
Pesticide Residue Division
PYant Protection Center

189, Chung Cheng Road, Wufend
Taichung Hsein Taiwan 431
Republic of China



SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS

Msrch, 1977

Manchar L. Sethi, Ph.D.

lepartment of Biomedicinal Chemistry

. The College of Pharmacy
and Fharracal Sciences
Haodard University

. 2200 -fourth Street, N.W.
wWashington, D.C. 20059

John Senkerik

. Saznior Pesearch Microbiclogist
‘Parsonal Products

Milltown, hew Jersey 08850

Mr. A.C. Newman

B8i105{Consultancy & Contract
Reszarch) Ltd..

Pinenzcd, College Rode, Bagsho.

Surrey GUl9 SER

E! ldL‘j-n}

Syivia Spengler -
Space Sciences
Richm ,nd California

Dr. Earl P. Berditt
Departrent of Fathology
School of Medicine
University of washington
Seattle, Washington 98195

Prof. Leopold Flohe, M.D. and
Peter H. Jacabi, Ph.D.
Departrent of Microbiolocy
Chanie Grunenthai GIBH
Rbteilung Medizinische Forschung
D-5130 Stolberg/Rhld. )
Postfach 129

Fed. Rep. of GERMANY

Prof. [r. med. -Cietmar Gericke
-Hoechst Akteilgesellschaft
Ledor fur Krebsforschung

6233 Frankfurt (M) 80
Postfach &0 03 20 -

GERMANY

Or. John Roth

Departr=nt of Binlogy
University of Utah

Salt ‘Lake City, Utah 84112

Andris Zervins, D.V.M., M.P.H.
Westinghouse R&D Center

1310 Beulah Raad

Pittsburgh, PA" 15235

. Prof..Dr. Kyril Dimov

The Higher Institute of

Chemical Technology
Darvenitza 56, Sofia
BULGARIA

Alfred W. Hoadley, Ph.D.
Associate Professor

School of Civil Engineering -
Georgia Institute of Technology
Atlanta, Georcia 30332

Lili Schoeller, M.D.
Zentrallaboratorium
fur Mutagenitatspryfung
Breisacher Strasse 33
7800 Freiburg 1. Br.
GERVANY

VISTA

Vismara Terapeitici
22064 Casatenovo (Como)
ITALY

M.D. Brayman

Professor

Department of Hicrobiology
508 Life Sciences Building
Lovisiana State University

and. Agriculturzl and Mechanical College-

Baton Rouge, Lcuisiana 70803

Craig B.. Swick

The George ‘Washington University
Medical Center

Department of Microbiology

2300 Eye Street, N.W.
Washington, D.C. 20037

Linda 0. Judge
Laboratory 715

Haworth .

University of Kensas
Lawrence, Kansas 66044
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March, 1977

Dr. Ludmila-lIvanova-Chemishanska

- Chief, Lab."long-term effects

with Chemical Etiology"
Instityte of Hygiene and

Occupational Health
Boul.D.Nestorov 15 Sofia 1431
BULGAR{A

Mrs. Elizabeth Muthiani
Botany Department

Kenyatta University Co]lege
P.0. Box 43844

Nairobi, Kenya

Dr. Douglas L. Brown

. Department of Biology

Dr. Richard Bockrath

Department of Microbiology
Indiana University

School of tedicine

1100 West Michigan Street
Indianapolis, IN 46202

Dr. N. Voiculet

Institute of Oncology
Bd. .1 Mai Nr. 11, sector 8
7000 Bucharest .
P.0. Box 5916

ROMANTA

Tae Kand, Ph.D.

Head, Chemistry Department
Bio-Technics Laboratories, Inc.
1133 Crenshaw Boulevard

Los Angeles, California 90019

£.D. Thompson, Ph.D.

Research & Development Department
Miami Valley Laboratories

The Proctor and Gamble Company
P.0. Box 39175

Cincinnati, Ohio 45239

J. Bootman

Head, Mutagenicity
Life Sciences Research
Stock, Essex CM4 9PE
ENGLAND

I. Prinsloo
Head of Bacteriology
National Research Institute
for Occupational Diseases of the
South African Medical Research Council
P.0. Box 4788
Johannesburg 2000
SOUTH AFRICA

Lake Forest College
Lake Forrest, [1linois 60054

Dr.- Shahla Ryce/Thompson
Departmant of Genetics

‘Trinity College

Dublin 2, Ireland

Curtis C. Harris, M.D., Head

Human Tissue Studies Section
Experimental Pathalagy Eranch
Carcinogenesis Progrer

Division of Cancer Cause and Prevention
Building 37, Room 3407

National Institutes of Health

Bethesdz, Maryland 20014

Philip Rotheim

Senior Biochemist

The Fleischman Laboratories
Standard Brands Incorporated
Betts Avenue

Stamford, Conn. 06904

Dr. J. Farkas

Deputy Director

Kozponti Elemimiszeripari
Kutato Intezet

Budapest II, Hermann Otto u. 15
MNB- 216-04805

Ltevelcim: 1525 Budapest
HUNGARY

" Ms. Dolores DeFonzo

Research Microbiologist
Chemicals Group

0lin Corporation
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Dr. Harold Rossmore
Department of Biology
Wayne State University
Detroit, Michigan 48202
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- Pharmakon Laboratories
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J.K. Hart

Leo Fharmaceutical Prodicts
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Or. L.W. Wettenberg

Professor of Pathology
University of Minnesota
Departrent of Laboratory Med1c1ne
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Box €39 Mayo Memorial Building
420 D2laware Street S.E.
Minneapolis, Minnesota 55455

Dr. Exra Yagil

Tel-Aviv University
‘Deparsment of Biochemistry
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Janssen Phavmaceutica
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Or. Beverly R. Heminway
Departrent of Microbiolocy
University of hotre Dame
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Karen D. Switzer-House
Microbiological Laboratories
Berlington, Ontario

CANADA

Dr. Chris Maach

Hooper Foundation

1550 NSW ’
University ofrCallforn1a

San Francisco, California 94143

Brian Markey

Dr. Robert K. Mortimer
Division of Medical Physics
University of lalifornia
Berkeley, California 94720

Paul Gordon, Ph.D.

Adjunct Professor
Department of Microbiology
Lloyola Univers-ty

Stritch School of Medicine
2160 South First Avenue
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Ru-dong Wei, Pt.D.

Department of Eiochemistry
National Yang-king Medical College,
Shih-Pai, Taipei, Taiwan

Republic of China

Jack Zbar, President
Arrow Engineering, Inc.
P.0. Box 1795
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.Colin Stuttard, Ph.D.
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Department of Mlcrob1o1ogy

Faculty of Medicine

Sir Charles Tupper Medical Building
Halifax, N.S.

Canada B3H 4K7

John C. Loper

Department of Microbiology
University of Cincinnati
Medical Center -

Eden and Bethesda Avenues
Cincinnati, Ohio 45267

Harvey Whitfield

Department of Biological Chemistry
The University of Michigan

Medical School _

Ann Arboe, Michigan 48109

-Dre. M. HANY

Head of Cell Biology Department
Roche Products Limited

P.0. Box 8
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ENGLAND

Martha L. Braun and

Beverly Paigen

Department of Molecular Biology

Roswell Park Memorial Institute
Department of Health, State of New York
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Dr. L.W. Wattenberg

Professor of Pathology

University of Minnesota
Department of Laboratory Medicine
and Pathology
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Minneapolis, Minnesota 55455

Dr. W. Dean Lampe

Northern Natural Gas Company
Research Center

4840 F Street
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Or. John C.M. Tsibris

Department of Biochemistry

and Molecular Biology -

The J. Hillis Miller Health Center
University of Florida .
Gainsville, Florida 32610

Dr. Lee Chao

Medical University of South Carolina
Department of Biochemistry

80 Barre Street

Charleston, South Carolina 29401

Dr. Gregory M. Lanza

The University of Georgia
College of Agriculture
Department of Poultry Science
Livestock-Poultry Building
Athens, Georgia 30602

Thomas C. Hollocher

Graduate Department of Biochemistry
Brandeis University -
Waltham, Massachusetts 02154

Dr. P. Lecointe

Centre National de la Recherche Scientifique
Laboratoire de Pharmacologie et de
Toxicologie Fondamentals

205, Route de Narbonne

31078 Toulouse Cedex

FRANCE

P. Lafont

Instiute National de la Sante

et de la rechercre medicale Y I Bis
Unite de Recherche de

‘Toxicologie Alimentaire

44, rue du Chemin de Ronde
78110 Le Vesinet

FRANCE

Dr. Richard L. Moore

The University of Calgary
Division of Pathology '
2920 24th Avenue, N.W.
Calgary, Canada T2N 1N
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’ -Canada
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Physical Chexistry Laboratory
Gereral Electric
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Chiung Chen Lu

Depzrtzent of Public Health ) .
Faculty of ledicine . .

University of Tokyo

Hongo, Bunkyo-ku

Tekyo
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Dr. ¥. Cortat

Groupz dz Microbiologie
L3 SA
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R.S. Sandhu
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Arthur Furst, Ph.D. "~

-University of San Francisco
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BauteriaUse Chang es

Product Cancer Tests

By VICTOR K. McELHENY

Speclal Lo The New York Times

BERKELEY, Calif. — Scientists
* working here with colonies of tiny
bacteria in little lahoratory dishes
are brewing a revolution in the ways
that chemical and pharmaceutical
companies test their new products
for cancer risks.

Up to now, chemical and drug

. companies and the Government agen-
cies that regulate them have de-
pended on life-time doses of chemi-
cals administered to laboratory rats
and mice. This procedure for un-
covering cancer risks takes about
three vears, and can cost $150,000.

Over the last 12 years, on the
fourth floor of the biochemistry

. building at the University of Cali-
fornia here, Dr. Bruce N. Ames and a
few colleagues have developed tests
using colonies of bacteria called
salmonella. These produce readings
in two or three days at a cost of

' only a few hundred dollars.

"~ In a process that many scientists
think is similar to the induction of
cancer, the single-cell bacteria can
undergo a mutation, that is, a change
in _inheritad characterstics, from
soime chemicals and not from others.

Thus, the salmonella, variants of
which can cause various diseases in
man and domestic animals, are serv-
ing as an cavly warning svsiem for
cancer risks from the hundreds of
new chemicals introduced each year
to the market place.

Presently, Dr. Ames and such col-
leagues as Dr. Joyce McCann and Dr.
Kim Hooper are refining the sal-
monella mutation test. They want to
find which classes of cancer-causing
chemicals, such as some hormones,
their test misses, They also want to
develop the test further as a measure
of a chemical's potency as a cancer-
causing agent.

But even now, becauze of results
from tests with the bacteria, plans
by such concerns as Merck & Com-
pany and E. I. du Pont d2 Nemours
& Compzny to market certain chemi-
cals have been mod:fied or canceied.

Other industries, such as the hair-
dye companies, whose products con-
tain mary substances that produce
bacterial mutations in the Ames test,

- have been slower to act, Dr. Ames

said in an interview, He noted that
the National Cancer Institute has in-
cluded hair-dye components among

some 200 substances being tested on
animals to see if they incuce cancer.

Use of the Ames test and other short-
duration tests are expect2d to expand
rapidly because of the new Federal law
regulating toxic substances. The law
went into effect Jan, 1.

Focusing further attention on the Ames
test was confirmation from cancer induc-
tion in laboratory animals of the risks
from a bromine-containing fire retardant
called Tris that has been used heavily
since 1972 in children's sleepwear,

The Consumer Product Safety Com-
mission did not act to remove some 20
million Tris-coated sleep garments from
store shelves until last month, a year
and a half after the substance proved
mutagenic in the Ames test

One finding that Tris was mutagenic
was published in Science 'ast January,
along with a special article by Dr. Ames
and his colleague, Dr. Arlene Blum, plead-
ing for an immediate ban on Tris in sleep-
wear.

In February, the Velsicol Chemical
Corporation, which recently merged with
the Michigan Chemical Corporation, the
main manufacturer of Tris, announced
it would no longer sell it for use in sleep-
wear.

Alterations in Characteristics

Mutations are alterations in the in-
herited characteristics of living things,
such as single-cell bacteria of the sort
used in the Ames test. The mutations
result from damage to the genetic chemi-
cal deoxyvribonucleic acid, o~ DNA, that
encodes instructions for livirg processes.

Scientists like Dr. Ames are increas-
ingly convinced that such utations,
brought ahout by substances at large in
the man-made environment of an indus-
trial society, cause most human cancer.

" Dr. Ames expressed worry that mas-
sive human exposure to man-made
chemicals, particularly pecticides and
other synthetics containing chlorine and
bromine, over the last 30 years could

E e

soon begin to drive up human cancer ¥
rates as cigarette smoking has done.
Adding to the worry, he said, is recent
work by a British scientist, Dr. Richard
Peto, an ascociate of the widely known ..
cancer statistician, Sir. Richard Doll. Dr.
Peto has found that halting exposure to ;°
cancer-causing agents—as when a person
stops smoking—only levels off the risk . = °
of getting cancer, rather than rolling *
back the risk as earlier studies indicated.
Liver Extract With Enzymes 3
The Ames test involves putting about .
one billion salmonella bacteria into Petri :.
dishes, along with a liver extract fmm
either rodent or human autopsies. The
liver extract, containing various worker
proteins called enzymes, are designed to
carry out some of the alterations of
chemicals that regularly go on in humans
or closely related mammals like rats and
mice.
The salmonella bacteria are of special
types, or mutants. They have outer mem-
branes that chemicals can penetrate more
easily than usual. They also have lost
their ability to make their own supplies
of a protein sub-unit, or amino acid, %
called- histidine, Thus, the mutants re- :%
quire histidine as a food supplement to ;" %
grow and multiply. : B3
When a mutagenic chemical is put ; s ;

into the dish with the bacteria, it causes
some, or many of them to mutate back to
a form that can make its own histidine.
Colonies of such revertants multiply
rapidly in the dish among their crippled . 1 The New York Times/Sandy Solomon
rivals. Spots showing the fast-growing Dr. Bruce N. Ames at work in laboratory at University of California at
cojonies crop up in a cloud around the Berkeley. He is doing researck on chemicals that could cause cancer.
place where a drop of the tested chemical tors. The other called 142B, is not in wide
Waspus. commercial use, James Howell, a Du

In a continued search for new types of Pont spokesman said, Both were found
mutants to increase the test's sensitivity, mutagenic in 72-hour runs of the Ames
Dr. Ames said, the Berkeley group is us- test that Du Pont workers think may
ing the much publicized “gene-splicing” have done this without the techniques of '

i

or genetic recombination, t_ech(\iques on tors. The other, called 142B, is not in wide
which strict confrols are being imposed. stead of solids or liquids.

Dr. Ames said, “It's really an exciting itte e
time. People ask what molecular biology Shifted to Other Treon Forms

: : s Du Pont told Federal regulator
e tributed. We could never - ! Eiflatory.
lg;zeevﬁ‘ris Cc\‘:}ilhgut the techniques of agencies, competitors an\i custorners of I
! its decision not to market the freons ¢

molecular biology.”

" 7 pending tests in animals. The company .
ho-\xx.l:s: ;%5; f;z's‘t‘:)ef gefl;{\?vn}?:gd;g;gotlyai: :wnch(;d its aftention to other forms of N fr$m ‘Ehe' f
L fens Witk hmiiteds of fabores freon, but Mr. Hm».wn' said that market- ew Yor ; !
tory rodents take two to three years, and iR es ?‘t lcast Lwo Years away. 'We're Times
o $150,000. in a tough position,” he said. 5:12-77
< g He added: “The Ames test is more o=le-

Last year, the test was used on two
types of freon that Du Pont was con-
sidering as substitutes for freon 11 and
12 spray-can propellants. These chloro-:
fluorocarbon propellants are to be re-'
moved from the market as a threat to,
the ozone in the stratosphere, which
absorbs mutagenic ultraviolet rays from
the sun, to which some types of skin can-
cer are attributed.

One of the substitute freons, called 22,
is used in the cooling systems of refrigera-

helpful than damaging. The need is to
develop skills both in government and in
industry to find out where the vellow
warning flags are, We didn't want to
overreact to the Ames test. We took
this decision at some risk. But if we
didn't do it, it would have been really
wrong.”

Other companies also deciding to hold
off on marketing mutagenic freons are
, Imperial Chemical Industries Ltd, and the
'Allied Chemical Corporation. .

e el
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UNION CARBIOE CORPORATION
NUCLEAR DIVISION
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POST OFFICE BOX Y
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‘June 3, 1977

Dr. Bruce N. Ames
Biocheaistry Department
University of California
Berkeley CA 94720

Dear Dr. Ames:

‘Enclesed is a group of manuscripts that we have written over <he past
year. I suspect tte nitrosopiperidine work will be of particular interest
to you ir deriving the relationship between mutagenicity and carcinogenicity.

Thank. you for your aid and the strains that made the work possible. If
possible, please send us your strains TA92 aad TA94 so that we might evaluate
their use with cruce materjals contalning inorganics in addition- to organics. )

We héve also had troubles with a background or spontaneous level that.
varies ccosiderably with TA1535 and TA1977. Reisolation and maintenance of
frozen stocks has cot helped. Thus, mew TA1335 and TA1977 stocks would be
useful. Thank you in advance for your courtesy.

Respectfully yours,

. . /\
\-*'.7<£7¢€;;1:/‘--——
es L. Epler -
1ology Division
Oak Ridge Natioval Laboratory

JLE:caa
Eaclosures

P.S.: Strains requested: TA92, TA94, TA1535, and TA1977

J. Toxicol. Environ. Health

LYTICAL LOGICAL ANALYS TEST MATERIAL oM THE
YNTHETIC TEC . C E;th§

RETERIUNERARL, U Salmonella typhimurs un/MiCROSOMAL ACTIVATION

YSTE

. 1 epni A igree, T

Biology Division,
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

ubin, C. -

Analytical Chemistry Division,
Oak Ridge National Laboratory,
Oak Ridge, Tennessee - 37830

By acceptance of this article, the publisher or recipient
acknowledges the right of the U.S. Government to retain a
nonexclusive, royalty-free license in-and to any.copyright
covering the article.

Research was sponsored in part by the Environmental Protection:
Agency (lAG-OS-EGSlg and in part by the Energy Research and
Development Administration under contract with Union Carbide

‘Corporation.
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BOSTON UNIVERSITY MEDICAL CENTER

BOSTON UNIVERSITY SCHOOL OF MEDICINE

80 .IAST COMCORD SIREET, bOSV)I. MASSACHUSETTS 02118

Jupe 2, 1977

Dr. Bruce R. Anmes

Departzent of Biochemistry
University of California, Berkel=y
Serveley, California 9h720

Desr Bruce:

I ag Sust returning from the public hearings staged by the. ACS
on smoxing ani healtb at which I preserted your and E. Yamasaki's
data on the ratagenicity of urines. Tte Chairman of the session{
Darid Baltimore, made the thanks of the Blue Ribbon Commission to you
a'part o2 the record and was very ‘appreciative of your generosity in
=a%irg these lovely data availabie. The testimony drew attemtion
fron two reporters who were briefed in more details about your work.
If <hey write anything sensible, I shall.send it along to you.
Inclosed is.a brief written summery of my testimony.

Looking up reference #32 of your preprint, I found a miaor .
typing error. Cancér Res, 35 came out in 1975 (mot in 197L4). Perbaps
there is still time to,correct it befor= it goes to print.

Agein, meny thanks

Sincerely,

Hugues J.-P. Ryser, M.D.
Professor of Pathology and
Prarmacology

BJPR/nah A
Ps Thrdea Ctes BOne Yomwouend .

Dr. H. J.-P. Ryser s Testimony »
Blue-Ribbon Committee on. Tabacco and Health, Amerigan Cancer Socxety
Boston, June 2, 1977

Cigarette Smokers bave mutagenic urine: What does it mean?

Data gathered in a number of laboratories in the last 15 vears explain how a -
'rarcinogen can cause wmutations and how mutations caused either by radiation or
‘chemicals can lead to cancer'(l).A.Carcinogens or their close derivatives bind
covalently to cellular DNA and lead to errors in DNA replication, which aie passed
aleng Eo daughter cells as somatic mutations. It had long been suspected that the
slow process by wﬁich‘a normal cell‘becomes a cancerous tissue begins with a:somatic
wutation. To be potthiélly carcinogenic, mutations must confer a growth advantage
tu the mutated cell_(l). This theory of carcinogenesis has been recently streﬁg;hened

by the finding that carcinogens are mutagens. Ames and co-workers have found. that

157 of 175 carcinogens‘Fested cause mutations in one or several strains of bacteria (2).

Awong these 157 compounds there is a rough correlation between mutagenic potency in
bacteria and carcipoggnic.potency in animals.

Thé Ames Test allows‘oﬁe to examine pure compounds as well as complex mixtures
such as cigarette smoke condensates., It comes as no surprise that cigarette smoke
condensa;e is strongly mucagénic in two strains of bacteria (3). It h;s been
known for a long time cthat tobacco tar can cause a variety of cancers in'severai
animal species. There is overwhelming epidemiologic evidence that it causes
vancer in ﬁah. Heavy smokers present a.significantly increaseé incidence of cancers
Gf the lung, larynx, esophagus, stomach, bladdef,Akidney and pancreas. The latter
-Lhrge lpcalization§ indicate that carcinogens of tobacco tar are absorbed from
the lung and enter the general circulation. The most recent data from Ames'
laboratory further prové this point. They demonstrate that the urine of heavy

smokers is mutagenic while the urine of nonsmokers is not (4).

R Sy
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Afbuquerque, New Mexico 87115
april 7, 1977

Dr. Bruce Ames

Departnent of Biochemistry
University of California
Berkeley, California 9472C

Dear Dr. Ames:

Trank you very much for your brompt response to cuf'sludge
mutant problem. We appreciate vour taking the time to
help us out. ’

I should also like to requast a set ‘of Salmonella tester
strains. V¥e shall be using them to test the components of
various heat-transfer fluids intended for use in domestic
solar heating and cooling SHAC) systems as part of an
environmental s<udy of SHAC for ERDA's Division o< Environ-
mental Control Technology.

Thank you for your consideration.
‘Sircerely yours,

"Cffyfp*LCioL;alzodizL“ggi,,

Sieglinde N2uhauser
Biosystems Studies
Division 5441

B laboratory by Colorado State University..

UNITED STATES ENVIRONMENTAL PROTECTION. AGENCY

64 ARCTIC ENVIRONMENTAL RESEARCH LABORATORY

COLLEGE. ALASKA 99701

January 21, 1977

Dr. Bruce Ames
Biochemistry Department
University of California
Berkeley, CA 94720

Dear Or. Ames:

Qur laboratory is involved in a project entitled, "Mutagenicity of
Intermediates of Petroleum Degradation.” This project was started

at Colorado State University and is being continued at the University
of Alaska. The five standard tester strains of Salmonella typhimurium
suggested for environmental screening studies were obtained frem your
Characterization of the
strains after transfer to the University of Alaska on soft agar indicates
that the R-factor has been lost. from strains TA98 and TA100. 8oth
strains are sensitive to 10 mcg. ampicillin sensitivity disks. TA100
.is no longer reverted by methyl methanesulfonate. Batkground counts
for the strains without R- factors are difficult to maintain wwtntn the
established limits.

We have consulted your laboratory by phone and it was suggested that
we obtain a new set of the standard tester strains TA98, TA100, TA1535,
TA1537, and TA1538. Please send .us these strains so we may continue
our research project. We have the reprints you sent previously. Thank
you for your cooperation in this matter. :

Ruth F. McFadden, Chief
Consolidated Lab Services
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i z ‘: KOREA ATOMIC ENERGY RESEARCH INSYITUTS '
' \' P.Q BOX 7, CHEONG RYANG
s TELEX: WAER! 23415 SEOUL. KOREA o TEAEVOM: 98- 0181

; m KAER

Ford Motor Company ’ . . 20900 Rotunda Drive 5 . . : X '
Dearborn, Michigan 48121- . ) ¥arch 31, 1977

Scientific Research laboratory . Ma ling Address:
Chemistry Dept. P.C.Bax 2053 Professor B.N., Ames

Dearborn, Michigan 48121 N
. Biochenistry Dept,:
R : Febm« 8, 1917 . University of Califomia
- . Berkeley, Celiformia 94720

Prof. 3ruce N. Ames Co .o .
Departzent of Biochemistry . ’ o
University of Californmia ’ ’ Dear Dr. . Azes 1

Berkeley, Californis 94720 ' :
I a» a Ph.D. candidate at the Seoul National University in Korea arnd also

Dear Prof. Ames: . ’ ’ o work as a researcher at the Molecular Biology Laboratory of Korea 4tozic Znergy
V : n Research Institute. For last two years, I have been working on ervirorzentel
W would appreciate receiving the Salmonella strains for the mutagenesis mutagens with your Salmonella TA strains which you had PN"ldEd te Dr. Se Yong
test as deecribed in your general lezter of May 28, 1976. ) ’ - Lee, the head of our Molecular Biology Laborstory.
Tbe test vill be conducted by WMs. Patricia Mucéi, s reseacch technician ' A - )
with considerable mizrobiology experience, .using the microbiology lsboratory For y Ph.Ds thesis, I work on chemical mutagenesis in S, t‘r:!'dza:ﬁ.*.:.
‘at Mary grove College under th= supervision there of Sister Mary Reuter. For this work, I need some additional your Salmonella strains. I would aprre-
. ) ciate if you could provide me with hisD3052 TA1534, and TAL975 strains. These
This experinent is a senior research project for Ms Mucci, and is also ’ strains will be very helpful for my research. Dr. Kwang Woong Lee, an excherge
ba2ing run to glve Scientific Research Labvoratory personnel experience . professor from Seoul National University at the Botany Department of Berkeley
vita the assay. . campus will contact with you for the strains. He is going to send me as scon as

: he get the straine,
"Thank you very much for this courtesy. Please send the semple to me at °

the above mailing address and include in the sddress: Chemdstry Dept., . ’ ' ) .
Sclentific Research Laboratory ) I thank you for your help and time,

Sincerély yours,
b\m'l\\v\»]wv\ P’ A
. : . ¥oo-Ryeon Byeon
. . - . . . . . . Researcher
S'W\-wt\ Sk\fwﬂ- ' : . ) ' Molecular Biology Lab,
Irving Salmeen, Ph.D. ’ ' ) - ’
Chemistry Dept.

Yours truly,
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22 Marck 1976

Dr. Bruce N. Ames’

Department of Biochemistry
Universfity of California at Berkeley
Berkeley, California 94720

Dear Dr. Ames,

Just a brief oote to thank you most sircerely for sending
ne copies of reprints of your very interesting publications.
These have alresady proved useful and [ am scre will continue to
be so.

I looked for you at the meeting on the Environmental Mutager
Society, but unfortunately nissed seelng you. In my presentatior
on Sunday afternooa, I reported the very great value that industry
is placiag upon the use of vour. test as a screening procedure.

I ezphasized that this test was proviug a real boon. I can assure
you that I shall eacourage all members of the Chemical Industry to
make use of this procedure.

I should like to congratulate you on the "FASEB Award", which
is a jus: recognition of your splendid contribution iu the field of
Mutagenesis. I look forward to the t:ime whea the world of Chemiastry
accords You some similar mark of distinction and appreciation.

I de hope that we shall meet again soon.
Yours very sincerely,

‘,—<:EZ:;:55§;;%§;;23

Leon Golberz, M.B., D.Sc., D.Phil.

LG :mkb President

Soutifoest m@ State Unioersity

Sim” Hlareos, Texas 78656

BIOLOGY DEPARTMENT

March 17, 1977

Dr. Bruce Ames
Biochemistry Department
University of California
Berkeley, California 94720

Dear Dr. Ames:

Would it be possible to obtain samples of your Salmonella
312213351&@ strains TA 1535, TA 1537, TA 100, and TA So? 1 am
interested in attempting to apply your mutagenicity test system
to water quality analysis. Specifically, I would like to test
for the presence of mutagenic activity in concentrated samples
from two nearby waterways contaminated with industridl effluents.
Concentration of the water samples will initially be carried
out. by lyophilization. If positive results are obtained, I
hope to test other water samples from the refinery areas of:
the Texas Coastal region. Recently, a similar approach was
used to demonstrate the presence of mutagenic activity in
Cincinnati water samples (Mut. Res. }_\6% 389, 1976).

I am prepared to check out the strains and commence work
immediately. I have all necessary culture supplies and
equipment, as well as Aroclor 1254 for induction of rat liver
enzymes. I have, in addition, access to a Revco freezer for
storage of stock cultures. You may be assured that I will
gratefully acknowledge receipt of these strains 1n any
manuscript resulting from this work., ’

Thank you,
Sincerely youré,

/z;?-%z%w«/

Roger F. Brown .
Assistant Professor of Biology
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Bruce N, Ames )
Biochemistry Departmensz
University of California
Berkeley .
California 94720.(U.S.A,}

0 Beor®e, April 27, 1977.

Dear Mr, Ames,

We are going to integrate ‘he Sabmonella/microsome in vitro test
into our routine toxicologizal animal test systems for the evaluation
of the potential risk of novel chemical sabstances-and new drugs
synthet:sized in our laboratories.

We had the opportunity to take bemefit from a workshcp on ''the Ames
test"” which was held last month at the University of Louvain under the
leadersiip of Dr, Malaveille from Lyon, ) o
From Miss C,Schreiner, McNeil , N,J, we received the principal
tester strains: TA 98 -~ TA 100 ~ discs in soft agar and lyophilised :
strains of G46, TA 1535-1537-1538, . ) Sy

According to your recommeandaticns in Mutation Resezrch 31 (1975)

we would very much appreciate if you could forward us with the ) )
newly improved stfains together with more special recommendations
for applving the test in a general screening programme,

Sincerely yours,

‘L S
{ = ‘/" . -
OF. R, Marsboom

TEL OH/61M 31 - 8‘303? - TELEX 32530 - CABLES: JWAROH - BELGIUM

RUHR-UNIVERSITAT BOCHUM
ABTEILUNG FUR BIOLOGIE .
LEHRSTUHL FUR BIOLOGIE DER MIKROORGAMSMEN

LABTEILUNG FOR BIOLOGIE -
LEHASTUML FTH BIOLOGIE DER MIKROORGANIBMEN
POSTFACH 10 2148, 4630 BOCHUM 1

BOCHU.M-’QUERENBURG

POSTFACH 102148

Prof. Bruce N. Ames GEBAUDE: NDEF-06

Biochemistry Department
University of California

Berkeley/Calif. 94720

TELE X: 0825860

AZ:

UNIVERSITATSSTRASSE 150

TEL: (0234} TOO- 3100/Wi/Mi

oEN . T 20.12.1976

U.S.A.

Dear Colleague:

I would appreciate very much obtaining the following strains
for mutagenicity test. You recommended these strains in your
paper published in Mutation Research 34, 347-364 (1975):

TA 1535
TA 1536

TA 1537*
TA 1538
TA 1975
TA 1977
- TA 1978

. TA 98.
TA 100

We are just beginning to work on the microbial oxicdation of
alicyclic hydrocarbons. We would like to test the chemicals
we are dealing with for mutagenicity. If youz have any sug-
gestlon for using some additional strains for the tests we
would appreciate them. Thank you very much for your help.

Furthermore, I am kindly asking you for reprints.and to put
my name on your mailing list for reprints regarding this .
subject. . . . .

With very best wishes for the Christmas season and for the
New Year! . :

(Prof. Dr. U. Winkler)

*or its derivative with the R-factor
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Doctor Brurce N. Ames
Biochenistry Nepartment
University of California
Berkeley, California 94720

Dear Doctor Ames:

We are compiling the Year Book of Cancer 1977,.a.pub1ication
designed to.bring both gene-al practicing physicians and
specialists comprechensive abstracts of the mest §1gn1f1§ant
articles on cancer from the preceding year. It is published
in cooperation with Year Book Medical Publishers. :

The editors of the section on Biochemistry, under the direction
of Doctor Jorge Awavara, have chosen one of your articles

for inclusion. It is:

Ames, B. N., J. McCann. and E. Yamasaki: Methods for de-
tecting carcinogens and mutagens with tke salmonella/mam-
malian<microsome mutagenicity test. Mutat. Res 31(6):
347-363, December, 1975.

We would appreciate your preparing an abstract of this article,
no more than 500 words long, and double spaced. Please include

a list of definitions of anv abbreviations uced and three reprints
! b :

nf the original article.

You may select two pictures to illustrate thg §bstract, either
glossy black and whitc photographs or the original art work.
which will be returned after publication. Czptions should be
about 25 words-long. :

We hope this arrangement will meet with your approval. Your
prompt attention will assist us in making the Year Book.of fancer
of curreat interest. We should appreciate heving the abstract
within the next 2 weeks. W¥ould you please let-us know if -this

is agreeable?

Substations Eavirowmenral Science Pork ’ o, 0"

Amcs, B.N., J. McCann, and £. Yamasaki: Methods for detecting carcinogens
and mutagens with the Salmonella/msmmalian-microsome mutagenicity test.
-Mutation Research 31(6): 347-363, December, 1975.

ABSTRACT
We have previously described a very sensitive and simple bacterial
test for detecting chemical mutagens which has recently been reviewed

(McCann & Ames, in Origins of Human Cancer, eds. H. Hiatt and J.D. Watson,

Coldepring Rarbor Laboratory, N.Y.).  The compounds are tested on petri

plates with several specially constructed mutants of Salmonella typhimurium

selected for sensitivity and specificity in being reverted from a
histidine requirement back to prototrophy by a wide variety of mutagens.

. The test has been adapted for use in détecting chemicals which are
poteﬁtia1 human carcinogens or mutagens by adding homogenates of rat (or
human) liver directly to the petri plates thus incorporating-an important
aﬁpect of marmalian metabolism into the in vitro test. In this way, a
wide variety of cgrcinogens requiring metabolic activation can be detected
easily as mutagens.

There is considerable evidence, much of it obtained using this
test ihai with few exceptions carcinogens are ﬁutagens. This supports
the desirability of using this type of rapid and economical test system
as a screening technique to piﬁpoint potentially dangerous chemicals
among the thousands of- chemicals to which.humans are exposed. The test
complements the traditional expensive two year rodent cancer tests as it
car be used to test thousands of chemicals under development and also
complex mixtures, uses that are impractical with the animal tests.

The test has been-validated by examining 300 chemicais {Proc. Nat.
Acad. SEi.AUSA 712, 5135; 73, 950) and we have found that 90% fo the
carcinogens are detected by the system described in this paper and that

few "non-carcinogens® are mutagens.
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THE UNIVERSITY OF TENNESSEE
KNOXVILLE, TENNESSEE 37916

GRADUATE PROGRAM IN ECOLOGY
@8 100 Street

January 2€, 1977

Or. Bruce Ames

Biochemistry Departmant

University of California at Berkeley
Berkeley, California 94720

Dear Dr. Ames:

We are planning invastigations into the microbial degradation of
polychiorinated bipphenyls (PCB) in the ratural environment. One of
the ascects we would like to investigate is the mutagenic potential of
transformation products of this degradation. Ve would like to.obtain
several of your stable Salmonella typhimurium strains for the purpose
of screening some of the degradation products for mutagenic acents. We
are also interested in receiving any advice and reprints on the ex-
perirental procadure itself. Of course, we will be happy to follow
any standard procedure for obtainirg and using your test strains and
methods. '~ We greatly appreciate your cooperation.

Sincerely,
Lisa Lund
Research Assiszant

tL:tt

cc: Dr. Gary Sayler

PURDUE | :
UNIVEISITYSCHOOL OF CiViL ENGINEERING

January 18, 1977

Or. Bruce fmes
81ochemistry Department
University of California
Berkeley, CA 94720

Dear Dr. Ames:-

) I have followed with great interest your developrent of tester
strains for detection of mutagenic activity of diverse chemical
compounds. 1-am a microbiologist teachina microtiology to environ-
mental engineering students and doing research in the general-area
of vater pollution microbiology at Purdue. My associate, Jr. Les)ie
Grady and 1 are codirecting graduate student research related to the
quality of wastewater treatment plant effluent prior to and after
disinfection and 1ts fmpact on the aquatic environment. We would
1ike to use the Salmonella reversion-test as part of our evaluation
of effiuent quality and would appreciate obtaining from you the .
four tester strains TA 1535, TA 100, TA 1537 and TA 28 for this purpose.

Some years ago (about 15) when I worked in the bjochemical
research section of Lederle Laboratories at Pearl River, NY 1 used
the E. coli SD-4 streptomycin dependent strain to study radiomimetic
effects of a variety of antibiotics and other industrial compounds.
We recoanized the partial correlation between mutagenicity and
carcinoainicity but were not wise enough to pursue this relation-
ship and try to improve the correlation as you have done. You and
your assocfates are to be congratulated.

Thank you for your assistance.
Sincerely,
E A /Cw s
0
E.J..Kirsch
. Professor

Environmental Engineering

EJK/mk

- 5.1 peedl Civil Engineering Building
|+ > § West Lafayette, indiana 47907
) 0‘5\ .
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Dr. Bruce X Ames » v | ’ » | . o
Biochémistry Department A . . . ‘ | '
University .of California

Berkeley, Califoruia 94720

) . ] ' Dr. Bruce N. Ames,
USs. A o ’ 3 - Biochemistry Departrent,
P : University of Califomia,
Berkeley, Califomia.

Dear Dr. Armes:

. . ) I listened to your paper at the last FASEB meeting in Chicago

Dear Dr. Ames, : . - - an@ becare interested in applying your method of detection of
carcinogen suspects to pulp mll effluents and to some chemicals
used in the pulp and paper industry. ' ’

ening for carcinogens . . I wdulq appreciate it if you could send e reprints of your
R S recent papers describing the methods you use for determination of
ial ' . : . chemical nutagenicity.
ip industrial materials. ' '

l e Yours sincerely
Referring to your paper in Mutation Research 31 (1975), we w.ould very much ap- ’

5 TA100 .- \4’
preciate receiving tester stra ins from you: (TA 1535, TA1537, TA1538, ?M??S, A100, . \f ‘ ‘ LR‘M
TA98) and any other you consider appropriale. " J‘@:\:// ;
. : . Supervisor
We wil. be happy to communicate to you our results for inclusion in yeur .@[m | : lggxb; mognig?ry@mﬁﬁ;
c'ompilation of the chemical tested on the strains. S C o : .
| o | JET |
Yours very sincerely, A . R

Dr. Ranana Beg—Gurion G 3}5



New York State Department of Environmentai Conservation
50 Woll Road, Albany, New York 12233

Peter Atommngf o}ng:

March 3, 1977

Sr. Bruce N. Ames
‘Bicchexdistry Department
Caiversity of California
Serkley, California 94720

Dear Dr. Ames:

Our office is currxently preparing a tectnical handbook for use by our
field air pollution control staff in regulating toxic air contaminants, We
have found your article '"Detection of Carcincgens as Mutagens in the Salmonella/
zicrosone Test: Assay of 30D Chemicals, December 1975 Proceedings of the National
Acadezy of Science', useful in identifying chemical substances as carcinogens.

) with your permission, we would like to reprint Table 1 of your article in
our Air Pollution Control Haadbook., This hardbook is intended so.ely for the pur-
pose of providing technical information and 5uidance for ouxr air pollution control
staff,

If available, we would appreciate receiving an up-to-date copy of your latest
version of Table 1 {f it has been revised. We would perfer a cop' having 1atger
prict thamn the original ‘article for reproduction.

Thanok you for <consideration of this req.xest.
Sincerely, ’ W
4 / i
‘Jack D. Lauber

‘.TUL:ng
cr. ot v

Cs."v.g.(-_cg ‘ \?e,\,\ N &«\-LQL "“(A-v;

o Chief-Toxic Materials and Effects Section
gx_\,)c.,u\

Central Toxicology Laboratory

. : ' " Imperial
Alderley Park _ ) ’ @ Chemical

Nr .-Macclesfield Cheshnn

"SK104TJ - : , ey [ndustries

PLEASE NOTE NEW TELEPHONE
NUMBER AND CODES

FROM 4th SEPTEMBER 1976
(0625) 582711

for local mdet sze dullmg instrustion
book

- Limited

Professor B Ames,
University of California, L ] .
Department of Biochemistry, _ S

Berkley,
California 94720, .
USA.
'Vour et -Our ref - ‘Tel ext . Date

EL/AJD . 141 3 Fed 77.
Dear Bruce,

Just a few lines to say how much I enjoyed meeting you at Wilmingtom and

_hope you found our discussions concerning testing of -gases as interesting

and stimulating as I did.

Now ‘that we have confirmed the data generated with R-22 and that you
approve of the protocol used I shall try and publish a short note somevhere
degcribing the. findings.

Please let me know how your colleagues at Berkley feel about the significance

_of the work in regard to human risk.

With kind régards,

_ Yours sincerely,

E Longstaff,
PhD.




GENERAL @ ELECTRﬁc CORPORATE
‘ ' ' RESEARCH AND -

GENERAL ELECTRIC COMPANY, RESEARCH AND DEVELOPJEN‘I’ CENTER, P.0. BOX '8 pEVELOPMENf
SCHENECTADY. NEW YORK 12301, Phone (518) 385-221%

Bulldiug k-1, Room 7346
May 18, 1977

Prof. Bruce N. Ames

Biochemistry Department
~ .LUpniversity of California

BERKELEY, CA 94720

Dear Dr. Apes:

¥e are planning to initiate some studies regarding .
an evaluation of carcinogemic potential of various inp-
dustrial compounds (PCBs, nonomers of plastics, eic)
at the General Eleztric Research & Development Cebnter.

We would appreciate it very much if you could send

us the foliowing Salmonella typkimurium strains: TA 1535,TA 1537

TA 1538, Ta 98, TA 100. We would, of course, ‘be very
bappy to pay for aay charges for these ‘cultures.

Thank you. »
Smcerely yours, W
A. M. Cg)srabart N ’
PH‘ISIC;&L CHEMISTRY LABORATORY .

AMC:dc

— &

UNIROYAL Ltd..

Research Laboratories’

120 Huron Street,
Guelph, Ontario

Telephone: (519) 822-3790

April 18, 1977.

Dr. Bruce N. Ames,

Department of Biochemistry, '
University of California at Berkeley,
BERKELEY, Calzforma 94720,

U. S. 4

Dear Dr. A}nea :

I would very much appreciate cultures of the four
Salmonella Typhimuriwn etrains- (TA1535, TA100, TA98 and T41537)
which I understand make-up the current standard tester set for
mutagen detection. If the R factor conamzng repiacement
strain for TA1537 is available (..r.....au.tea’ in your paper in .
Mutation Research 31 347 (1975) as béing under development) I ~
would appreciate receiving it as well.

We will be using the above tester set for in-house
teating of promising agricultural chemicals in the early stages
of development.

Tharnk you for yoia' consideration of this request.

Raspectfully yours, -

: C. Bugh Dremnan, Ph.D.
CBD:mf ] R/D Biochemist.

ec.ce.. BAG





