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Dr. George E. Stapleton 
Division of Biomedical Research 
E.R.D.A. 
Washington, D. C. 20545 

Dear Dr. Stapleton: 

I enclose my request fo r  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 jus t i f ica t ion  for  an increased level of funding f o r  the new period 
beginning October 1,  1977. My budget for  the previous 12 month period 
was about $102,000 (d i rec t  cos ts ) :  t h i s  included a $40,000 supplement 
tha t  I had requested. I would 1 ike t o  increase th i s  fo r  the coming year 
t o  $164,237 (d i r ec t  cos ts ) ,  $21 1,141 ( to t a l  cos ts ) .  The increased level 
of funding over tha t  previously asked for  i s  fo r  work on the following 
new or expanded projects: 

1. To continue improving the Salmonel 1 a/mi crosome t e s t .  
We a re  currently detecting 90% of the carcinogens tested. W i t h  fur ther  

improvements in the t e s t ,  we hope t o  be able t o  r a i se  th i s  f igure to  95% or  
more, although we do not expect to  reach 100% as several carcinogens do not 
a c t  through a mutagenic mechanism. Personnel: Ms. Yamasaki and Ms. Haroun. 
See Part 4 of our Research Proposal. 
* 

2. To establ ish an index of carcinogenic potency in animal cancer t e s t s  
and t o  calculate the potency of carcinogens. 

3. To use the index of carcinogenic potency f o r  establishing human r i sk  
from carcinogens in the environment. 

4. To investigate the relat ion o t  carcinogenic potency t o  mutagenic 
potency i n  the Salmonella/microsome t e s t .  

5. To determine how much of organ spec i f ic  cancer and sex spec i f ic  
cancer in chemical carcinogenesis i n  animals can be explained by metabolic 
activation. T h i s  i s  an offshoot of project 4. 

Pro,jects 2-5 are  a new area f o r  us. We believe carcinogenic potency i s  
the most important question in the area of estimating human hazard from 
carcinogens and mutagens and in trying to  s e t  p r i o r i t i e s  among the many 
carcinogenic chemicals and mixtures w i t h  which we are  surrounded. This is  
a sophisticated area and we discuss th i s  project in detail i n  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 Bl um w i  11 be 
involved in aspects of human r isk assessment. 

rn 6, To determine the best  met-hods of examining m~~tagenic i ty  i n  complex 
mixtures , part icular ly i n  aqueous f luids .  
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Hundreds of l a b o r a t o r i e s  are us ing  our  t e s t  system f o r  l o o k i n g  a t  co'mplex . . 

m ix tu res ,  f rom shale ' o i l  and coal f r a c t i o n s '  t o  poss ib le  mutagens i n  human feces 
t h a t  may be the  cause o f  co1'on.cancer i n  man. We p lan  t o  adapt our  method f o r  
l o o k i n g  a t  human u r i n e  t o  o the r  aqueous f l u i d s ,  such as water  e f f l u e n t s  (Dr.. " 

Hooper). We are con t i nu ing  t o  serve as a c lear inghouse f o r  work i n  p a r t i c u l a r  
areas (Mrs. Maron). 

7. 'To de tec t  unsuspected mutagens/carcinogens i n  the  environment t h a t  
may. be o f  major importance f o r  human hea l th .  . . 

Th is  work has expanded considerably.  Dr. .Blum w i l ' l  con t inue our  work on 
t h e  f lame re ta rdan ts  i n  c h i l d r e n ' s  p o l y e s t e r  sleepwear. We are  becoming 
i n t e r e s t e d  i n  h a i r  dyes once again, as p o s i t i v e  cancer r e s u l t s ' a r e  coming o u t  
on some o f  t he  i ng red ien ts  we h a d , i d e n t i f i e d  as mutagens and,I;e&pect more 
controversy.  I have h i  r e d  an undergraduate, s tudt in t  .t:o' w~rk:f l i in"; '$hi '~ 'area 
(-Miss C. Go1 d )  . We a re  a l s o  mon i to r i ng  seve'ral o the r  env i  ronmental chemi c a l  s. 
See Research Proposal P a r t  5. 

8. To do t h e o r e t i c a l  work on DNA r e p a i r  systems and o the r  aspects o f  mutagenesis. 

9. ' Adv is inq  government and i n d u s t r y  - i n  t h e  'general area o f  envi ronmental  
carcinogens. 

Th is  has expanded g r e a t l y  i n  t h e  l a s t  yea r  as the re  i s  a tremendous i n t e r e s t  
i n  environmental causes o f  cancer and genet ic '  de fec ts .  I have b u i l t  up a f i r s t  
r a t e  group o f  people who are  q u i t e  knowledgeable i n  t h i s  area. ' T h i s  i s  discussed 
i n  P a r t  3 o f  our  -Research Proposal. Personnel: Drs. McCann, Blum, Hooper, 
Sawyer, Ms. Haroun; s e c r e t a r i a l  h e l p  from Mrs. McAllan and Ms. Stark-Dean. 

10. Serv ice t o  u n i v e r s i t i e s ,  government agencies and i n d u s t r y  on the  use o f  
our  t e s t  system. . 

This  se rv i ce  has expanded g r e a t l y  i n  recen t  years 'aue t o  the  ever  i n c r e a s i n g  
i n t e r e s t  i n  our  t e s t  system. Most o f  the  major  chemical and drug i n d u s t r i e s  i n  t h e  
wor ld  appear t o  be us ing  the  system (See Appendix A). We - f e e l  i t  i s  important .  t o  
cont inue t h i s .  We discuss i t  i n  P a r t  2 o f  our  Research.Proposa1. The personnel 
i nvo l ved  a r e  Mrs. Dorothy Maron and M r .  Dennis Ing,  w i t h  s e c r e t a r i a l  heqp'.from 
'Mrs. Susan McAllan and Ms. Gaylee Stark-Dean; . ' 

11. The Biochemist ry  Department has had a b u i l d i n g  g r a n t  f rom N. I .H. . tha t  . . 

p a i d  f o r  t he  personnel t h a t  operated the  c e n t r a l  b u i l d i n g  se rv i ces  such as t h e  
media k i tchen,  t he  e l e c t r o n  microscope, the  ca rpen t r y  and machine shops, and the  
animal room. This g ran t  has been phased o u t  and the  department i s  now recharg ing  
me f o r  my share o f  t he  personnel o f  t h e  c e n t r a l  serv ices .  As  I use ' these se rv i ces  
heav i l y ,  p a r t i c u l a r l y  ' t he  media k i t c h e n  where we are  t h e  heav ies t  user,  I have. 
requested some money t o  pay f o r  my share o f  these serv ices,  which were p r e v i o u s l y  
subs id ized by the  department g ran t .  

A r s  t r u l y , .  
A n 

Bruce N. Ames- 
Pro fessor  o f  B iochemis t ry  

' I  ' 
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professor  B.N. Ames 
Biochemist ry  Dept. " 

U n i v e r s i t y  o f  C a l i f o r n i a  
' Berkeley, . . CA 94720 

COMPREHENSIVE PROGRESS REPORT 

ERDA ~ ~ n t r a c t E ( 0 4 - 3 1 - 3 3  P.A. 156, P7-03- 
(For t he  3 years; 3 months:-.July .l , 1974 t o  Sept. 30, 1977, w r i t t e n  May, 1977) 

(Work cbne since the l a s t  Yearly Progress Report & mlated materials are marked by an asterisk.  ) . . 

.I. Main Research Accomplishments w i t h  Specid1 Reference t o  O r i g i n a l l y  Stated 
. Object ives.  

. . 

The o r i g i n a l  proposal t o  , the  AEC on The Detec t ion  and Ana lys is  o f  Mutagens 
l i s t e d  two ob jec t i ves :  1 )  t o  d e v e l o ~  a " se t  o f  s t r a i n s  t h a t  can be used bv'  
government agencies and o t h e r  i n t e r e s t e d  p a r t i e s  t o  screen pes t i c i des ,  he rb i -  
c ides, food add i t i ves ,  drugs, etc .  as mutagens,'' and 2) " t o  use these s t r a i n s  
f o r  i n v e s t i g a t i n g  t h e  mode of a c t i o n  o f  var ious  mutagens and i n  p a r t i c u l a r  
f o r  f i n d i n g  mutagens t h a t  make s p e c i f i c  changes i n  t he  DNA". We be1 i e v e  
we have been very  successful i n  o b j e c t i v e  1, p a r t i a l l y  successful  i n  o b j e c t i v e  
2 ,  and q u i t e  successfu l  i n  a number o f  s i de  p r o j e c t s  t h a t  developed o u t  of 
our  general i n t e r e s t  i n  mutat ions and mutagens. A major advance was i n  showing t h a t  
a wide range of carcinogens a r e  mutagens and can be detected w i t h  our  system. 
We have a1 so c o n t r i b u t e d  t o  the  somatic muta t ion  theory  o f  cancer and i d e n t i f i e d  
a number o f  impor tan t  environmental carcinogens. 

*The p o t e n t i a l  hazard fo r  humans o f  mutagens and carcinogens i n  t k e  -- 
environment i s  very h igh,  and i t  i s  impor tan t  t o  screen l a r g e  numbers of 
compounds and mix tures  o f  compounds t o  which humans a re  exposed. However, i t  
i s  imprac t i ca l  f o r  bo th  techn ica l  and monetary reasons t o  do mutagen screening 
by us ing  mammal s, Ca rc inogen ic i t y  t e s t i n g  i s a1 so extremely expensive and 
takes years f o r  adequate t e s t s .  Microorganisms have been used ex tens i ve l y  
i n  mutagenesi s t e s t i n g  because they  o f f e r  g rea t  t echn ica l  advantages and because 
of t he  f a c t  t h a t  DNA i s  t h e  genet ic  m a t e r i a l  i n  bo th  b a c t e r i a  and man. 
C l e a r l y  many d i f f e r e n t  types of t e s t  systems w i l l  have t o  be developed and 
each w i l l  have p a r t i c u l a r  advantages and disadvantages. The Salmonel l a / l  i v e r  
system we have descr ibed i s  simple, inexpensive, and extremely sens i t i ve ,  and, 
w i t h  the  a d d i t i o n  of t he  u r i n e  t e s t  r e c e n t l y  developed, we be l i eve  i t  w i l l  
d e t e c t  a h i g h  percentage o f  the  environmental chemicals t h a t  cause cancer and 
mutat ions i n  man. 

*The t e s t  i s  p a r t i c u l a r l y  useful  f o r  t he  d e t e c t i o n  of-mutagens/carcinogens 
i n  complex mix tures  (such as a i r  p o l l u t i o n ,  c i g a r e t t e  smoke, water, food, and 
u r i n e ) .  It i s  a l s o  use fu l  i n  t h e  development o f  drugs and i n d u s t r i a l  chemicals 
where l a r g e  numbers o f  chemicals must be screened. Most o f  t he  major drug 
and chemical companies i n  t he  wor ld  a r e  now us ing  t h e  t e s t  system and a re  
s t a r t i n g  t o  make economic dec is ions  on the  bas i s  o f  it, e.g. DuPont has 
r e c e n t l y  decided ( a t  considerable economic l o s s )  n o t  t o  use two f reons  i n  
spray cans ( they  a re  t h e  a v a i l a b l e  replacements f o r  t he  f reon  t h a t  i s  damaging 
t h e  ozone l a y e r )  because they  were mutagens i n  our  t e s t .  ___ _ _ - - - - -  

We have descr ibed our  t e s t  system f o r  mutagen and carcinogen 
de tec t i on  i n  the  papers from the  3 years o f  t h i s  c o n t r a c t  (1-24). I 
w i l l  g i v e  a summary of some o f  these r e s u l  t s ,om i t t i ng  references t o  o the r  
work which i s  c r e d i t e d  i n  our  o r i g i n a l  papers. 

This book w a  prepared as an acmunt of WL rponmred by an q e w  of !he United Stain Governmcnl. 
Neither the United Slaier Government mr anv a;leno, thereol. nor anv 01 !near emplayeer. mxeranv 
warranty. expreu or implied. or armmet any legal liabilit~ or rsponlibiliry lor !he amraw. 
eompllenerr. or usefuineu of any information. upprutu). producx. or proces dirclod, or 
rmrgelr that its ure wuld not infringe privately o r m a  rights Referewe herein TO any wecific 
.~iil,,lil;.;cI , , , ~ i l ~ i t .  +cam. 61  car.;^ b.; 1 ~ 0 1 .  -ma, tnd~morh, n lnnvl~wu~. ,  9. ?~hnn.tir, dnnp 
not nerararily mnsiruls or imply its endarremenl. remmmendatian. or f w r i t g  bv !he United 
Scsw Government or am agency mneol. The vb.3 and opinions o l  auhnrr expreued hoein do not 
necesarilv aaie or reflea thoreof me United Slates Gmrnmenx or en" qenw thereof. 
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I m  rovements o f  b a c t e r i a l  t e s t e r  s t r a i n s .  Our e a r l i e r  s e t  o f  t e s t e r  
s t r a i n s  "rr TA 535, 1537, 1538) were d e t e c t i n g  a  wide v a r i e t y  o f  carcinogens 
(perhaps 75%), bu t  a  few important  c lasses o f  carcinogens were 
n o t  detected as mutagens. !le have now ( 4 )  extended the u t i l i t y  o f  the  
method by i n t r o d u c i n g  two new b a c t e r i a l  s t r a i n s  which can de tec t  w i t h  g rea t  
s e n s i t i v i t y  many impor tan t  carcinogens which we d i d  n o t  de tec t  be fore  o r  
detected w i t h  l e s s  s e n s i t i v i t y .  Among these carcinogens a re  a f l a t o x i n  B1, 
s te r igmatocys t in ,  benzyl ch lo r i de ,  benzo ( i )pyrene, 7  ,I 2-dimethyl benzanthracene, 
1  ' -acetoxysafro le,  and the  n i  t r o f u r a n  food a d d i t i v e  f u r y 1  furamide (AF-2). 
The new s t r a i n s  TAlOO and TA98 con ta in  an R f a c t o r  plasmid, pKM101, i n  our  
standard t e s t e r  s t r a i n s  TA1535 and TA1538. The R f a c t o r  increases mutagenesis 
w i t h ' c e r t a i n  mutagens, bu t  n o t  others. We presented evidence t h a t  t he  mutagens 
t h a t  become more e f f e c t i v e  work through an er ror -prone recombinat ional r e p a i r  (4,24). 

A method f o r  d e t e c t i n g  mutagens t h a t  cause d e l e t i o n s  has been developed 
(3)  

*A new t e s t e r  strain,TA94, t h a t  de tec ts  mitomycin C (an a n t i b i o t i c  
carcinogen) and malondialdehyde (a product  o f  1  i p i d  pe rox ida t i on  and a  poss ib le  
c o n t r i b u t o r y  cause o f  b reas t  cancer) has been developed (19). This  s t r a i n  
conta ins  the  uvrB r e p a i r  system which i s  necessary f o r  a  few DNA c r o s s l i n k i n g -  
type carcinogens t o  show mutagen ic i ty .  

Improvements o f  t e s t  system. I n  a d d i t i o n  t o  the  s e n s i t i v e  t e s t e r  s t ra in .s  
which can d e t e c t  mutagens, t h e  t e s t .  incorpora tes  an aspect o f  mammal i a n  metabol i sm 
so t h a t  carci'nogens can be converted t o .  t h e i r  ' ac t i ve  forms. A crude r a t  ( o r  
human) l i v e r  homogenate (a  9000 x  g  c e l l  supernatant o r  "S-9") i s  used'which 
conta ins  a c t i v e  microsomes. We have i n v e s t i g a t e d  t h e  na ture  o f  t he  cofactors 
f o r  a c t i v a t i o n  and the  optimum procedure f o r  induc inq  the  animals from which 
t h e  S-9 i s  prepared (7). . We p r e f e r  A r o c l o r  1254 .(PCB's) as a  good general inducer  o f  
r a t ,  microsomal enzymes (7,). We have a1 so i n v e s t i g a t e d  several  d i f f e r e n t  
t i ssues  as a  source o f  S-9 f o r  t he  metabo l ic  a c t i v a t i o n  07 var ious  carcinogens 
and pre fer  r a t  l i v e r '  f o r  general sc reen ing  (7) .  We have a lso.  compared human 
autopsy 1 i v e r  t i s s u e  w i t h  r a t  1  i v e r  and , f i n d  no qua1 i t a t i ' v e  d i f fe rences i n  
t he  compounds we have ' i n v e s t i g a t e d  (5,7,18). General t echn ica l  p o i n t s  have 
been discussed i n  d e t a i l  i n  a  Methods paper (7) .  

*nnaiys i  s  o f  mutagen ic i ty  o f  u r i n e  and var ious  aqueous f l u i d s .  Another 
approach t o  t h e  .ana lys is  o f  mammal i a n  metabol i t e s '  i s  t o  examine mutagenic 
metabol ' i tes i 'n  urine.'. Our e a r l  i e r  work (reviewed i n  11 ) showed t h a t  human 
ur ine ,  or- urir ie  f rom an1,mals used I n  t o x i c o l o g y  t e s t s ,  cou ld  be assayed 
i n  the  mutagen ic i ty  t e s t .  Drawbacks were t h e  s e n s i t i v i t y  o f  adding u r i n e  
d i r e c t l y  t o  t h e  p e t r i  p l a t e s  ' (because o f  volume 1  i m i t a t i o n s )  - o r  of so lvent  
e x t r a c t i o n  o f  t he  u r i n e  (because o f  t echn ica l  d i f f i c u l t i e s ) .  We have 
now developed (20) a  simp1 e  method f o r  concent ra t ing  mutagens/carci nogens 
about 200- fo ld from human o r  animal ur ine.  The method u t i l i z e s  a  column o f  
the  pol 'ystyrene XAD r e s i n  which has been shown t o  adsorb a .  wide v a r i e t y  of 
non-poi=r  mutagens/(carci.nugens from ur ine.  The column 'can then be e a s i l y  
e l u t e d  w i t h  a  few ml o f  acetone which i s  then taken t o  dryness. The 
method should have wide appl i c a b i  1 i t y  f o r  surveying human .u r i ne  o r  
assaying u r i n e  o f  animals i n  t ox i co logy  t e s t s ,  and fo r  examining a  wide 
v a r i e t y  o f  aqueous f l u i d s  s t ~ c h  as waste and d r i n k i n g  'water, beverages, and 
i n d u s t r i a l  and f u e l  p l a n t  e f f l uen ts ' .  We have used the  method f o r  showing th'at 
c i g a r e t t e  smokers have mutagenic u r ine .  
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*Assay of t he  mutagen ic i ty  o f  complex mixtures.  We have shown the  
mutagen ic i ty  of c i g a r e t t e  smoke condensate and most o f  t he  standard f r a c t i o n s  
i n t d  which i t  ,has been seoaridted(1). Th is  bioassay i s  now being .used by 
the  tobacco'. i n d u s t r y  t o  i d e n t i f y  the  mutagens i n  t h e  condensate. We have 
a l so  shown t h a t  c a r  exhaust, a i r  p o l l u t i c n ,  soot  and coal  t a r  fumes (un- 
pub1 ished.:r 'esul t s )  a re  mutagenic. (These m a t e r i a l  s a r e  known. t o  have 
p o l y c y c l i c  hydrocarbons and a wide v a r i e t y  o f  o t h e r  chemicals.) One 
. o f '  t h e  advantages o f  the  Salmonel l a  t e s t  i s  the  a b i l i t y  t o  have a rapi 'd 
bioassay fo r  complex mix tures .  

The u t i l  i t y  o f  h igh  pressure 1 i q u i d  chromatography i n  mutagen ic i ty  
t e s t i n 2  has been shown by demonstrat ing t h a t  a v a r i e t y  o f  chemicals (many 
o f  i n d u s t r i a l  importance) have mutagenic i m p u r i t i e s  (21 ) .  (we have been i n -  
eormed r e c e n t l y  by  the  Canadian group t h a t  d i d  t h e  cancer t e s t s  on sacchar in 
t h a t  they  have found a mutagenic impur i t y .  i n  sacchar in and we have confirmed 
t h e i r  r e s u l t  i n  a sample they sent  us. ) 

* V a l i d a t i o n  o f  t he  Salmonella/microsome t e s t .  We have pub l ished extensive 
data on the  v a l i d a t i o n  o f  the  t e s t  w i t h  over  300 chemicals (8,14,19) under 
standard cond i t ions .  N ine ty  percent  (1 57/175)of carcinogens tes ted  f o r  
mutagen ic i ty  were shown t o  he mutagens, and these 157 carcinogens cover 
a wide v a r i e t y  of c lasses o f  chemicals known t o  be carc inogenic.  Also, 
almcst a l l  of t h e  known o r  suspected human carcinogens were shown t o  be 
mutagenic: i .e .  4-aminobiphenyl, chlornaphazine, B-naphthylamine, benzidine, 
c i g a r e t t e  smoke condensates, b is-chloromethyl  e ther ,  a f l  a t o x i n  B1, v i n y l  
ch lo r i de ,  4 -n i  t r ob ipheny l  , andyclophosphamide.  We tes ted  108 "non- 
carcinogens" ( i n c l u d i n g  46 common biochemicals , none o f  which were 
mutagens) and, desp i te  the  severe s t a t i s t i c a l  l i m i t a t i o n s  i n  de f i n ing  
"non-carc inogen ic i ty "  i n  t he  t e s t s  us ing  smal l  numbers of animals, few 
(13%) o f  them showed any degree o f  mutagenic i ty .  The t e s t  i s  h i g h l y  s e l e c t i v e  
i n  d i s c r i m i n a t i n  between carcinogens and c l o s e l y  re1  ated "non-carcinogenic" 
analogs (8,14,19 3 . Our t e s t  system has been v a l i d a t e d  independently w i t h  
s i m i l a r  r e s u l t s  i n  a b l i n d  s t ~ l d y  by I C I  ( t h e  l a r g e s t  chemical company 
i n  Europe) and by the  Nat iona l  Cancer Research I n s t i t u t e  i n  Tokyo. 

Environmental mutagens. Several environmental mutagens have been 
found t h a t  may represent  ser ious  p u b l i c  hazards. Wc have shown ( 5 )  t h a t  
89% (1  50/169) o f  commercial o x i d a t i  ve-type (hydrogen peroxide)  H a i r  dye 
. formulat ions a r e  mutagenic. O f  the  18 components o f  these h a i r  dyes, n ine  
showed var ious  degrees of mutagen ic i ty :  2,4-diaminoanisole,, 4 -n i  t r o -o -  
phenyl enediamine, 2 -n i  t r o - p - ~ h e n y l  enediami ne, 2,5-diami noani so le ,  Z-amino- 
5-n i  t rophenol  , m-phenylenediamine, o-phenylenediamine, 2-amino-4-ni t rophenol  , and 
2 ,Sd iaminoto l  uene. Three h a i r  dyecomponents (p-phenyl enediami ne, 2,5- 
diaminotoluene, and 2,5-diaminoanisole) become s t r o n g l y  mutagenic a f t e r  ox ida. t ion 
by H202: the  mutagenic product  o f  p-phenylenediamine was i . den t i ' f i ed  as t h e  known 
t r imer ,  sandrowski ' s base. 2,4-Diami not01 uene, a h a i r  dye component u n t i  1 
recen t l y ,  was a l s o  shown t o  be mutagenic: t h i s  compound has been shown t o  be 
a carcinogen i n  . ra ts ,  and i s  used i n  l a r g e  amounts i n  t he  polyurethane foam 
indus t r y .  About 20,Q00,000 people (most ly  women) dye t h e i r  h a i r  i n  t he  U.S. 
and the  hazard cou ld  be, considerable as the re  i s  evidence t h a t  h a i r  dye and 
s i m i l a r  chemicals can be e f f i c i e n t l y  absorbed through human sk in .  A number 
of t he  h a i r  dye i ng red ien ts  a re  under t e s t  by N,C, I .  and the  p r c l  im inary  t e s t  
r e s u l t s  t h a t  I :have seen suggest t h a t  a number o f  t h e c  a r e  carcinogens as' we 
expected. The f i r s t  o f  these, o-phenylenediamine has noKbeen declared 
a carcinogen by N.C.I. 
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*Tris-(2,3-dibromopropyl')~phosphate, the  main f lams r e t a r d a n t  i n  c h i l d r e n ' s  
sleepwe,ar has 'been shown t o  be a mutagen i n  our  t e s t  system by P r j v a l  and 
Rosenkranz and ourselves (1 8 ) .  We' have d,iscussed the  imp1 i c a t i o n s  f o r  t he  
30 m i ' l l i o n  c h i l d r e n  who have worn garments t r e a t e d  w i t h  T r i s ,  the  'ease of  
m i g r a t i o n  of chemicals, through human s k i n  and t h e  a1 t e r n a t i v e s  t o  add-on 
chemical s i n  p revent ing  burns (1 8 ) .  The o r i g i n a l  f i n d i n g s  on mutagenici  t y  
were 1 1/2 years 'ago.  W i th in  the  l a s t  f i lw  months t h e  N.C.I.. has obta ined 
t h e  f i n a l  r e s u l t s  on a 2 year  animal cancer t e s t .  T r i s  i s  a s t rong  ca.rcinogen 
i n  both.sexes of r a t s  and mice. We have spent considerable t ime on a 
l e t t e r  (22) t o  .the Consumer Product Safe ty  Commission d iscuss ing .  the  meaning 
of these cancer r e s u l t s  and request ing  a ban on Tr. is.  They have now banned' 
i t . We have . recent ly .  shown . (M. D'. -~ Gold & B.N. Ames, unpubl ished)  t h a t  a proposed 
replacement f o r  T r i s  i n ' .  c h i l d r e n ' s  sleepwear - tris-(1,3-dichloroisopropyl) 
phosphate, and i t s  presumptive metabol i tes  1',3-dichl o r o i  sopropanol and 1,3- 
d ich lo roacetone are'rnutagenic, the  l a t t e r  being e x t r a o r d i n a r i l y  so. 

" ~ t h i d i u m  bromide, a known DNA-intercalat ing agent t h a t  i s  w ide ly  used 
i n  .physical  chemical s tud ies  w i t h  DNA has been. shown t o  be mutagenic (19) .  

*A. v a r i e t y  o f  an t i -cancer  drugs, many o f  them known carcinogens, have. 
been shown t o  be mutagenic (23) .  

*Mutagenesis theory. Work from t h i s  l a b o r a t o r y  has c l a r i f i e d  some of t he  
aspects o f  why t h e  RTF (Resistance t r a n s f e r  f ac to r )  increases e r r o r  prone 
r e p a i r  i n  the  t e s t e r  s t r a i n s  (24) .  Th is  s tudy a l s o  explored the  r e l a t i o n  
of t he  var ious  DNA r e p a i r  systems t o  mutagenesis. 

Metabol ism. We have examined several  1 arge-vol ume i n d u s t r i a l  chemicals 
and t h e i r  poss ib le  metabo l ic  products f o r  mutagenic a c t i v i t y  i n  t h e  Salmonel l a  
t e s t ,  and have found t h a t  chloroacetaldehyde, a proposed metabol ic  product  
i n  mammals o f  the  human carcinogen v i n y l  ch lo r i de ,  i s  a po ten t  mutagen fo r  
s t r a i n  TAlOO (6) .  Chloroacetaldehyde i s  a l s o  a l i k e l y  metabol ic  product  of 
ch lo roethano l ,  a common i n d u s t r i a l  chemical. We po in ted  o u t  t h a t  t he re  i s  
evidence t o  suggest t h a t  1 $2-d ich loroethane (eh ty lene d i c h l o r i d e )  , an i n d u s t r i a l  
p recursor  o f  v i n y l  c h l o r i d e ,  produced i n  excess o f  8 b i l l i o n  l b s / y r  i n  the  
U.S. and used as a lead-scavenging agent i n  gasol ine,  i s  metaboi ized t o  
chloroethanol  and ch lo roaceta l  dehyde. The mutagen ic i ty  o f  chloroacetaldehyde, 
t h e  s t r u c t u r a l  s i m i l a r i t y  between d ich loroethane and dibromoethane, a known 
carcinogen, and the  huge amounts o f  d ich loroethane produced annua l ly  i n d i c a t e  
t h a t  t he re  may be a t~urnan hazard from I t. The Nat ional  Cancer i n s t i t u t e  has 
f i n i s h e d  i t s  animal cancer t e s t  on d ich loroethane and we expect t h a t  i t s  
c a r c i n o g e n i c i t y  w i l l  be announced s h o r t l y  (we have done our  own c a l c u l a t i o n s  
on the  animal da ta) .  

*Carcinogenic potency and human r i s k  assessment. We (C. Sawyer, N. K. 
Huuper, A. Frledman, unpubl i shed) have iiiade good progress on 1 ) developing 
a sca le  f o r  carc inogenic potency i n  animal feed ing  studies,. 2 )  i n '  c a l c u l a t i n g  
potency i n  a wide v a r i e t y  ' o f  -animal c a r c i n o g e n i c i t y  t e s t s  from the  1 i t e r a t u r e  
and f rom the  chemicals. i n  the  M.C. I .  bioassay program, and 3 )  i n  e s t a b l i s h i n g  a 
thoroughness i,ndex f o r  nepat ive.anima1 cancer t e s t s .  

Some aspects o f  human r i s k  assessment i n  t he  area o f  c a r c i n o g e n i c i t y  
have been discussed d.n a M.A.S. r e p o r t  on p e s t i c i d e s  (9 ) .  . I 



2:. Plans for 'continuation o f  present objectives and possib.le new 'objectives. , 
' 

Our main objectives at the present time are discussed in the research 
proposal and are: 
1 ) To iinprove ,the 'Sa1mbriell ---- a'lmicrosome test. We are currently detecting 
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 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 can be explained by metabol ic activation. 
6) To determine the best methods of examining mutagenicity in complex 
mixtures; particularly in aqueous fluids. 
7) To detect unsuspected mutagens/carcinogens in the environment that may 
be of major importance for human health. 
.8) To do theoretical work on DNA repair systems and other aspects of'm~ta~enesis. 
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 S tudents  and Pos tdoc tora l  Tra inees .  (7/1/74 t o  '9/30/77) . '.: 

Larry Kier, Graduate s t u d e n t ,  Ph.D. December 1974 ( p a r t  t ime on p r o j e c t ) .  

* Joyce McCann, Pos tdoc tora l  1974-11975; Sen io r  Pos tdoc tora l  , 1976- 

* Arlene Blum, Senior  Pos tdoc to ra l ,  1176, 1977- 

* N.Kim Hooper, Sen io r  Pos tdoc to ra l ,  1977- 

.* Char les  Sawye'r, .Pos tdoc tora l  , 1977- 
* Goran LGfroth., V i s i t i n g  P ro fe s so r '  from. Sweden, 1976-1 977. .. 

* John ~ a t z n e l l e n b o ~ e n ,  V i s i t i n g  P ro fe s so r  from ~ n i v e r s i  ty o f  I l l  i n o i s ,  
1977-1 978. 

Niel Spingarn,  undergraduate  
. .  . 

Joan ~ o b o r i . ,  undergraduate  

David S t r e i t w i e s e r ,  undergraduate  

Edmund Choi , undergraduate  

George J en ,  undergraduate  

*Debbie .Gold, undergraduate  . . 

*Denni s Enomoto, undergraduate  

*A1 l a n  ~ i i e d m a n ,  undergraduate  
. . 

(These i n d e r g r a d u a t ' e s d i d -  cons ide rab l e  work o n  t h e  p r o j e c t  a s  pac t  o f  . . . . 
an honors r e sea rch  p r o j e c t .  ) 

. . 



Comprehensive Progress Report ERDA 'Cont rac t  E(04-3) PA 156 10 
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5 .  P r e s e n t s t a t e  o f  Knowledge i n  the  F i e l d  and s ign i f i cance .  

I t  seems l i k e l y  t h a t  t he  major p a r t  o f  human cancer and genet ic  
de fec ts  a r i s e s  f rom damage t o  DNA by environmental mutagens/carcinogens, 
which may c o n t r i b u t e  i n  a  s i g n i f i c a n t  way t o  aging and hea r t  disease as 
w e l l .  Already 5% o r  so o f  human b i r t h s  a re  be l ieved t o  show some s o r t  
of genet ic  abnormal i ty.  We are  l i v i n g  i n  a  sea o f  new (and o l d )  chemicals 
t h a t  have n o t  been tes ted  a t  a l l  f o r  t h e i r  mutagenic p o t e n t i a l .  There a r e  
mutagens (bo th  n a t u r a l  and man-made) i n  our  d i e t ,  i n  t he  l a r g e  number of 
i n d u s t r i a l  chemicals t o  which we a re  exposed, i n  h a i r  dyes, i n  c i g a r e t t e s ,  
i n  our  d r i n k i n g  water, and i n  a i r  p o l l u t a n t s .  

I t  seems c l e a r  t h a t  many more chemicals w i l l  be added t o  the  1  i s t  
of human carcinogens, as s ince t h e  l a t e  1950's we have been exposed t o  
a  f lood o f  chemicals t h a t  were n o t  t e s t e d  before  use f o r  c a r c i n o g e n i c i t y  
o r  mutagenic i ty ,  from flame re ta rdan ts  i n  our  c h i l d r e n ' s  pajamas t o  p e s t i c i d e s  
accumulat ing i n  our  body f a t .  I n  t he  pas t  t h i s  problem has been l a r g e l y  
ignored and even very l a r q e  volume chemicals, i n v o l v i n g  ex tens ive  human 
exposure, have been produced f o r  decades w i thou t  adequate c a r c i n o g e n i c i t y  
o r  ~ n u t a g e n i c i t y  t e s t s ,  e.g. v i n y l  c h l o r i d e  (5  b i l l i o n  l b s l y r ,  U.S.A.) 
and e thy lene d i c h l o r i d e  (8  h i l l i o n  I b s l y r ,  U.S.A.), and a  host  of  
pes t i c i des .  A smal l  f r 8 c t i o n  o f  these chemicals i s  now being t e s t e d  i n  
animals, b u t  f o r  t he  vas t  bu l k  o f  them the  o n l y  experimental  animals s t i l l  
a re  humans, and ep idemio loq ica l  s tud ies  on humans are  i m p r a c t i c a l  i n  most 
cases. As the  20 t o  30 year  l a g  t ime f o r  chemical carc inogenesis i n  
humans i s  almost over, a  steep increase i n  human cancer may be the  outcome 
if too  many of t h e  thousands o f  new chemicals t o  which humans have been 
exposed t u r n  o u t  t o  be nowerful  mutagens and carcinogens. It seems l i k e l y  
t h a t  we w i l l  soon know how d e a r l y  we w i l l  have t o  pay i n  increased cancer 
and b i r t h  de fec ts  f o r  t he  modern wor ld  o f  i n d u s t r i a l  chemicals, pes t i c i des ,  
food add i t i ves ,  and p l a s t i c s .  

We b e l i e v e  t h a t  t h i s  major  area o f  p u b l i c  h e a l t h  can bes t  be a t tacked 
by prevent ion :  i d e n t i f y i n g  environmental mutagens/carcinogens, making a  
rough es t imate  o f  human r i s k  ~ a s e d  on potency and amount o f  human exposure, 
and min imiz ing  human exposure t o  the  more dangerous o f  these agents. We 
must i d e n t i f y  these agents, bu t  e x i s t i n g  animal bioassays (and 
human epidemiology) alone a re  inadequate because o f  expense, t ime, and the  
d i f f i c u l t y  o f  dea l i ng  w i t h  the  complex mix tures  t o  which we a r e  exposed. 

I t  appears l i k e l y  however, t h a t  t h e  new methods and d i scove r ies  from 
basic b i o l o g y  t h a t  have been developed over  t he  l a s t  decade and t h a t  a re  
being developed a t  present  w i l l  he lp  i n  making f u t u r e  dec is ions  more 
r a t i o n a l .  Over the  l a s t  10 years ( w i t h  ERDA support )  we have developed and 
v a l i d a t e d  a  sens i t i ve ,  inexpensive and r a p i d  i n  v i t r o  method f o r  
i d e n t i f y i n g  chemical mutagens and we have shown t h a t  almost a l l  chemical 
carcinogens a re  mutagens. A  number o f  o the r  i n  v i t r o  t e s t s  such as 
t ransformat ion and mutagenesis w i t h  animal c e m t e r  chromatid exchange, and 
unscheduled DNA synthesis  i n  c e l l s ,  have been developed i n  o the r  labs  and a r e  i n  the 
?recess o f  v a l i d a t i o n .  These t e s t s ,  and the  be la ted  r e a l i z a t i o n  t h a t  we must 
t e s t  chemicals be fore  they come on t h e  market, and t h a t  we must evaluate 
the  b i o l o g i c a l  consequences o f  new technologies,  should c o n t r i b u t e  t o  a more 
r a t i o n a l  r i s k  - b e n e f i t  ana l ys i s .  
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6. Federal Support f o r  My Research Program. . . 

USPHS grant ,  Regulation of Gene Fun'ction and Protein synthesis  , G M - 1  9993. : ' . 
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Our main p lans fo r ,  t he  coming year  are: . . 

1. Carcinogenic Potency, Mutagenic' Potency and The i r  Re la t ion .  

We propose t o  i n v e s t i g a t e  the  r e l a t i o n  between mutagenic potency i n  t he  
SaZmoneZZa t e s t  and carc inogenic potency i n  animals. There are  a  number o f  
reasons why one should n o t  expect a  very  c lose  r e l a t i o n s h i p ,  never theless the re  
i s  a  m i l  1  i o n  f o l d  range i n  bo th  carc inogenic potency and mutagenic potency ( a f l a t o x i n  
B1 i s  about a  m i l l i o n  t imes s t ronger  as both a  mutagen and a  carcinogen than tri- 
ch loroethy lene) ,  and even a  rough q u a n t i t a t i v e  co r re l l a t i on  would be extremely usefu l .  
Pre l  im inary  work on t h i s  problem, by Mesel son and Russel (25) and by ourselves, 
i n d i c a t e s  t h a t  t he re  i s  a  s i g n i f i c a n t  c o r r e l a t i o n ,  across a  broad range of 
chemical c lasses. We b e l i e v e  t h e  area of  carc inogenic potency i s  extremely impor tan t  
f o r  human r i s k  assessment, independently o f  i t s  r e l a t i o n  t o  mutagenic potency. 

To i n v e s t i g a t e  t h i s  re1  a t ionsh ip ,  we need t o  d e f i n e  carc inogenic potency. A t  
present,  t he re  i s  no good index of potency: f o r  example the  I b a l l  index (see 6)  does 
n o t  even consider  the  dose. Recent work o f  Peto and Lee (7 )  and t h e i r  forerunners 
makes t h i s  an approachable problem, We p lan  t o  work, and have a l ready  made s i g n i f i -  
cant  progress, i n  several areas: 

(a )  d e f i n i t i o n  o f  an acceptable index o f  carc inogenic potency analogous t o  the  
present  index o f  mutagenic potency; 

(b )  de terminat ion  o f  ca rc ino  e n i c  potencies from bioassay r e s u l t s  supp l i ed  by the  
Nat iona l  Cancer I n s t i t u t e  (NCI 3 as w e l l  as from experiments i n  the  l i t e r a t u r e ;  

( c )  human c a r c i n o g e n i c i t y  : determi n a t i o n  of  the  carc inogenic potency and mutageni c i  t y  
of  t h e  r e l a t i v e l y  few substances f o r  which good human data e x i s t ;  

(d)  de terminat ion  o f  mutagen ic i ty  values f o r  those compounds f o r  which s u i t a b l e  
c a r c i n o g e n i c i t y  data e x i s t  b u t  f o r  which the  mutagen ic i ty  i s  unknown; and 

(e )  c o r r e l a t i n g  the  i n d i c e s  o f  carc inogenic and mutagenic potencies, w i t h  appropr ia te  
s t a t i s t i c s .  

I f  the  c o r r e l a t i o n  i s  as s i g n i f i c a n t  as i s  i n d i c a t e d  by p r e l i m i n a r y  r e s u l t s ,  we 
then aim t o :  

( f )  develop r u l e s  fo r  us ing  r e s u l t s  of mutagen ic i ty  assays f o r  es t ima t ion  o f  carc inogenic 
hazards of new compounds and complex mix tures .  We a re  surrounded by mutagenic complex 
mix tures  ( c a r  exhaust, i n d u s t r i a l  e f f l u e n t s ,  e t c )  where even a rough idea o f  carc ino-  
genic potency would be usefu l .  

These p o i n t s  a re  expanded on below: 
(a )  An index o f  carc inogenic potency has been proposed by Meselson and Russel l  ( 2 5 ) ,  

and we have on l y  s l i g h t l y  mod i f i ed  it, This index, t he  TD50, i s  the  d a i l y  dose requ i red  
t o  decrease the  p r o b a b i l i t y  o f  a  t r e a t e d  animal being cancer f r e e  a t  t he  end of a  
standard l i f e t i m e  (two years i n  r a t s  o r  mice) t o  one-ha l f  t h a t  o f  an un t rea ted  animal. 
This  d e f i n i t i o n  i s  adopted i n  preference t o  o thers  because the  dose thus requ i red  i s  
n o t  much d i f f e r e n t  from the  dose a c t u a l l y  g iven i n  a  meaningful  bioassay, making the  
choice o f  dose-response funct ions (Mantel -Bryan o r  1  i n e a r  [26]) i n s i g n i f i c a n t .  The TD50 
i s  ca l cu la ted  when poss ib le  us ing  the  regress ion  parameters o f  Peto and Lee (27) which 
i n  t u r n  are  computed d i r e c t l y  from the  experimental  r e s u l t s .  Other methods of t r e a t i n g  
carc inogenic otenc (see 28) seem l e s s  s a t i s f a c t o r  f o r  a  v a r i e t y  o f  reasons. We pro-  
POSFTO h h d  i s  an dccept ab le  index by & i s cuss ion  w i t h  o t h e r 3 x p e F t s  i n  t he  
f i e l d  such as R. Peto, M. Meselson, E. Sco t t  and A. Whittemore, by t e s t i n g  w i t h  actual  data 
on carc inogenic potency and by comparing i t  w i t h  a1 t e r n a t i v e  i nd i ces  such as 1  i f e -sho r ten ing  
dose. 
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( b )  Determinat ion o f  carc inogenic potency has been done on 14 compounds by Meselson, 
and Russel l  (25) and . p l o t t e d  aga ins t '  ou r  publ i shed r e s u l t s  on mutagenic,i ty. We hake 
done 24carc inogens and p l o t t e d  the  r e s u l t s  aga ins t  our  values on mutagen ic i ty  (F ig.  
1 ). Meselson and Russel l  f o l l o w -  Peto and Lee (27)  i n  assuming t h a t  the cancer inc idence 
r a t e  fo l lows a Weibul l  d i s t r i b u t i o n .  We a l s o  p r e f e r  t h i s  t o  a l o g  normal (Mantel-Bryan)', 
b u t  i n  any case i t  would n o t  change the  r e s u l t s  very much (26).  We have extended 
Meselson and Russe l l ' s  ana lys i s  by app ly ing  the  techniques o f  Pike (29), Cox (30),  
and Peto and Lee (27)  f o r  'determinat ion o f  the regress ion  parameters de f ined by Peto 
and Lee (26),  and have used t h i s  t o  ca l cu la te .  TD50. Mesel son and Russel 1 have s e t  

I 
t he  c r i t e r i a  f o r  an acceptable cancer bioassay s u i t a b l e  f o r  c a l c u l a t i o n .  These 
i nc lude  r o u t e  o f  a d m i n i s t r a t i o n  ( feed ing  s tud ies  a re  acceptable b u t  n o t  s k i n  p a i n t i n g  
o r  sub-cutaneous) and s p e c i f y  dosing schedule (approaching cont inuous),  l e n g t h  of 
experiment, number o f  tumor bear ing animals, e t c ,  We agree w i t h  t h e i r  . c r i  t e r i a .  

We propose t o  ga ther  animal cancer data s u i t a b l e  f o r  c a l c u l a t i n g  carc inogenic 
potency from two sources. We have made an arrangement 'wi th N.C,I. t o  o b t a i n  t h e i r  
computer tapes o f  t h e  bioassays i n  progress as they a re  re leased and we propose t o  
w r i t e  programs f o r  a d i r e c t  potency ana lys i s  of t he  several hundred t e s t s  . t h a t  w i l l  
be re leased i n  the  nex t  year .  We a re  a l s o  scanning the  l i t e r a t u r e  i n  a systematic way 
f o r  animal bioassays t h a t  meet our  c r i t e r i a  f o r  c a l c u l a t i o n s  and we propose t o  w r i t e  t he  
authors o f  most recen t  publ i shed papers t h a t  appear su i tab le ,  bu t  which have i n s u f f i c i e n t  
in fo rmat ion  f o r  doing our  c a l c u l a t i o n s .  We p lan  t o  augment our  cu r ren t  computer 
programs f o r  ana lyz ing  t h i s  data. We propose t o  c a l c u l a t e  conf idence l i m i t s  on the  
p o i n t s  p l o t t e d  i n  Fig. 1. 

We propose t o  extend the  TD50 concept t o  negat ive  cancer data. 'It. would be useful  
t o  express a negat ive  cancer t e s t  by i t s  "thoroughness", t h a t  i s ,  what i s  t he  l e a s t  
po ten t  carcinogen t h a t  cou ld  have been detected i n  the  t e s t .  We propose t o  
w r i t e  computer programs t o  express conf idence l i m i t s  on TD50 based on the  dat,a. 

we propose t o  -explore-whether t h e  ~ r c o n c e p t  c a n  be- extended t o  o the r  r o u l Z F -  
of admin i s t ra t i on  and s h o r t e r  exposure times. 

( c )  Human cancer data,where a cause and a dose are  known, i s  q u i t e  r a r e .  
Whittemore (31) has done a thorough j o b  on c i g a r e t t e  smoking and human lung  cancer. 
She shows t h a t  t h e  Weibul l  d i s t r i b u t i o n  f i t s  t h e  r e s u l t s '  as w e l l  as l o g  normal. We have 
determined the mutagen ic i ty  o f  c i g a r e t t e  smoke condensate w i  t h  r a t  1 i ver  (1  ) .; We have 
a l s o  done a p r e l i m i n a r y  c a l c u l a t i o n  on t h e  ep idemio log ica l  r e s u l t s  on a f l a t o x i n  and 
human cancer (32) and on data on coal  , t a r  fume exposure and l ung  cancer among roo fers  
(33)  and p l o t t e d  these aga ins t  our  mutagen ic i ty  data. 'We propose . to  f o l l ow  up our  
p r e l  im inary  r e s u l t s  w i t h  the  mutagen ic i ty  o f  coal  t a r  fumes and c i g a r e t t e  smoke condensate 
and t o  repeat the results w i t h  human autopsy l i v e r  which we have obta ined.  (Our pas t  

I 

experience w i t h  r a t  l i v e r  and human l i v e r  shows no g rea t  d i f f e rences  f o r  most chemicals.) 
We a l s o  p lan  t o  c o l l e c t  another sample o f  coal t a r  fumes and reassay the  mutagenic i ty . '  
There a re  some o t h e r  poss ib le  candidates ( 9 )  and we p lan  t o  exp lore  these and others.  

(d)  Muta en i c  otency has been determined f o r  a l a rge .  v a r i e t y  o f  chemical s  (most . resu l  t s  
f rom t h ~ s  ,grn_, a o r a t o r y  1 4 ] )  We have determined potency f o r  complex mix tures  such as 
c i g a r e t t e  smoke condensates (1 ) , coal  t a r  fumes (Sawyer and Ames, unpubl i shed), and 
a i r  p o l l u t i o n  samples. 

We would de tern ine  mutagen ic i ty  by our  standard methods (1)  f o r  any chemicals 
f o r  which we can c a l c u l a t e  a carc inogenic potency.. We a l s o  propose t o  f i n d  cases i n  
t he  1 i t e r a t u r e  where the  carc inogenic potency d i f f e r s  between species (most ly  r a t s  'vs. 
mice) o r  between sexes, and determine how much o f  t h i s  can be e x p 1 a i n e d . b ~  d i f f e r e n t i a l  
a c t i v i t y  o f  r a t  l i v e r  vs. mouse l i v e r ,  o r  o f  male vs. female l i v e r  i n  a mutagen ic i ty  
t e s t ;  we would then t e s t  t he  chemical us ing  human autopsy l i v e r .  

(e )  Cor re la t i on .  A f t e r  p l o t t i n g  new po in t s ,  and . c a l c u l a t i n g  conf idence l i m i t s  on p o i n t s  
f o r  Fig. 1, we propose t o  determine whether a 1 i n e a r  r e l a t i o n s h i p  i s  s u f f i c i e n t  t o  de.-. 
s c r i b e  the  c o r r e l a t i o n .  If n o t  we w i l l  exp lo re  o the r  models. We propose t o  do a r e -  
gression ana lys i s  on the  data. 
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. . 

( f )  Human' r i s k  es t imat ion .  The y s e o f  ,Fa ' rc inogcin icpotency cg i ,du la t ions  f o r  es t ima t ing  
the  hazard o f~chemica ls  to:tiumans i s  i n  i . t s  in fancy and the  . f i e l d  needs a  r e l i a b l e  i n d e x  of 
carc inogenic potency. Companies and government agencies a r e  s t a r t i n g  t o  make dec is ions  
based on the  qua1 i t a t i v e  r e s u l t s  o f  mutagen ic i ty  i n ,  SaZmoneZZa. No work has been. done 
on q u a n t i t a t i v e  r e s u l t s  w i t h  SaZrnonsZZa, though we have now p red i c ted  successfu l ly  t h e  
carc inogenic potency o f  t r i s -  ( d i  bromopropyl )phosphate, t he  main f lame r e t a r d a n t  added 
t o  30 m i l l i o n  c h i l d r e n ' s  pajamas i n  the  U.S.. (18) ,(N.C.I,. cancer bioassay resu l t s : '  
TD50 c a l c u l a t e d  i n  t h i s  labora tory .  [22]). . Iri'e.propose t o  i n v e s t i g a t e  t h e  u . t i l  i ty of 
t he  T D ~ O  concept o f  carc inogenic '  potency f o r  human r i s k  es t ima t ion  as i t  r e l a t e s  t o  
government dec is ions  on carc inogenic chemical s  i n  t he  environment. We a1 so hope t o  see 
what classes o f  chemicals show' a  c o r r e l a t i o n  between mutagen i .~  potency and carc inogenic 
potency and t o  improve the  SaZmoneZZa t e s t  f o r  those c lasses n o t  showing a  good 
c o r r e l a t i o n ,  i f  poss ib le .  For example, n i  t r o f u r a n s  a re  too  mutagenic re l .a t i .ve t o  t h e i r  
ca rc inogen ic i t y .  and we know t h i s .  i s  due t o  the  n i  t roreductases.  o f  t he  b a c t e r i a  which. 
a c t i v a t e  these chemicals. It i s  ~ o s s i b l e  t o  e l i m i n a t e  these enzymes from the  b a c t e r i a  
and t o  s u b s t i t u t e  1  i v e r  a c t i v a t i o i l  ins tead.  Cer ta in  n i  t r o s o  carc inogens a re  too  weak 
'as mutagens and we a re  i n v e s t i g a t i n g  why the  t e s t  i s  d e f i c i e n t  i n  t h i s .  Eventual ly ,  
we hope the  i n v e s t i g a t i o n  o f  t he  re1  a t i o n  between carc inogen ic  potency and mutagenic 
potency might  make i t  poss ib le  t o  ge t  a  rough est imate o f  human r i s k  from complex 
mix tures  o f  carcinogens t h a t  we face i n  our  environment and f o r  .which animal cancer 
t e s t s  a r e  imprac t i ca l ,  I f  the  co r re la t . i on  between t h e  two potencies i s  good enough i t  
a l s o  should be use fu l  f o r  r i s k  es t imat ions  du r ing  the  two o r  more years t h a t  the animal 
t e s t  i s  underway. Unfor tunate ly  mutagenici  t y  i n fo rma t ion  was n o t  taken s e r i o u s l y  i n  t he  two 
cases where the .  r e s u l t s  on b a c t e r i a l  mutagen ic i ty  preceded those on animal c a r c i n o g e n i c i t y  
by a  year  o r  more f o r  chemicals w i t h  widespread human exposure: t he  Japanese food 
a d d i t i v e ,  fu ry l fu ramide (see 19) and t h e  flame re ta rdan t ,  T r i s  (18,22). 
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2.. se rv i ce  t o  u n i v e r s i t i e s ,  government agencies, and i n d u s t r y  i n  m a i l  i n g  o u t  
. .. ou r  t e s t e r . s . t r a i n s  and he lp ing .  them t o  s e t  up the  t e s t  system. 

There has 'been an ever  i nc reas ing  i n t e r e s t  i n  t he  t e s t  system by bo th .  
i n d u s t r y  and research s c i e n t i s t s .  This  i s  due, i n  p a r t ,  t o  our  v a l i d a t i o n  of t he  
t e s t  system (8,14,19) showing t h a t  90% o f  carcinogens are  mutagens, and t h a t  
few "non-carcinogens" a re  mutagens. This  v a l  i d a t i o n  has been conf irmed by,  .. 

an independen.t b l i nd -s tudy  us ing  a l l  t he  promis ing i n  v i t r o  t e s t  systems by 
I C I  ( t he  l a r g e s t  chemical company i n  Europe [34]). It has a l s o  been conf i rmed 
i n  a  l a r g e  study by  t h e  group' o f  Dr. Sugimura, t he  D i r e c t o r  o f  the  Nat ional  
Cancer I n s t i t u t e  o f  Japan. (35)  and i t  i s  being requ i red  by t h e  Japanese 
fo r  a l l  pes t ic ides .  Many l a r g e  companies such as Merck a re  t e s t i n g  a l l  t h e i r  
new chemica1.s w i t h ,  t he  system. Due t o  the  volume o f  ma i l  r eques t i ng .  s t r a i n s  and 
i n fo rma t ion  on s e t t i n g  up the  t e s t  system, I have had t o  h i r e  an a d d i t i o n a l  techn ic ian ,  

. . 
DorothyMaron, and a  student,  Dennis Ing, whose main f u n c t i o n  i s  t o  handle 
t h e  l e t t e r s  and. phone c a l l s  from i n d u s t r y  and research labs, and t o  ma i l  
o u t  t h e  stra,ins., We rece i ve  about 20 l e t t e r s  a  week request ing  s t r a i n s  and/or 
in fo rmat ion  and many phone c a l l s  each day. 

I n  add i t ion ,  Mrs. Maron has been coo rd ina t i ng  the  i n fo rma t ion  on s.peci f i c  
uses o f  t h e  t e s t .  For example many people have requested the  s t r a i n s  fo r  t h e  
purpose o f  examining waste water, o r  shale o i l  e f f l u e n t s ,  o r  coal  burn ing 
e f f luents  and wastes. We t r y  and keep these people aware of, the  o t h e r  groups 
us ing  the  t e s t  f o r  each o f . t h e s e  spe .c i f i c  purposes so t h a t  they can contac t  
each o ther .  I enclose a  few sample l e t t e r s .  

We propose t o  cont inue t o  do t h i s .  
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3. ' A i d  t o  government and indus t ry  i n  the  gerieral a r e a o f  environmental mutagens 
and car?ci nogens . 
We have been adv is ing  Congressional Commi t tees,  E.P.A., N. C. I., E. R. D.A., . , 

Consumer Product Safety Commission, N. I .O.S. H., N. I .E.H.S., F.D.A.., t h e  S ta te  
of - C a l i f o r n i a ,  t he  Wor1d:Health Organizat ion, and var ious  forei 'gn governmental 
agencies t h a t  have requested aid, about problems on the  detect ion,  human r i s k  
assessment, and regu la to ry  d e c i s i o n s . i n  the  general area o f  mutagens, and 
carcinogens. I am on the  Nat ional  Cancer Advisory Board and was on the  Search . . 
Committee f o r  a  new N.C. I. d i r e c t o r .  D r .  McCann, o f  my labora tory ,  i s  on the  
F.D.A. Toxicology Advisory Board, and i s  c u r r e n t l y  on the  Saccharin Commission 
se t  up by Congress. Both o f  us have t e s t i f i e d  before  Congressional Committees 
and have been invo lved  i n  several World Heal th Organizat ion Committees. . . ' 

We, have a l so  received numerous' requests from i n d u s t r y  f o r  advice which we 
g i ve  w i thou t  charqe. (1 do n o t  do pa id  consu l t i ng  f o r  i ndus t ry  because o f  my 
government adv is ing)  . For example, DuPont , I C I  and A1 1 i ed r e c e n t l y  had 
t o  make a  dec is ion  as t o  poss ib le  replacements ( f o r  use i n  spray cans) of t he  
Freon t h a t  i s  harming the  ozone l a y e r ' a n d  i s  being phased out .  The two freons 
t h a t  were poss ib le  replacements were both very  weakly mutagenic i n  our  t e s t  
system and t h e  companies decided, as a  consequence, no t  t o  go. ahead w i t h  them 
f o r  spray can use, a t  considerable .economic loss ;  , they  w i l l  be w i thou t  a  
subs. t i tu te  f o r  several years'. Dr.. McCann and I spent several days going over  
the  data and d iscuss ing the  r e s u l t s  w i t h  them. Dr. Blum, Miss 'Gold and I . , 

have a l so  had numerous d iscussions w i t h  many i n d u s t r i e s  i n  connect ion w i t h  the  
whole f lame r e t a r d a n t  ( i n  sleepwear) con t rove rsy .  A l l  th ree o f  us a re  i n  very 
c lose contac t  w i t h  the  Consurner.Product Safety Commission on t h i s  mat ter .  

Dr .  Hooper has been invo lved w i t h  th& EPA on p e s t i c i d e  r i s k  assessment and 
on s e t t i n g  p r i o r i t i e s  f o r  t he  new t o x i c  substances law. He has a l s o  i n t e r a c t e d  
w j t h  t h e  Consumer Product Safety Commission on flame re ta rdan ts  and w i t h  the  
Sta te  o f  Cal i f o r n i a  Water Board. 

I propose t o  cont inue spending some p a r t  o f  my t ime i n  th' is p u b l i c  
serv.ice a c t i v i t y .  Drs. McCann, Blum and Hooper, sen io r  researchers i n  my 
labora tory ,  w i l l  spend- p a r t  of t h e i r  t ime i n  t h i s  type o f  i n t e r a c t i o n  
w i t h  government. 
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4. Test improvements. 

About 10%.of o rgan ic .carc inogens are  n o t  detected as mutagens i n  our  t e s t .  
We propose t o  i n v e s t i g a t e  , t he  chemicals t h a t  do n o t  work to:  t ry  and understand 
why. Among the  groups o f  chemicals a re  some hydrazines, some c h l o r i n a t e d  chemical s, 
such as chloroform and carbon t e t r a c h l o r i d e ,  and some methylated amino chemicals 
such as hexamethylphosphoramide. We are  t r y i n g  several  approaches: 

1 )  SaZmoneZZa-somes. We a r e  i n  t he  process o f  f u s i n g  the  membranes of the  
microsomes from the  r a t  l i v e r  w i t h  the  o u t e r  membrane o f  t h e  bac te r i a ,  
us ing  methods developed fo r  f u s i n g  animal ce l f s .  By coa t i ng  the  b a c t e r i a  w i t h  
the  microsoma1 a c t i v a t i o n  system we hope t h a t  shor t -1 i v e d  a c t i v e  species w i  11 
be more l i k e l y  t o  reach the  DNA o f  t he  bac ter ia .  

2) We are '  i n v e s t i g a t i n g  the  .metab01 i c  a c t i v i t y  o f  t h e  r a t  1  i v e r  mi tochondr ia,  
a  f r a c t i o n  t h a t , w e  have t r a d i t i o n a l l y  thrown away i n  making our  l i v e r  9000 x  g' 
supernatant f r a c t i o n  .' 

3 )  A  number o f  new r e p a i r  systems have been descr ibed i n  b a c t e r i a  t h a t  a l s o  
appear t o  e x i s t  i n  mammals. We p lan  t o  p u t  mutat ions f o r  these var ious  systems 
i n  our  t e s t e r  s t r a i n s .  ' We w i l l  then see i f  t h i s  increases the  s e n s i t i v i t y  of 
t h e  t e s t  system. 

4) We are  p i c k i n g  those c h l o r i n a t e d  p e s t i c i d e s  and i n d u s t r i a l  .chemicals t h a t  
a re  f a i r l y  s t rong  carcinogens (see carcinogendc potency) and a t tempt ing  t o  
op t im ize  the  d e c h l o r i n a t i o n  metabolism. We p lan  t o  t r y  anaerobic metabolism, 
mouse l i v e r  vs. r a t  l i v e r  and 1  ), 2) ,  and 3) above. This  i s  a  p a r t i c u l a r l y  
impor tan t  p r o j e c t  because o f  t he  importance o f  o rgan ic  c h l o r i n a t e d  chemicals i n  
i n d u s t r y  .and i n  c h l o r i n a t e d  d r i n k i n g  water. 

5) Ni  trosamines. Ni  trosamines are  a  p a r t i c u l a r l y  po ten t  c l a s s  o f  carcinogens 
t h a t  are showing up as only 'weak mutagens i n  ou r  system. We p lan  t o  i n v e s t i g a t e  
the  reasons f o r  t h i s .  We w i l l  t ry  t h e  above poss ib le  improvements on,  t h i s  class. 

6 )  We are  i n v e s t i g a t i n g  the  p o s s i b i l i t y  o f  making t e s t e r  s t r a i n s  w i t h  new 
r e p e t i t i v e  sequences i n  h  DNA a t  t h e  s i g h t  o f  t he  mutat ion.  We have a  s t r a i n  
w i t h  a  sequence o f  EE E f i ~ $ [  (+I ) t h a t  may be use fu l  i n  a  new t e s t e r  s t r a i n . ,  

7)  We w i l l  exp lo re  e  u  i l i t y  o f  making SaZrnoneZZa w i t h  a  co .ns t i , tu t i ve  B- 
glucuronidase f o r  experiments w i t h  u r i n a r y  metabo l i tes .  

8 )  Metals. Dr, L o f r o t h  has explored var ious  ways o f  e t t i n g  carc inogenic meta ls  9 t o  work i n  the  SaZmoneZZa system. He has shown t h a t  C r  11 i s  a  mutagen. We w i l l  
con t inue t o  i n v e s t i g a t e  t h i s  area.. 

9 )  Fecal enzymes, Cer ta in  carcinogens are  a c t i v a t e d  by .enzymes i n  fecal  
b a c t e r i a  (e. g. 6-gl  ucosidase), We p lan  t o  c o l  l a b o r a t e  w i t h  Professor  Chang 
of  t he  N u t r i t i o n  Department on a  study us ing  an enzyme e x t r a c t  he has made by. 
son i ca t i ng  human feces ( feces  a re  most ly  b a c t e r i a )  t o  see i f  t h i s  i s  useful  i n  
adding t o  our  t e s t  system f o r  a c t i v a t i n g  t h i s  c lass  o f  carcinogens. 

. . . - -- - . . , . . . 

5.. MutagenslCarcinogens i n  the  environment. 

Although our  main i n t e r e s t  i s  i n  t he  f u r t h e r  improvement o f  t he  t e s t  we w i l l  
con t inue t o  t ry  and d iscover  important  unsuspected mutagens/carcinogens i n  t he  
environment such as h a i r  dyes and flame re ta rdan ts  i n  c h i l d r e n ' s  sleepwear. 

We are  con t i nu ing  our  work on flame re ta rdan ts  i n  c h i l d r e n ' s  sleepwear. We 
have r e c e n t l y  shown t h a t  Fyro l  FR2, a  proposed replacement f o r  t he  banned t r i s - (2 ,3 -  
dibromopropyl)phosphate,is a  mutagen. Now t h a t  we have e l im ina ted  Fyro l  FR2, a  new 
add-on, hexabromocycl ododecane, i s  being proposed. We propose t o  t e s t  i t  thoroughly 
as i t  looks 1  i k e  another ho r ro r .  The Consumer Product Safety Commission has n o t  
f u l l y  understood t h a t  i t  i s  unacceptable t o  p u t  l a r g e  amounts o f  brominated and 
c h l o r i n a t e d  add-on chemicals i n  c h i l d r e n ' s  po l yes te r  sleepwear. We p lan  t o  keep an 
eye or1 fu tu re  developments i n  t he  sleepwear controversy (18,22), and a1 so on the  
100,000,000 l b s  o f  flame re ta rdan ts  o f  a  v a r i e t y  o f  k inds  (most ly  brominated and 
c h l o r i n a t e d )  t h a t  are used i n  t h e  U.S. 
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. . 

' . We a r e a l s o  c u r r e n t l y  i n v e s t i g a t i n g  brominated vegetable o i l s .  These , . 

, .are added to '  s o f t  d r i n k s  (e.g. Fresca) i n  reasonably l a r g e  amounts t o  change . . 

t he  dens i t y  o f  t he  f a t  d rop le t s  so t h a t  they f l o a t  and the  d r i n k  looks l i k e  . ,  

a  f r u i t  j u i c e .  We are '  a l so  i n v e s t i g a t i n g  a  v a r i e t y  o f  o the r  brominated organics 
t h a t  a re  used as fumigants. 

We have found one t y p e . o f  w ide l y  used suntan l o t i o n  t h a t  conta ins a  mutagen 
and w e . w i l l  i n v e s t i g a t e  t h i s  f u r t h e r .  . . 

6. Cqmplex mix tures .  

We hope t o  cont inue t o  work  o u t  methods so t h a t  t he  t e s t  can be -used  for:  . ' . 

complex mix tures  such as a i r ' p o l l  u t i o n  samples. water contaminants, o i  1  
f r a c t i o n s  and c a r  exhaust samples. We w i l l  t ry .  t o  determine if our method f o r  

u r i n e  ana lys i s  us ing  XAD columns i s  suitable f o r  o t h e r  aqueous f l u i d s  such as 
waste water ( i n  c o l l a b o r a t i o n  w i t h  t h e  S ta te  o f  C a l i f o r n i a  Water Board). 
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. . 
.2.  Fringe. Bene f i t s  : 

21 % f o r  .academic s a l a r i e s  marked w i t h  + $ 11,125 . . 
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' j  
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(Dr.  Stapleton has i n d i c a t e d  t h a t  no more d e t a i  1 i s  necessary f o r  the 
2nd and 3rd  ,year budgets. 1 
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Research Div i s ion  
M l e s  Labora to r i e s ,  Inc .  
E lkha r t .  I nd iana  46514 

.Dr. J i t c n d r a  Saxena 
Research S c i e n t i s t  
Syracuse  Research Corpora t ion  
H e r r i l l  Lane 
Syracuse ,  Nev York . I3210  

DC. ~ i c o l a  ~ o p r i e n o  
Cons ig l io  Nazionale d e l l e  R ice rche  
Labora to r io  d i  Nutagenesi  e 

Dif ferenziamento - C.N.R. 
56100 P i s a  
Via  C i s a n e l l o  14718 . 
ITALIA 

Dr. Jukka M a r n i e d  . 
Department of ~hys i010gY 
U n i v e r s i t y  of Turku 
20520 . 
Turku 52 ' 

FINUYD 

Dr. David B o t s t e i n  
Department of Biology 
Massachuset ts  I n s t i t u t e  of Technology 
Cambridge, ?lass. 02139 

William T. Ford Jr. 
The Pennsylvania  S t a t e  Un ive r s i ty  
Biophysics  Department 
618 L i f e  Sce inces  Laboratory  ' 

U n i v e r s i t y  Park,  PA 16802 

Dr. S.N. C h a t t e r j e e  

Despatcher  Ind ian  I n s t i t u t e  . of  Experimental Medicine 
4. Raja  S.C. Hul ick Road 

Dr. C. C a i r o l e  
P r o j e c t  Leader 
H i c r o b i a l  Assays 
Tobacco and Hea l th  Research I n s t i t u t e  
Un ive r s i ty  of Kentucky 
Lexington,  Kentucky 40506 ' 

Dr. W; D. Noore 
Department of B iochen i s t rv  
Uellcome Research Laboratory  
Langley Court ,  Kent 
Bechenham 
ESCUiD 

Dr. S. I g a l i  
Orszagos " F r e d e r i c  ~ o l i o t - C u r i e "  
S u g a r b i o l o g i a i  e s  Sugaregeszsegugi  
Kutato  I n t e z e t  
1775 Budafok 1, P o s t a f i o k  1 0 1  , - 

Steve  Rosanky 
. . p r e d o c t o r a l  relloi! 

Phvs i c s  Depar tnent  
' The L!niversitv of Texas S:lStem 

Cancer Center- 
Texas Yed ica i  Cen te r  
Houston, 'lS 77025 

Dr. Laure l  \lonnes Anderson 
Department o f  i ' hamaceu t i ca l  Sc i ences  
Co l l ege  of Phamacy 
The Un ive r s i tv  o f .Ar i zona  
Tucson. AR 85721 

Dr. Haur ice  ~ a c l l t i i a l  
U n i v e r s i t a t e a  d i n  Ccainova 
F a c u l t a t e a  d e  v e d i c i n a  
S t r .  P e t r u  Reres. 4 
Craiova , 

ROXANIA 



Dr. Thoras T. Chen 
De3ar:nent of Biology 
$ e e c ' s  i ' i i v e r s i t y  
7Angs:on. Cacada 
K7L 3:;5 

Dr. Hal J.  Tenoso 
D i r e c t o r ,  B i o l o g i c a l  Opera t ions  
O r g k ~ c n  Djagn0s:ics 
9350 Eas t  F l a i r  Drive  
El !<o:o-,te, CA 91731 

Dr. ? s u l i  K i e l  . . 
Depar t r en t  of Yicrobiology - . c e  ?.c:;al Danish School af ,Pharmacy 

2 C n i v e r s i t e t s p a r k e n  . 
2103 Ccpmiagen 
D23LLrLT 

Dr. Larry  h l e e l e r  
VA i:adsr<or:h I!ospi t a l  
E u i l d i r g  114,  Roon 317 
F i l s h i r e  6 Sa- i te l le  Elvd. 
Los Xngeles ,  CA 90053 

R. 2. Pee r  
T l x f  cclc?: 
Er is :o l  L a b o r a t o r i e s  
P .0 .  Yox 657 
Syracuse ,  !:{ 13201 

Dr. G e ~ r g e  u. Fukui 
D i r e c t o r  ~f : l icrobiology 
h'allace L a b ~ r a t o r i e s  
C r a n b u y ~ ,  !iJ 08512 

P r o f e s s s r  J anes  E. Ogg 
Depar:=e-t of ?!icrobiology 
C o l l e ~ e  c f  v e t e r i a a q :  Yedicine  

and 2:czedical Sc i ences  ' 

Colorado St2:e C n i v e r s i t y  
F c r t  C o l l i n s ,  CO 80523 

P r o f e s s o ~  D-I!. P i p e r  
De>'ar:zent c f  ? 'edLcim 
Royai ::srth Shore Hoso i t a l  

. S t .  Leona r l s ,  S.S.9; 2065 
ACSi?ALIA 

Dr. Angela E. k u l e t t a  . .  

Drug.! lc tabol iss  D iv i s ion  
Mic rob io log ica l  / t s soc i a t e s .  Inc. 
4813 Betllesda Avenue 
Bethesda,  :.laryland 20014 

Dr. P h i l l i p  E. Sartman 
Department o f  Biologv 
The Johns  Hopki ls  Un ive r s i ty  
Bal t imore ,  Nary Land 21218 

Dr. U.J. Hapo 
Depar tnent  o f  Gene t i c s  
The Un ive r s i ty  of Adela ide  
BOX 498, GPO Adelaide  
South A u s t r a l i a ,  5001 
-AUSTRALV 

Dr. Al len J. Holmes 
Department o f  a io logy  
Southvest  S t a t e  U n i v e r s i t y  
Marsha l l ,  EN 56258 

Dr. W.B. ) b o r e  
Bac te r io logv  Department 
Tlie !Je l lsoae  Research Labora to r i e s  
Langlcy ~ C o ~ r t  
Beckenham. 
Rent BR3 38s 
ENG LA\? 

Prof .  Dr. F. Lingens . 
I n s t i t u t  f u r  !Ukrobiologie .  
U n i v e r s i t a t  ~ o h e n h e i m  
Garbens t r a s se  30 
7000 S t u t t g a r t  70 (Hohenheim) 
GERIAhY 

Dr; Per  E r ik  J o n ~ r  
Department o f  Focd llygiene 
The Ve te r ina ry  Cc l l ege  o f  ~ o r w a ;  
Oslo  4 
NORWAY 

Dr. D.G. Ga tehouse .  . 
'Allen L llanburys Risearch ~ i n i t e d '  .. 
Ware H e r t f o r d s h i r e  SG12 OW 
ENGLA\TJ 

Dr. Pa l  ? 'ecet ianer  
I n s t i t u t e  o f  aiochemi;try 

Dr. F rede r i ck  S h a r p e l l ,  Jr. 
Senior ,Nicrobiolo: is t  

B i o l o g i c a l  Rcsearch Center  Gfvaudan Corpora t ion  
Pcngar ian Acadew o f  Sc i ences  1 2 5  Delavanna Avenue 
6701 Szeged, P.0. B. 521 C l i f t o n ,  ::ev J e r s e y  07014 
m ' . c m  

A p r i l ,  1976, 

Karen K. Vaccaro 
. . 

Dr. David Graves 
Department of Ciology 
T u f t s  Un ive r s i ty  Laboratory  of ! lo lecular  ~ i o i o g y  

tledford, tlA 02155 
The Un ive r s i tv  of Uabama 
Unive r s i ty  Sta t ion/Birningham 
AL 35294 

Dr. Sara  Rothman 
A s s i s t a n t  .Professor  
Department o f  ? l icrobiology 

Corinne Lognet 
% D r .  J.Y. Le T a l a e r  

Un ive r s i ty  *ed ica l  Center  
' ~~b~~~~~~~~ de  Biochimi e ,  CliniqUe 

Boston Un ive r s i tv  School o f  Medicine centre Regional Francois Baclesse 
80 East  Concord S t r e e t  
Boston, FlA 02118 , 

Route d e  Lion s u r  Her 
14018 Caen Cedex 

Dr. Xary J. Vol l  
FRAtiCE 

A s s i s l a n t  P ro fe s so r  of i l icrobiology D ~ .  :,a Biela 
Div i s ion  of A g r i c u l t u r e  

and L i f e  Sc i ences  % Prof .  B.. ! l u l l e r i f i l l  

Department of t l icrobiology . I n s t i t u t e  f u r  Genet ik;  
d e i  U n i v e r s i t a t  z u . ~ o l n  

U n i ~ e r S i t ~  of E!arylanJ 
Col lege Park,  ?ID 20742 

5 Koln. 41, den 
L'eyertal 121 

William D. Ross 
Research S p e c i a l i s t  
Monsanto Research co rpora t ion  
Dayton Laboratory 
1515 Xicholas  R o d  -- ..--" 
Dayton, OH 45407 

Andre Jan  
Sen io r  : l i c r o b i o l n g i s t  
The G i l l e t t e  Comnanv 

---.'-.'.I 

Persona l  Cere Div i s ion  
G i l l e t t e  Park - -- .. 

Cr. Zani th  L.  Gamble 
Boston, U 02106 

School of Home Economics 
Department of Food 6 N u t r i t i o n  

Dr. J a a e s  P.. Rosze l l  

The F l o r i d a  S t a t e  Un ive r s i ty  . Cancer Research L a b ~ r a t o r y  

416 Sandels  Bu i ld ing  
Veterans  A d s i n i s t r a t i o n  ~ o s p i t a l  

Ta l l ahassee ,  FL 32306 , 
1030 J e f f e r s o n  Avenue 
lfemphis, TN 38104 

Mr J . A .  Rcbertsnn --.. Dr. 1J.E. E r o m  
University O f  North '.Ies D i r e c t o r  De)artment of * ' i c r o b ~ o l o g y  
Department of B iochen i s t rp  6 S o i l  Sc i encp-p ,  sgUibb 

sons, 
Memorial Bui ldings  
De in io l  Road 

I n s t i t u t e  f o r  Xed ica l  Research 

Bangor, Gvynedd LLS7 2UW 
P.O. Box 4000 

WALES 
P r i n c e t c n ,  ti3 08540 

Head; Departnent o f  Eficrobiology 
. and C e l l  Bioloov - -- -, 

lluntingdon Research Center  
Huntiogdon PEl8 6ES 
ENCMtiD 

Dr. John CouIter  
I n s t i t u t e  of Xedical  
and Ve te r ina ry  Science 
Box 14; Rundle S t r e e t  P.O. 
Adela ide ,  S.A. 5000 

MSTRALg 

Plr. Lew S t e r n  
E. 6 J. C a l l o  Vinery 
Hode.St0, C a l i f o r n i a  35353 

Dr. E i l a r  Pe rez  F u e y  
Labora:orie de. > l i c rob io log ia  
Depar taeento  d e  I n v e s t i g a c i o n  
Productos  Frumtost ,  S.A. . 
Apartadp 6149 
Barcelona - 6 . . . . 
SPAIN 



SC1E:TIST ORGXIIZATIONS 14Il33 HAVE REQUESTED OCR TESTER STMIIIS 

A p r i l ,  1976 - Kay, 1976 . . 

Dr. ?I:nako !:agao 
Eiocke~..i;tr:: D iv i s ion  
S a t i o n a i  Ca rce r  Center  
Research I n s t i t u t e  
Tsukj i 5-chose 
a c o - k u .  Tokyo 
Jk3;L': 

Dr.. Alan :.!ar?uardt , 

Yicrobio1ogi;t  
S a t i o n a l  6 io : en t r i c  I n s  
2333 Raz l ine  Avenue .So r th  
S a i n t  Pau l ,  IS 55113 

Dr. Paul  Derr ick 
Depart:.ent of :!icrobiclogv 
i n t e r - x n t e i r . .  Labo:atories. . I n c  
E73 Eas t  7145 South 
Yidca le ,  LY 84047 

Dr K. Lecone Yie ld ing  
Ch ie f .  LaboraSory G £  Volecu la r  Biology 
P r c f e s s o r  of B i o c ~ e c c i s t r y  
I ' n i v e r s i t p  of Alabama i n  B i d n g i a m  
C n i v e r s i t y  S t a r i o n  ' 

a i c i n g h a z ,  A-, 35294 

3 r .  XicLael G .  F a r r w  
+ e t h  L a b c r a t o r i e s  
P.Q. B O X  et.1 
P a o l i ,  PA 19J01 

Dr. &<zed Abdelal 
Xssotia:e P r o f e s s o r  
B i o l c ~ y  Pe?a r toen t  
Georgia S t a t e  U n i v e r s i t y  . . 

Vniversit->-.Plaza . . 
A t l a n t a ,  Georgia 30303 . . 

3r. J e f f e r y  :'. Becker . 
Assoc ia t e  P ro fes so r  
Depart=en: of :-:icrobiology 
D.e Vnivers:tv o f  Tennessee 
Knoi tvi l le ,  I S  37916 

Dr. ?!. Xiyagi 
Z Io la5s  Znc . 
2 9 1 3  YacArthur Blvd. 
!:orthbrook. . I l l i n o i s  60062 

. . .  

Yx. Roland J. Sta rkey ,  Jr. 
Ecology Laboratory  
Room C308 iJ isque R a l l  . 
Drexel  Un ive r s i ty  
P h i l a d e l p h i a .  PA 19104 

Gary S. S a y l e r  
A s s i s t a n t  P r o f e s s o r  
Graduate  Program i n  Ecology 
408 1 0 t h  S t r e e t  
The U n i v e r s i t y  of Tennessee  
Knoxv i l l e ,  21 37916 

V a r i i t t a  Laaksonen 
Department o f  C1in:Lcal Microbiology 
C n i v e r s i  t!. o f  Kuoo.io 
P.O.B. 138 
SF-70101 Kuopio 1 0  
FIPtTA!ID 

Dr. A.K.  Gu3a , 

J u n i o r  Analyst  
C e n t r a l  Food Laborztcry  
3, Kyd S t r e e t  
C a l c u t t a  16 
INDIA 

Dr. C la ra  Y. t i n - ~ ~ l i a x c o  , 

Department o f  Clernis t rv  
Bio-Organic Researc'i Laboratory  
Un ive r s i ty  of TehPhLll iopines  
U.P.Post Of f i ce  Box 1 8  
Diliman, Quizon Ci tp 
Phi l ipp i r l e s  

Richard i:. Locan 
Depar tneni  o f  Pathslogg , SIT-30 
C-505 l i ea l th  Sc i ences  .Buildi_ng 
Un ive r s i ty  o l  h 'nshirgtcn,  
S e a t t l e ,  ! l a s k i n ~ t o n  98135 

Dr. iXarl: T .  S k a r s t e e t  
Research S c i e n t i s t  
P h y s i c a l  Sc i ences  S e c t i o n  
Anes Resear:h La>oratory 
1127 H y r i i e  S t r e e t  
El!rhart, I X  46514 

3r. Ezra Vag i l  
Depa I ' t~en t  of B iochen i s t ry  
l e l - A r i v  Un ive r s i t7 '  
Tel 'P-viv .  ISREAL 

Dr. Barry R. S c o t t '  ' ' 

f i i c r o b i a i  L P l a n t  Cene t i c s  ' 

Envirorinqntal . :htpgenesf s Branch 
JIEIIS .- 

.P .o .  n o ~  12233 
Research T r i a n g l e  pa&, KC 27709 

SCIEXTIST AND O!GANIZATIOh'S WHO HAVE EQUF.STED OUR TEZTER STRAISS 

Kay, 1976 . . 

' Dr. C.R. C I l p i n  
C a l l a s e r  Limited ' 

Eenry S t r e e t  
R e l f a s t  BTlS 1JE 
I RmLYD 

Dr. P.B. Harper 
Head of C e l l  Biology 
Hat lezon L l b o r a t o r i e s  Europe Ltd. 
O t l ey  b a d ,  Herrogate  
FG3 1PY 
m e w . r n  

Dr. S i c o l a  Loprieno 
Cons ig l io  Nazionale  d e l l a  U c h e r c h c  
Lnbora to r io  d i  t tc tagenesi  
e '  Differec'ziamrnto -- C.N.R. 
56100 Fi5a  
Via C i sane l lo  14718 
1TN.Y 

Dr. Paul Der r i ck  
Department of El icrobiology 
Intermountain Laboratories. Inc.  
870 East 7145 South 
Midvale, Utah .84047 

Dr. Bharat B. Chattoo 
Depart-nt o f  Radiat ion Bio logy 

and Biophysics 
The U n i v e r s i t y  o f  Rochester 
School o f  Medicine 8 D e n t i s t r y  
Rochester, NY 14642 

Dr. C. E. Searle 
Departrrient o f -  Cancer s tudies 
The bedical  School 
Birmingham 615 2TJ , . 
ENGLAItD 

Dr. Gerald Cohen 
Department o f  Microbio logy ' 
Tel Aviv U n i v e r s i t y  
Tel-Aviv 
ISRVIL . . 

Professor Myron Sol berg 
Department o f  Food Sciences 
Cook College 
Rutgers U n i v e r s i t y  
New' Brunswick, NJ 08903 

Michae.1 G. Farrow 
Wyeth Laborator ies 
-Toxicology 
.P.O. Box 861 

Paoli., PA 19301 

Dr. W i l l i a m  Lee Hearn 
X J.L. Radonski 

. Professor of  Pnarnacology 
Department o f  Pharmacology 
School . o f  I'edicine 
P.O. Box 520875 
Biscayne Annex 
I-liami , F l o r i d a  33152 

W.A. Andgrson 
Department o f  Bio logy 
Un ive rs i te  Lava1 
C i t e  U n i v e r s i t a i r e  
Quebec Canada. 
G1K 7P4 

Dr. L i l y  Wan 
Bioenvirc.nmenta1 . ~ n ~ i n e e r i n g  
C i v i l  Engineering Department 
Howard U n i v e r s i t y  
2300 S i x t h  I l W  
Washington, D.C. 20059 

Dr, Sheldon Greer 
PI-ofessol- o f  Microbio logy 
School o f  Kedic ine 
P.O. Box 520875, Biscayne' Annex 
Mianii, F l o r i d a  33152 

. . 

Dr. T. I.latula 
Head, Cepartrnent o f  : l i c rob io logy  
Bio-Research Laborator ies L t d .  
265 H p u s  Blvd. 
Pointe C la i re ,  Quebec 
Canada 

.Dr. John A. Robertson 
Department o f  Biochemistry & S o i l  Sciencc 
.Memorial Bu i ld ings  
Unfvers i t y  College of  North k'ales 
De in io l  Road . 

. Banoor 
CHyieod LL57 2UW 
UNITED KINGDOX 
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SCIENTiST AlrD ORGANiZATIONS WHO HAVE REqUESTED OUR TESTER STRAJllS 

May. 1976- June, 1976 

Dr. Joseph E. Sinsheimer 
Ked ic ina l  Checis t ry  
C o l l ~ 5 e  o f  P h ~ r i i a c y  
The U n i v e r s i t y  o f  Mich isan 
Ann Arbor, :<I 48104 

Dr. i1.K. l io tan i  
B i o l o ~ y  2 P ~ r i c u l t u r e  D i v i s i o n  
E!i>ha k t a n i c  Eesearch Center 
Go-ern-ent o f  I n d i a  
kb-.bay 409 085 
IR3!A 

Dr. A l v i n  R. Boyd 
Ksval a i s r e d i c a l  Researcfi Lab 

. t i 3 ~ 3 1  Su?ply C ~ n t e r  
Gakland, C a l i f c r n i a  94625 

Dr. N. Gruener 
E n v i r o c z m t a l  l e a l  t h  . . 
E~ : i ca l  Sch301 
Hebrev U n i v e r s i t y  
Jerusalem 
ISRWL 

Dr. B.J: U i l s o n  
Cer:er i n  i o x i c o l o g y  
P~:r:rerit o f  Siochemistry 
Sctool  o f  ':edi:ine S t a t i o n  17 
Y~ ;<erS i l t  G n i v e r s i t y  
t h s h v i l l e ,  Tennessee 37232 

Dr. t iobi Tanaka 
Fc;d ??search I i s t i t u t e  
The U n i v e r s i t y  ~f Wisconsin 
Pa5i ssn, n'i sconsin 53706 

Prcfessor  J.J. ,;bosh 
De:ar:-rnt o f  E iochea is t r y  
U n i v e r s i t y  Col l2ge o f  Science 
35. E3llygun;e ) i r c u l a r  Road 
Ca lcu t ta  - 700 1119 
I!;31A 

O r .  Rc'kert H. Abeles 
Grci:a:e 2epar tcent  o f  B iochemist ry  
a r rn l .? i s  C n i v e r s i t y  
li31th3:. I ~ s s .  02154 

Cr. 0. r%c!Ionald 
Gezar::?nt o f  Genetics and 
A=t C n i t  o f  La i rd1  Genetics 
I~ . .  s > v i : ~ t e  c f  Animal Genetics . , , 

G n i v e r s i t y o f E d i n b u r g h  . 
E d i n h r g h  EH9 . Y N  . 

X 3 U O  

Professor  J.M. Goepfert 
Food Research I n s t i t u t e  
The U n i v e r s i t y  o f  # i  sconsin 
Hadison, Wisconsin 53706 

Dr. Margaret King 
Oklahoma Eledical Research Foundation 
Biomembrane R e s k r c h  Laboratory . 
825 Northeast 13 th  S t r e e t  
O k l a h o n ~  C i t y ,  OK 73104 

Dr. I. Glenn Sipes 
The U n i v e r s i t y  o f  Arizona 
Arizona Medical Center 
Department o f  Anesth io logy 
Col lege o f  Medicine 
Tucson, AR 85724 

Dr. T. Goto 
81 33 Fel d a f i n g  
Eichgrabenweg 20 
Munic 
WEST GERi4ANY 

Dr. L a r r y  A. Wheeler 
Veterans Admin is t ra t ion  
Wadsworth Hosp i ta l  
B u i l d i n g  114, Room 317 
Los Angeles. C a l i f o r n i a  90073 

Dr. Wil ' l iam J. Suling. 
Research M i c r o b i o l o g i s t  
Southern Research I n s t i t u t e  
Kettering-f4eyer Laboratory 
2000 N i n t h  Avenue South 
Birmingham, Alabama' ,35205 

Dr. Peter  J. O1.Brien . . 

Department o f  B iochemist ry  
E!ernorial U n i v e r s i t y  o f  Newfoundland 
St. John's, Newfoundland 
CAlIkDA A lc  557 . - . 

Dr. Johs. Kjosbakken 
Department o f  B iochemist ry .  
Norwegian I h s t i t u t e  o f  Technology 
N-7034 Trondheim-Nth . 
NORWAY 

Dr. E l l i o t t  B.. H i l l  
Reseilrch S c i e n t i s t  
Michigan Cancer Foundation . ' 

Eleyer L. Prent is .  Cancer Center 
110 East Warren Avenue 
De t ro i t , '  Michigan 48201 

June, 1976 

Prof .  f l i c h e l  Merc ier  
U n i v e r s i t e  Cathol ique de Louvain 
Labora to i re  de Chimie Medicale 
Tox ico log ie  e t  Bromatologie . 
Tour Van Helmont - UCL 7369 

' 

Avenue Em.  Mounier 73 
1200 Bruxe l les  
BELGIQUE 

Dr. T i m  Anke 
Lehrstuhl  Speziel i e  Botani  k 
I n s t i t u t  f u r  B i o l o g i e  1 
U n i v e r s i t a t  Tubingen 
D7400 Tubingen 1 
auf der  Morgenstel l e  1 
GERlANY 

Dr. J e f f  Tosk 
Research Chemist 
D i v i s i o n  o f  Environmental Carcinogenesis 
Naylor  Dana I n s t i t u t e  f o r  Disease 

Prevent ion 
Valhal la .  NY 10595 

Dr. Kenneth D. Simon 
M i c r o b i o l o g i s t  
Nat ional  B iocen t r i c ,  Inc. 
2233 Hanl ine Avenue Nor th 
S a i n t  Paul, Hinnesota 55113 

Dr. C. Bulman 
M a t e r i a l s ' T e s t i n g  
Research D i v i s i o n  . 
The Goodyear T i r e  & Rubber Company 
142 Goodyear Boulevard 
Akron. Ohio 44316 

Dr. Ruben J. Guzman 
Toxico logy.  Research Manager 
Cu t te r  Laborator ies,  Inc  
Four th and Parker. S t ree ts  
Berkeley, C a l i f o r n i a  94710 

Dr. Vernat ta  D a l l y  
Long I s l a n d  U n i v e r s i t y  
Department o f  B io logy 
The Brooklyn Center 
Zeckendorf .Campus 
Brooklyn. NY 11201 

Dr. W.B. Moore . 
The Uel lsome Research Laboratory 
Langley Court 
Beckenham. 
Kent BR3 36s 
ENGLAIIO 

Mary Ann S u t l e r  
Research Ass is tan t  
The U n i v e r s i t y  o f  Texas 
Heal th  Sciences. Center a t  Houston 
Graduate School o f  Bipmedical ,Sciences 
P:O. Box 20334. As t rodom S t a t i o n  
Houston, Texas 77025 

Dr. Chao-yun T ing  Shih 
Research Associz t e  
Food Research I n s t i t u t e  
1925 W i l l o v  D r i v e  
U n i v e r s i t y  o f  \.!isconsin 
Hadison, Wisconsin 53706 

Dr. Rubin .Guzrnan - . 
Tox ico logy Research 
Toxico lo?y oesearch Laboratories 
Cut te r  L3bora to r ies  
Four th and Parker S t ree ts  
Berkeley. C a l i f o r n i a  94710 

Dr. Douglas I!acDonald 
I n s t i t u t e  o f  Animal Genetics 
West Mains Road 
Edi.nburgh 
EH9 3514 . 
ElXLA1IO 

Dr. Judd 0. Nelson 
Ass is tan t  Professor 
Department o f  Entomology 
D i v i s i o n - o f  A a r i c u l t u r a l  6 L i f e  Science: 
U n i v e r s i t y  o f  I.:aryland 
Col lege Park, Maryland 20742 

Thomas H. Oonnelly 
General Kanaoer 
Sciences and Services 
Research & Development c e n t e r  
S w i f t  L Company 
1919 S w i f t  D r i v e  
Oak Brook, I l l i n o i s  60521 



SC1E:;TIST AMt ORGANIZATIONS WHO HAVE R!QUESTED OUR TESTER STRAINS 

SCIEIITIST AND ORGANIZATIONS b1l10 HAVE REQUESTED OUR TESTER STMINS 

June,. 1976- Ju lv .  1976 
June. 1976 

Or. .S. Lehrer Dr. f.:asashi Okada 
Senior T e r a t o l o g i s t  Tokyo Eio:bemical Research I n s t i t u t e  Abbot Laborator ies ' 3-41-8 Takada T o s h i ~ a - k u  D i v i s i o n  o f  Pathology Tokyo. JAPAS 

and Toxicoloay 
Abbot Park Dr. James F. Catura.10 
Nor th Chicago, I l l i n o i s  60064 Superv isor  Carney l lospi of t a l  Specia l  Chemistry 

Dr. A. Kocan 2100 Dorchester Avenue 
Department o f  pathology Boston. l.!assac.husetts 02124 SM 30 . . 

Ja-es 6ro.m. J r .  
.Pr-our Research Center 
Pesearch b Oevciopnent 
Cansu-cr Prcducts 
/ . rmsr -C ia l ,  Inc. 
15101 !;srth Scotts.dale F,ad 
Scot ts5ale,  !.rizona 85260 

Ms. Anne E. T r o n t e l l  
Energy Resources to..  Inc. 
185 A lew i fe  Brook Parkway 
Cambridge, f lassachusetts 02138 

Dr. Jung-Yaw L i n  
Professor  o f  B ioc iemis t ry  
f l a t i ona l  Taiwan U n i v e r s i t y  
Col lege o f  Elediciqe 
Iio. 1, Jen A1 Roaj, 1 s t . s e c t i o n  
Taipei ,  Taiwan, C i i n a  

Dr. Fred 2uddingh 
Dire:tor. Vivariuin Services and 

Cc.-.na r a t i  ve Pat ti01 ogy 
Texas Tech i l n i v e r s i t y  Science Cent,er 
School o f  !+dicine 
P.O. Fox 4269 
Lubbock. Texas 79409 

U n i i i r s i t y  o f  Washihgton 
Seat t le .  Washington 

Dr. Frank F. P i r a i n o  
M i c r o b i o l o g i s t  
St. Josenh's Hoso i ta l  
SO00 West Chacbers S:reet 
Hi luaukee, Wisconsin 53210 

Dr. Randall  A. S t ~ l t  
Research Ass is tan t  . 
Seacle Labora to r i  ?s 
Path-Tox Departmeit 
Skokic, 11 1 i n o i  s 60076 

Dr. M.M.Sipsey 
Organon Diagnost ics , 

West Orange 
New Jersey 07052 Dr. : ! s r~an  P a d y t t ,  11 

General panscer 
Drake Cher.icals, I n c  
101 Cznal S t r e e t  
P.O. 60x 26 
Lock liavcn. PA 17745 

. . 
Dr. RarSara A .  ? 'o r r i s  
Utah ! iater Research Laboratory 
Utah State U n i v e r s i t y  ' 
Loqan. Utah 64322 

Dr. Dor i s  J. Beck 
Ass is tan t  Professsr  of B i o l o g i c a l  Sciences 
Bowling Green S ta te  U n i v e r s i t y  
Departnent o f  B i o l o g i c a l  Sciences 
Bowl i n g  Green ,. Ohio 43403 

Or; Ak i ra  Natsuyama 
Head o f  R a d i o b i o l o ~ y  
Rikagaku Kenkyusho 
The I n s t i t u t e  o f  Physical 

and Chemical Research 
Wako-shi, Sai tama, '351 Jap'an 

Dr. L.S. ~ n d r e w s  
Chemical Phamacoloav .. 

Dr. Theodor? F. r!etzler, Jr .  
Pssocia:e Professor 
School o f  P ~ h l  i c  Fea l th  

'and Com:uni t y  .:'odicine 
Cepartr.ent o f  Enriror.?ental Hea l th  
SC-3s 

U n i r e r s i t y  o f  \:ashinaton 
Sea t t l e ,  h'ashington 98135 

- - - .  
Na t i cna l  l l ea r t  : Lung 1ns:itute 
Sethesdz, b!3 20014 Dr. Ho:\.ard F. H o w ~ r  ' 

Professor  
U n i v e r s i t y  o f  l iawaii  a t  'Manoa 
School o f  I.!edicine 
Departr,.ent o f  Bioshemi.stry 6 Biophysc ls  
Bioaedica l  Sciences B u i l d i n g  
1960.East-Yes t .  Road. .Honolulu . 
Hawaii 96822 

Dr. Ru-don? Uei 
Department o f  Biochemistry 
Nat ional  Yang-mina Redlcal Col lege 
Shih Pai ,  Taipei  
Tawan R.O.C. 

Dr.. John I!. Car te r  
Beth I s r e a l  Kosp i ta l  
339 Crookl ine Avenue 
Boston, l~assacl iuset ts  02215 

Dr. .D. Brown Dr. Myron Solbero 
Department of B i o l o g i c a l  ,Chemistry Depart-en: o f  ~ o o d  Sciences 
Stanford U n i v e r s i t y  Cook Collene 
Stanford, C a l i f o r n i a  94305 Rutsers V n i v e r s i t v  ' 

Dr. C. U m i a  
L i f e  Science Research 
Stock, Essex, U:4 9PE 
E!I5Lh!:D 

Or. Paul J .  Thornp;on 
Manaqer, l ~ l i c r o b i o l o g y  ~ a b o i a t o r ~  
Gerber Products Company 
445 S ta te  S t r e e t  
Fremont , Michigan 49412 

. Dr. I.E. Lush 
Royal Free Hosp i ta l  School o f  Medicine Dr. P.G. Fuch;, car. 
U n i v e r s i t y  o f  London Departncnt o f  Pharnaceutical'Hicrobiology 
8 Hunter S t r e e t  I n s t i t u t e  .o f  Giopharcacy 
London WClN 1BP Oczki 3. 02-00? Warsaw 
ENGLAXD POLAiID 

Dr. A. Luopi 
Sez. Yedica 
Lab. Prov. l e  l g iene  e P r o f i l a s s t  
c. ,so Giovecca 169 . . 44100 Ferrara 
IThLlA 

Dr. I rene  Y.  Clang 
Ass is tan t  Professor  
Medical Un ive rs i  t:f o f  South Caro l i na  
80 Barre S t r e e t  
Charleston, South ~ a r o l i n a  29401 Dr. W i l l i a m  8. Woods . 

Biochemical Engineer 
Coatings and Colorants Lab. 
Tenneco Chemicals 
Turner Place 
P.O. Box 365 . . 
Piscatarfay, NJ 08854 

Dr. J.1:. Joseph 
Ass is tan t  D i r e c t o r  .. . 
Departpent of Feal t h  6 Renta l  Hyaiene 
Laborator ies A l r i n i s t r a t i o n  . .  
201 Ir'est Preston S t r e e t  
P.O. Pox. 2355. - 
B a l t i r y e .  1.13 ,21203 

Dr. e e a t r i c e  Pool 
Deutsches Krebsfcrschungsrentrum 
I n s t i t u :  f u r  Toxicologic und Chemotherapie 
€9 l!cid.elberg. im  . l Ieurenheimr .Feld 240 
CEE:;..!;Y 

Dr. C l a i r e  L. Davison 
Department o f  the  Army ' 

Biomedical Labora Lory . . .  
Room 134 
.Edge#ood.. Arsenal, 1jD 21010 

Dr. David H. Ashton 
Laboratory Manage-, ~ i c r o b i o l ~ g y  
Hunt-Wesson Foods, Inc. 
1645 Nest Valencia Dr i ve  
F u l l e r t o n ,  C a l i f o r n i a -  92634 

Dr. Peter  Hg lbe r t  
De;artrr?nt o f  Phamaceut ica l  Chemi:stry 
U n i v e r s i t y  o f  b a d f o r d  

Dr. Teruo ~ i y d u c h i  
Otsuka Pharmaceutical Co.. L id .  
Tokushima Factory ' ' 

KagashunO, Kawauchi-cho 

Tokushima, JAPAN' 

Dr. T i t o  Casc ie r i .  Jr.  
Research e iochemist  
FMC Corporat ion 
I n d u s t r i a l  Chemic.al. D i v l s i o n  . . 

~ - 

Bradford i e s t  Yorkshi re 
B07 1DP 
EIGLA~ID Box 8 

P r ince ton .  New Jersey 08540 



SCIE"TIST A!io ORGAYIZATIONS UHO HAVE REQUESTED OUR TESTER STRAINS SCIENTIST AND ORGANIZATIONS UHO HAVE REQUESTED OUR lESTER 

July. 1976 . August. 1976 

Cr. J e r r y  o. !:elson 
La?or? tc ry  D i r e c t o r  
t4icrc5i 31. S c - e l o ~ r e n t  b C ~ n t r o t  I n c  
331 Chipeta :lev - S u i t e  B 
U n i v e r s i t y  o f  V i a l  Pesearch Park 
S a l t  La te  C i t y .  Utah 84108 

Dr. I!. Eznar.dh?r 
T e r a t l l x y  b ! :utacenicity 
L e f e r l e  Lz3ora:or:es 
F r ~ r i c a n  Cyane.-id Cocoany 
Pear l  P ive r ,  : l e ~  l o r k  1 0 9 a  

Dr. Gary R. E 3 r l e w n  
U n i v e r s i t y  o f  :;otre Cace 
@e;?rtrent o f  ?!icr2biolc.qv 
Rotre Dare, Ing iana 26556 

Jorge Chiri:ooa, IC.D. 
P ~ e r t 0  Rico :iuclear Center 
Bio-l.:edical E u i l d i n p  . . 
C2Darra k c i $ + t s  S t t i t i o n .  . 
San .:van, Puerto Rico ,00935 

Dr. Ch3r lo t te  i : i t re r  
C e ~ a r t ~ e n t  o f  PIarracolouy 
T h ~ 3 s  de f  ferson Vn ive rs i  t y  
1023 L o r ~ s t  S t r e e t  
Phi l?de:shia, PA 19107 

J.fi.. Pobertscn 
D e x r  tr.%t of Biochenis t r y  b S o i l  Scfence 
L'ni..,ersity Col l r r l e  o f  l l o r t h  Males 
P q x r i a l  Eu i ld inos ,  O ~ i n i o l  Road 
l ? a ~ c 5 r ,  C.-t;dnedd, LL57 2Uk1 
U!:l7iil  K1:;SZj:l 

Dr. Claudia Vezina 
D i r e r t c r  
0 e n a r : ~ n t  o f  t ! ic robio logy 
P.yerst. Eesearc5 Lz3ora to r ies  
1CZ5 Laurent ien Elvd. , 

Saint -Laurent ,  Ou?be.: 
P.O. 83x € : I 5  l:ontreal 
CA'ILCA 

Dr. W i l l i z n  T. PcA l lCs te r  . 
Assis:ant Profes;or 
Col lece of !!edic.ine h- ~ e n t i s ~ r ~  
o f  !:ew .Jersey 
Putaers !.:edical 'School , 

U n i v e r s i t y  Eeights  
Piscataway . Cew Jersey 08854 

Dr. David Schless inger-  . 
Department o f  M ic ro .~ io logy  

and Imnunology 
t lashinoton Universi:y 
School o f  Medicine 
St. Louis, Missour i  

Dr. Ezra Yag i l  
Department o f  B i o c h m i s t r y  
Tel -Av iv  U n i v e r s i t y  
Rama t -Av i  v, ISREAL 

Dr. C.L. Squires 
Dartmouth Col leae 
Department o f  B i o l o g i c a l  Sc.iences 
Hanover, New Hampshire 03755 

Dr. W.A. Zygmunt 
B i o l o p i c  Research 
.Mead Johnson Researtk Center 
Evansv i l l e ,  Ind iana 47721 

lr. John C. Co t t re l l , .  MD . 
Associate Patholoqis t .  
Department o f  L a b o r a t ~ r y  Medicine 
St. Joseph's Hosp i ta l  
l ead  l ng ,' PA 19603 

Joseph P. Uscavage 
Fanager 
l i i c rob io logy  Oepartmert 
&search D i v i s i o n  
K i l l i a m  H. Rorer, Inc  
F ~ r t  Washington, PA 19034 

Jonathan Blake 
52 Southwest Avenue 
Jarnestown, Rhode 1slan.j 02835 

Brenda Rock . 
Leboratory of Molecular  B io logy  
Tte U n i v e r s i t y  o f  Alabama 
U c i v e r s i t y  S t a t i o n  
B i 'm i~gham,  Alabama 35294 , 

Dr. P. A rn i  
CC. P ro f .  Dr. D. Mu l le r  . 
CI3A-GEIGY Limi.ted 

. . CH-4002 Base1 . 
Basel, SWITZERLAND. ' . . 
R-1034, 803 

Prof .  R0bert.H. Abeles 
Chairman 
Graduate Department o f  Biochemistry 
Brandei s U n i v e r s i t y  
Yaltham. Mass '02154 

Prof .  R. A. J. Warren 
The U n i v e r s i t y  o f  B r i t i s h  Columbia 
Department o f  Microbio loqy 
2075 Hestbrook Place 
Vancouver. BC CANADA 
V6T lW5 

Ruder OP Humnas 
Department F/BP 
F. Hoffmann-La Roche & CO. L td .  
4002 Basle 
SWITZERLAND . 

~ r .  D. G. MacPhee 
Department o f  Geneti.cs 
La Trobe Uni 'versity 
Bundoora. V i c t o r i a  
A u s t r a l i a  3083 

Sam Rogers 
A g r i c u l t u r a l  Experiment S t a t i o n  
Department o f  Chemistry 
College o f  A g r i c u l t u r e  
Montana S ta te  U n i v e r s i t y  
Bozeman. Montana 59715 

Dr. Massoud Are f i  
Environmental Laboratory 
Human Environment D i v i s i o n  
Department o f  the Environment 
P.O. Box 1430. 
Tehran 
I RAN 

Or. George R. Th6mp:on 
Rnar jer ,  Product Safety  System 
l n t e r n a t i c n a l  Flavors. & .  , , 

Fragrances (IFF-R & D) 
1515 Highway 36 ' 

Union Beack..N.J.. 07735 

Dr. Herber t  S. Rosenkranz 
New York Medical Col lege 
Basic Science B u i l d i n g  
Valhal la ,  New York 10595. 

Dr .  I . V .  Andreeva 
Gamelya I n s t i t u t e  f o r  Epidemiology 
and M ic rb io logy  MAS USSR 

Dr. Zelda Penton 
Superv isor  Blood Lead P r o j e c t  
A i r  & I n d u s t r i a l  Hygiene Lab. 
S ta te  o f  C a l i f o r n i a  
Department o f  Hea l th  
2151 Berkeley Way 
Berkeley, CA 94704 . 

Dr. M. Peyre 
Ass is tan t  M i c r o b i o l o g i c a l  Manager Research 

Centre de Recherche Roussel 
UtLAF 
102 Route Oe Noisy-BP NO . 

9-93230 Romainv i l le  . 
FRAlICE 

Dr. Gregory V. Page 
Rutgers U n i v e r s i t y  
Cook College 
P..o. Box 231 
New Brunswick. N.J. 08903 

Dr. Ashley Bryan 
Department o f  Chemistry 
S ta te  U n i v e r s i t y  o f  liew York 
a t  Albany 
Albany, ltew York 12222 

Dr. Robert Wi l l iams 
D i r e c t o r ,  Animal .sciences .Research 
IMC Chemical Group Inc.  , , 

P.O. Box 207 
Terre Haute, Ind iana 4 '708~ 

Dr. Gerald Smith 
I n s t i t u t e  o f  l i lo lecular  B i o l o g y  
U n i v e r s i t y  o f  Oregon 
Eugene. Oregon 97403 

Dr. Jacob Savage 
Department o f  'B io logy  
Alabama Agr i cu i  t r u a l  an: 
Mechanical U n i v z r s i  t y  
fiorii lal. Alabaaa 35762 

Professor  L a r r y  D. Nooden 
Department o f  Botany 
D i v i s i o n  of B i o l o g i c a l  Sciences 
The C n i v e r s i t y  o f  Michigan 
Natura l  Science Bu-i l d i n g  
Ann Arbor, Michigan 48109 



SCIEfiTIST A:iD ORGANTZATIOliS WHO HAVE REQUESTED OUR TESTER STRAINS SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAIiiS 

August, 1976- 

Dr. #a r ia  ~ o r r o e l l a  Dr. Mobumasa Tanaka 
M ic rob ia l  Genetics Department Food Research I n s t i t u t e  
L a h r a t o r i o  d i  Mutagenesi e U n i v e r s i t y  o f  Wisconsin 
D i f fe renz ia ren to  - C. N. R. 1925 Wi l low Dr i ve  
Cectro Xacional de Invest igac iones Madison. \ l isconsin 53706 
C i e ~ t i f i c a s  

Dr. Charles 0. Sco t t  
Genetic Toxico logy Sect ion . 
Utah Biomedical Test Laboratory 
520 Wakara .Way 
S a l t  Lake Ci ty , .Utah 8C108 

Mireya de l a  Garza de S. 
Centro de Inves t igac ion  Y de 
Estudios Avanzados 
Del I n s t i t u t o  P o l i  t een ico  Nacional 
Apartado Pasta1 14-70 
Mexico 14, D.F. 

Ave 25 Y 158 Cubawcan 
La HaSana, CUBA 

Dr. B. Swaminathan 
The U n i v e r s i t y  o f  G e ~ r g i a  Col lege Mr. Lewis G. Maharam 

C/O La faye t te  College ' . 
Department o f  B io logy 
Easton, PA 18042 

Dr. A. E isenstark 
D i r e c t o r  
B i o l o g i c a l  Science D i v i s i o n  . 
U n i v e r s i t y  o f  M issour i  
Columbia. Missour i  65201 

Dr. Stephen R. Rohl ' f ing 
S u ~ e r v i s o r  o f  !4 icrobio lcgy 
28 Ccnter 
build in^ 218-1 

o f  A g r i c u l t u r e  
Department o f  Food Szience 
Food Science B u i l d i n g  
Athens, Georgia ,30632 

Dr. R. P. Sinha 
Research S c i e n t i s t  
Research Branch 
Food Research I n s t i t u t e  
Ottawa, On ta r io  KIA Ot6 
MNADA 

Dr. P. Van D i j c k  
Kathol i eke  U n i v e r s i t e i t  
Laboratoriuin voor Hygiene 
V i t a l  .de Cos te rs t raa t  102 
B 3000 Leuven 
BELGIUM 

R i k c r  ~ a j o r a t o r i e s ,  Inc 
S a i n t  Paul, ! i innesota 55101 

Loys J. Nunez. Head 
Biometr ics : 

Dr. J e x ;  P. White 
Associs ts  Professor  o f  6 i o l o g y  ' ..  
&par tcen t  of B io logy  
Sa in t  i o ~ a d ~ e n t u r e  U n i v e r s i t y  
Sa in t  Eonadventure.. tiew YorP 14778 

mate ria:^ S c i e ~ ~ r e  i Toxico loyy 
L ~ b o r a t o r i e s  

College o f  D e n t i s t r y  8 
Col lege o f  Pharmacy 
U n i v e r s i t y  o f  Tennessee Medical U n i t s  
Memphis. Tennessee 38163 

Dr. D ~ v i d  A. Blake 
Ass is tan t  Profes'sor 
Department o f  Gynecology 8 Obs te t r i cs  
The Johns Hopkins U n i v e r s i t y  
601 Nor th Broadway 
Bal t i n o r e .  Maryland 21205 

R. 'P. Everest . 
The Boots Company. L, imited 
Nottingham 
NG2 3AA . .  . . 
ENGLAND 

Dr. K. G. Dossou 
L 'Oreal  
D i rec? io i l  Gecerale de l a  Recherche 
1. arence de Saint-Germain 
93591 Aulnay-sous-aois 
FR%CE 

Dr. Nick Pe t rak is  
1699 HSW 
Hooper Foundation 
U.C. Medical Center 
3 rd  & Parnassus 
San Francisco. C a l i f w n i a  94143 

Dr. C. Yanofsky 
Stanford U n i v e r s i t y  
Deparmtect o f  B i o l o g i c a l  Sciences , 

Stanford, C a l i f o r n i a  94305 

Dr. Robert Katz 
D i r e c t o r  o f  Chemistry 
Andru l lua Research Corporat ion 
A i r  Rights  B u i l d i n g  
7315 I.lisconsin Avenue 
Bethesda, Maryland 20014 

Dr. Gra in C. E b r r i s  
R i c r c b i o l o g i c a l  Research Establ ishment 
.Portcc Dcitn 
Sa l i sbury  SP4 OJG 
N i l  t s h i r e  
E ~ i 5 G ; 3  

Dr. Eddin L. Thomas 
Department o f  Biochemi.stry 
St .  Jude Chfldrens R2search Hosp i ta l  
332 Nor th  Lauderdale ' 

P.O. Box 318 
Memphis, Tenness 38901 

Dr. Kaher Ilawar 
Head, Genetics Group 
Facu l t y  o f  A g r i c u l t u r e  
Shebeen E l  Kom . , 

Menof i yah  
EGYPT 

Ms. Roberts O r j e l  i c k  
B i n c h ~ n i s t  
Hea l th  Conmission o f  New South Wales 
D i v i s i o n  o f  Occupational Hea l th  
and Radiat ion Contro l  
P.O. 'Box 163 Lidcombe N.S.W.. 2141 
AUSTRALIA 

Dr. R. H. Forsythe M.S.S. Nur thy . 
C / O  G. K. Evancho D i v i s i o n  of Rad io log ica l  P r o t e c t i o n  

. E i c r i b i s l o g y  Cesearch Bhabha Atomic Researzh Center ' 

C?:;pbz11 i n s t i c u t e  f n r  Food Research Bombay~400 085 
Ca->\ell P?ace INDIA 

.Ca.:den. WJ 08101 

Dr.' K a r i l y n  Sch;ieipp ' 

. Cytogenetics Seztion (0-468) 
Abbott Laborator ies 
Nor th Chicago, I l l i n o i s  60064 E. Lonqstaf f  

~ x ~ e r i m e n t a l  Pathology U n i t  
Centra l  Toxicology Laboratory 
lmper ia l  Chemical. i nd i i s t r i es  Ltd. 
A l d e r l e y  Park 
Nr. k c c l e s f i e l d  Cheshire 
SKlO 4TJ ' 

.ENGLAND 

Dr. Norman L. Richards. 
Associate D i r e c t o r ,  ERL ' . 
U.S. Environmental P r o t e c t i o n  Agency 
Gu l f  Breeze Environmental . 

. .. 
Research Laboratory 
G u l f  Br'eeze, F l o r i d a  .32561 . . 

Dr. T.S. D h i l l o n  ' 

Departzent o f  Botany 
U n i v e r s i t y  o f  Hong Kong 
Hong Kong 

Dr. Angela E. A u l e t t a  
Drug I.letabol ism D i v i  ;ion 
M i c m b i o l o g i c a ?  As:o:iates, . I nc .  
4813 8ethe:da Avenue 
-Bethesda. Maryland !DO14 

Dr. La r ry  A. Uhee1.r 
Anaerobic Laboratory 
V.A. Nzdsvorth Hosp i ta l  Center 
B u i l d i n g  '114, Room 317 
Los Angel es . C a l i f  3 r n i  a 90075 

John Eyre . 
A i r  Products & Chemiials '.Inc. 
P.O. B o i  538 
A1 lentown Labs 
A1 lentown,. PA -18105 

S. Anderson Peoples, M.D. Dr. Samuel J .  Cogers 
Pmfessor  o f  Pharmacology Department o f  Chemistry 

Department p f  Phys io log ica l  Sciences Montana S ta te  University 

School o f  Veter inary Medicine Bozeman. Montana 59715 
u n i v e r s i t y  o f  ~ a l i f b r n i a .  Davis 
Davis. C a l i f o r n i a  95616 



SC1E:iTIST /I'~D ORGAI4IZATIONS KHO HAVE REQUESTED OUR TESTE? ST'WINS 

September, '1976 

Dr. Herbert 'Quinn 
Research C?partnent. 
The Andrea Jergens Company 
Jergens-Xoodbury Beauty Products 
Cinc innat i ,  Ohio 45214 

Or. X. Dean 'Lampe 
Research Center 
f iar thern i;atural Gas Company 
4840 F S t r e e t .  
m h a .  !:eSr,aska 68117 

Dr. D ~ r i s  Setancourt 
D e p a r t ~ ~ n t  o f  N ic rob io logy  
t io r th  Carol ina S ta te  U n i v e r s i t y  
Raleigh, i;orth Carol ina 27607 

O r .  D.A. S n i t h  
Depzr t rent  o f  Genet ics.  ' 
Th? U n i v e r s i t y  o f  Birmingham 
P.O.Box363  ' 

P ro f .  Dr. F. Lingens 
1nsti:u:e f u r  X ic rob io log ie  
U n i v e r s i t y  Hohenheim (02500) 
Postfach 105 
75>3 S t u t t g a r t  70 
GEL"AIiY 

R. L. Peer 
l !~:?genic'Seetion 
Departxent o i  Toxicology 
B r i s t o l  Laborator ies 
P.D. Eox 657 
Syracuse. Hew York ,13201 . . 

Dr. J. F. .O i rh l  
Federal Cesetrch Centre f o r  N u t r i t i o n  
B ~ n d ~ s f o r s c h - n ~ s a n a t a l t  f u r  Ernzhrun 
Engasserstrzsse 20 
0-75 Ker l s ru te  1 
WEST GEP:.:A!iY 

O r .  Clarence E. Chr isp 
C l i n i c a l  Ve te r ina r ian  
Radiobioloqy i a b o r a t o ~  
Davis. California 95616 

Greg Pa2e 
Food Science Department 
Cook Col l'ege 

. Rutaers Un ive rs i  t v  

Dr. I de G. M i t c h e l l  
Un i lever  Research 
Colwerth/Welwyn Laboratory 
Un i lever  L im i ted  
Colworth HOUSE . 
Sharnbrook Bea f o r d  
PIK44 1LQ 
ENGLAtlD 

Dr. ~ r s ' a l a  Muller-Eberhard 
Department o f  3iochemistry 
Scripps C l i n i c  and Research Foundation 
476 Prospect S:reet 
La J o l  l a .  Cal i 'ornia 92037 

Hs. Jacquel i n e  Dayan 
Sect ion V i ro logy  
M l a l s t e r e  de 1z Sante . 
Laborato i re Rat ional  de. l a  Sante 
25 Boulevard Satin-JacQues 
Par i s  - 75014 .. 
FRANCE 

. . 

Dr. Michael P r i v a l  
HFF-156 
Food ar\d Drug ~ i m i n i s t r a t i o n .  . 
200 C S t ree t  S.'J. 
Washington, D.C. 20204 

Dr . - I .R .  Schinoyer 
Research Biochenist  
A i r  Products and Chemicals . 
Allentown. PA 18105, 

S. Aoki 
K o j i n  Chemicals Co., Ltd. 
51 -Ko;niyama-chyc. 
Hach ioh j i - sh i  
192 3APWi , 

H. Ara i  
Yashica Chemicals Co.. Ltd. 
173 Toinitake ' 

Nagao-shi 
388 JUAN 

I. Chi.ba . . 
Ehzai Pharmaceutical Co., Ltd: 
B i o l o g i c a l  I n s t i x t e  
Takehaya Kawashim-chyo . 
Hashim-gun Gifu-ken . - . 
483 JAPAN 

SCIEilTIST A!ID ORGANIZATIONS WO HAVE REQUESTED OUR TESTER STRAINS 
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Y. Fikazawa 
Mei. i i  Phanaco Chemical U n i v e r s i t y  
1-35-23 Nozana Setagaya-ku Tokyo - 
154 JkFkii 

M. 'ujiwara . 
Nippon Roche Research Centre 
200 Kajiwara 
Kamakura-shi 
247 JAPAN 

S. Hanada 
Hei jyho .Univers i ty  . 
College o f  Medicine 
Nagoya-shi 
468 JAPAN 

K. Hashimoto 
Nippon Pes t i c ides  Co., L t d  
Bio logy I n s t i t u t e  
4-31 Yonda Kohchi Nagano-shi 
Ohsaka-fu 
586. JAPM 

Y. Oda 
The Publ ic  Hea l th  Research I n s t i t u t e  

o f  Ohsaka 
1 -3-IJakamichi 
Tosei-ku 
Ohsaka-shi 
537 JAPAN 

S.Sa to  . ' 

Nippon Jyoshi U n i v e r s i t y  
2-8-1 Me j i roda i  Bunkyo-ku Tokyo 
112 JAPAN 

H. Seto 
Ehzai Pharceutics Co.. L td.  
Ana ly t i ca l  Laboratory 
4-6-10 Koishikawa Bunkyo-ku Tokyo 
112 JAPAN 

M. Shimizu 
Kyowa Flermentat ion to.. 'L td.  
3-6-6 Asahi -chyo Nachida-shi Tokyo 
194 JAPAN 

H. Inukai  H. Suzuki 
Nippon Tokushu Noyaku Pest ic ides Co., Ltd. Sumitoro Chemicals Co.: L t d .  
3-1-1 i o y o t a  Hino-shi Tokyo Bio logy I n s t i t u t e  
191 JAPAN 4-2-1 665 JAP.At4 Takatukasa Takarazula-shi 

M. Inuzuka 
Kanazawa U n i v e r s i t y  M. Takahashi 
College o f  Medicine Kiss-me Cosmetics Co.. L td.  
13-1 Takara-chyo 7-Goban-chyo Chiyoda-ku Tokyo 

102 JAPAN Kanazaxa-shi 
920 JkPX'l , ' 

H. Tokiwa 
T. Komatu 
Sumi ~GITCI Chemicals Co., Ltd. 
4-2-1 Takatukasa Takarazuka-shi 
665 JAPA:l ' . , 

K. Koyabu 
Ueno Pnannaceutics Co.. Ltd. 
1-127 Higashiar ioka I tami-shi  
664 JAPAN 

H. Nakamura 
Ta i to  F e i z e i  to.. Ltd. 
Pharmacodynamics I n s t i t u t e  . . 

Taketoyo-shyo-5 . 
Chita-gun 
Aichi-ken ' 

470-23 JAPAN . 

Fukuoka Environmental Research Cestre 
Nukaisano Dazaifu-chyo Tukushi-gun 
818-01 JAPAN 

S. Utumi ' 

Kyoto Kogoi T e c t i l e  College 
Matuzakigosyokaido-chyo 
Sakyo-ku 
Kyoto-shi 
606 JAPAN 

M. Yamaguchi 
Kowa Chemicals Co. : Ltd. 
2-17-43 Roguchi-chyo 
Higashimurayama-shi 
550 'JAPAN . 

q.0: Box231 . - . . .  . . 
New Brunswick, Nen Jersey 08903 



September, 1976 

n. ~ o k o t a  Ms. J u d i t h  Bender . 
b j i - S e i k a  8 Chemicals Co.. L t d  B io logy  Department 
K3rc~c?a-chyo Korehouse College 
K ~ h ~ k u - k u  A t lan ta ,  Georgia 
Yo tchz~a-sh i  
222 &;A:; 

3031 4 

Ron T a l c o t t  Dr. D.R. S t o l t z  
E5die Kei Toxioc logy Research C i v i s i o n  
School o f  Hea l th  Hea l th  P r o t e c t i o n  Branch 
U n i v e r s i t y  of C a l i f o r n i a  Hea l th  and Welfare 
eerkeley. C a l i f o r n i a  94720 ' Tunney's Pasture.  

Ottawa, On ta r io  
Dr. Gregory Page 
Food Science Deparben t  ' 

Cook College 
Nsw Brunswick. .f&w ~ e r s e ~  
(;a433 

Nancy Jensen 
C/O Dr. Dan Nebert 
Rpartrr.ent o f  Heal th ,  

Educaticn and YeTfara 

Kl AOL2 
CANADA 

Or. Robert J. Gordon 
Cancer Research 
Oepartnent o f  Pathology 
School o f  Kedic ine 
U n i v e r s i t y  o f  Southern C a l i f o r n i a  
2025 Zonal Avenue 
Los Angeles, C a l i f o r n i a  90033 

- - -  
I;a:ional I n s t i  t ~ t e s  o f  Hea l th  
B i i l d i n g  13 Rooc 5805 Dr. Obermeier 
Bethesda, 1:aryland 20014 E. Merck 

I n s t i t u t e  o f  T o x i c o l w v  
Dr. J z x s  ?. F lecker  
Depar t rent  o f  8i.ochenistt-y 
:hrtt 2ai:ota State i l n i v e r s i t y  

,- 

61 Darmstadc 2 
Postfach 4119 
Darmstadt, Germany 

of :.;ricul tu re  and Appl ied science 
Judy s. Sebol F z r ~ z .  ::orth Dakota 58102 
Department o f  B i o l o a i c a l  sciences 

Dr. Kovacs Jozsef ~ i i l ~  H a l l  o f  L i f e  i c i e n c e s  
'Kczponti  E l e l n i s z e r e l i e n o r z o  es. Purdue U n i v e r s i t y  . 
Veqyvizagalo 1nt.ezet West Lafayet te ,  Ind iana 47907' 
H-1022 B;dapest. H. Herman O t t o  u. 15 Dr. E. Auletta 
Ioazgato 

Druq 1-letabol ism Di v i r i o n  
Dr. E r r o l  Z e i ~ e r  
:iatior,al I n s t i t ~ t e  o f  
Envi ron::ental Hea l th  Sciences 
P.O. BOX 12233 
Research T r iang le  Park. 
I i o r th  Carol ina 27709 

~ i c r o b i o l o ~ i c a l  Associates. Inc. 
4813 Bethesda Avenue . . 

Bethesda, t,laryland PO14 

James G. Herman 
Department o f  B io logy  
New Elexico S ta te  U n i v e r s i t y  

Dr. Paul U. E o r r i s  Las Cruces. New I.lexi& 88b01 
k p a r t y e n t  o f  B i o l o g i c a l  Chemistry 
Schcol o f  Basic  !,leoical Sciences 
U n i v e r s i t y  o f  I l l i n o i s  
k d i c a l  Center 
835 South K o l c o t t  Avenue 
Chicago. I l l i n o i s  60612 

Dr. Ernest Bueding 
Department-of Pathobiology 
School o f  Hygiene and.Publ i c .  Heal t h  
615 ~ o r t ' h  U o l f e  S t r e e t  
Balt imore. ~ a r y l a n d '  21205 

. . 
SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAINS 

September, 1976 

Dr. 0.0. McGregor W i l l i a m  Ross 
Head, D i v i s i o n  o f  Developmental Toxtcology Monsanto Research.torporati;n 
Invet-esk Research I n t e r n a t i o n a l  . 1515 Nicholas Road, 
Edinburgh EH21 7UB Dayton. Ohio 45407 . .  
SCOTLAND 

Kinsten Sogaard Anderson 
Roski lde Un ive rs i te tscen te r  
Postbox 260 
4000 Roski lde 
DKL4000 
DENMARK 

Dr. Edward F. Hou 
P r o j e c t  Analyst  Corp. Research 
Mi1e.s Laborator ies,  inc.  
1127 M y r t l e  S t r e e t  
E lkhar t ,  Indtana 46514 

Dr: W.R. Bruce 
The Ontar io  C a n c e r . I n s t i t u t e  
500 Sherbourne S t r e e t  

. Toronto, Ontar io  
M4X 1K9 
CANADA 

Dr. Bever ly  G .  Sk la rew i t z  
Department o f  P l a n t  Sciences 

Dr. Stephen A. Sonste in . 
Departcent o f  B io logy  
U n i v e r s i t y  o f  Dayton 
Dayton, Ohio 55465 

Prof. V.G. Likhoded 
Department o f  1~:icrobiology 
Mechni kov Research I n s t i t u t e  
f o r  Vaccines 8 Sera , 

Perculok Nechnikova 5-a 
103064 Moscow K-64 
USSR 

Dr. R. L. Pee.r 
H is  tochemist 
Mutagenic Sect ion 
B r i s t o l  Laboar to r ies  
P.O. Box 657 
Syracuse, New York ' 13201 

John J .  Conch 
Palo A l t o  Eedica l  
Research Foundation 

Texas .A&l.l U n i v e r s i t y  860 Bryant  S t r e e t  
.Col lege o f  A g r i c u l t u r e  Palo A1 t o ,  C a l i f o r n i a  94301 
Col leae Stat ion.  Texas 77843 

Dr. Raymond J. Shanberger 
Biochemist ry  Department . 
Cleveland C l i n i c  
9500 E u c l i d  Avenue . . . 
Cleveland, Ohio 44106 ., . , 

Ms. ,Karen Brandt 
Tec l~n ic ian  
Department o f  Biochemical Oncology 
M ic rob io log ica l .  Associates . 
4733 Bethesda Avenue 
Bethesda, Maryland 20014 

Or. dober t  R. Bankhead 
Chief  M i c r o b i o l o g i s t .  
Rosner Hixson Laborator ies 
3570 H o r t h  Avondale Avenue 
Chicago, I l l i n o i s  60618 

Prof .  .~mmett  J. ~ o h n s o n  . 
School o f  Medicine 
Tulane U n i v e r s i t y  
New Orleans. Louis iana .70112 

Lewis Maharam 
B io logy  Depar t rent  
La faye t te  College 
Easton, PA 18047 

Dr. L a r r y  A. Wheeler 
Department o f  Pharmacology 
U n i v e r s i t y  of C a l i f o r n i a  
Los Angeles, C a l i f o r n i a  90024 

MS. J u d i t h  Bender 
B io logy  Department 
Morehouse Col lege 
A t lan ta .  Georgia 30314 

Dr. M. Peyre 
Ass is tan t  Kanager . 
M ic roS io log ica l  Research 
Centre de Eecherch~s  Roussel UCiAF 
102 .Route de Noisy . . 

93230 Romainvil l e  . . 
FRANCE . . . . 

Ms. Bever ly  Sk larewi  t z  
Genetics Sect ion . . . 
Texas A&M B n i v e r s i t y  . . 
Col lege S ta t ion ,  Texas 77843 . , 



SCIi:{TIST Kt0 02GRIIZATIOItS WHO HWE REQUESTED OiiR TESTER STRAINS 

October, 1976 

5r. .:acoS Savage . Professor  E r m t t  .I. Johnson 

R ; e r t ~ . z n t  o f  Bio logy Departcent o f  Wic-obiology 
L i a S 7 3  F g r i c u l  'ural and and I m ~ n o l o g y  

Y.ech~niea1 U n i v e r s i t y  School o f  Yedic ins 
: i o c d i ,  Alabama 35762 Tulane U n i v e r s i t y  

1430 Tulane Avenus 
Dr. ~ e n ~ m i n  J. Barnhart New Orleans. Loui siana 701 12 

C e l l u l a r  8 : lo lesular  Bio logy Dr. Kiane Fagerberg 
Ass is tan t  Proiess.>r Uni-ers i  t y  o f  C a l i f o r n i a  

Los A l a r x  S c i e n t i f i c  Laboratory Departnrnt  o f  Animal Sciences 
Los ;\ lams, I;ea 1:exico 87545 . Colorado State U n i v e r s i t y  

F o r t  t o l l  i ns ;  Col x a d o  80523 
Cr. Byron E. Bu t te lwor th  , 

Chief ,  ~ : i c r o b i o l o g y  Sect ion 
H a s t e l l  L a t ~ r a t ~ r y  f o r  . 
Toxicolcgy and I n d u s t r i a l  Medicine 
E . I .  DiPont de liemours 8 Co. Inc. 
Wi!nington ,. Delaware 19398 

9 r . R a y F a l l  . 
Chex js i r y  Cep3rtment 
M i v e r s i t y  o f  Colorado 
Soulder, Colorado 803809 

Dr. Goual as McGregor 
i n v ~ r e j k  ?.?sear'ch I n t e r m t i o n a l  
Inveresk Gate 
Etinb;.rgn Ed21 '7VB 
sc0;::.:;3 

Professor Dr. E. Rohrborn 
1nsti:r;te f u r  Humangenetik ' 

urtd An:hropologie 
l !n i .~ers i  t a t  Dusseldorf 
Univers i ta tsst rasse.  1 
c€>2'><2 23/12 
$:;I C ~ S s e l d o r f  . 
GI ;i'.::.': Y 

Dr. S.J.P. M i l l e r  
Roussel Laborator ies Ltd. 
K ing f i sher  Dr ive 
Covinghan, Swindon. 
Mi 1 t s  
E:;G:RiD 

Or. A.O. Vual fo . 
Depart rent  o f  B i o c h m i s t r y  
The U n i v e r s i t y  o f  Ibadan 
NIGERlA 

Dr. Susmu Utsumi 
Facu l t y  o f  T e x t i l ?  Science 
  yo to U n i v e r s i t y  ,f I n d u s t r i a l  ' 

A r t s  and T e x t i l e  F ibers 
Matsucjasski . Saky3-ku 
Qoto 606, JAPAN' 

O r .  Hichael P r i v a l  
HFF-156 . . 
Food and Drug Admin is t ra t ion  
200 C S t ree t  S.U. 
Washington, D.C. 20204 . . . 

Ms. Oloa P o ~ e r s  
C / O  S i s t e r  %. E u d a r i s t a  
Sa in t  L o n i n i i  Lcadeay 
2572 Kennedy Boulevard 
Jersey C i t y ,  Iiew Jersey 07304 . . 

tlrs. Amy Wachs 
115 South Drew St ree t  , 

320 Brokaw 
Appleton, h' isconsin ' 54911 

Dr. I . Y .  Andreeva 
Gam2lya l n s t i  t u t e  f o r  Epidemiology 
and Microbio logy AI4S USSR . 
U l i t z a  Gamaleya, 18 
Moscow, W8. USSk 

Dr. b'el le Oarrigrand 
Sect ion B i o l o g i e  .~umaine 
Centre de Recherche INRS 
~ o u t e  .de Neufchateau 
54500 Vandoevre 

'Bo i fe  Posta le no 27 
FRANCE 

SClENTI ST kt16 ORGANIZATIONS WHO HAVE REQUESTED OUR TESTER STRAI 

1 '  -. November, 1976 

Or. Graham Walker Dr. Je f f  Tosk 
Departmen.t o f  Bio logy ' Naylor  Dana I n s t i t u t e  
Massachusetts I n s t i t u t e  of Technology f o r  Disease Prevention 

I .  Cambridge, Mass. 02139 Envi ronment'al Carcinoqenesis . 

Dr. D. S ta r l i ng .  
Departnent o f  Genetics 
The U n i v e r s i t y  o f  Aston 
i n  B in incham 
Gosta  rein. Birmingham 84 7ET 
ENGLAIiO 

Dr. Gharat B. Chatoo 
Department o f  Radiat ion Bio logy 

and Biophysics 
The U n i v e r s i t y  o f  Rochester 
School of Fledicine and Dent i s t ry  
Rochester. New York 14642 

Mrs. 5. Samuellov 
C/O Dr. N. Gruener . 
Envi r o n w n t a l  Heal th Laboratory 
Medical School 
H e b r w  U n i v e r s i t y  
Jerusalem 
ISREAL 

Dr. A l l a n  Hedges 
N u t r i t i o n  Department 
Naylor  Dana I n s t i t u t e  
f o r  Disease prevent ion ' 

Valhal!a. New York 10595 

Dr. R.L. Peer 
Mutagenic Section 
Department o f  Toxicology 
. I r i s t o 1  Laborator ies 
B r i s t o l  -l<yers. Company 
P.O. Box 657 
Syracuse. New York 13201 

Dr. K i k i o  Shimizu 
Tokyo Research Laboratory 
Kyowa Hakko Kogyo Co. Ltd. 
3-3-6 Asahicho. Machidashi 
Tokyo 194 
JAPAN 

Ms. K r i s t i n e  Mortlemans 
C/O Dr. Vince Simnon 
Stanford Research I n s t i t u t e  
Applied Microbio logy Program 
Bui1,ding 28 
333 Ravenswood Avenue 
Henlo Park, C a l i f o r n i a '  94025 

Dana Road 
Valhal la ,  New York 10595 

O r .  C. Ga i ro la  
Tobacco and Heal th 
Research I n s t i t u t e  
U n i v e r s i t y  o f  Kentucky. 
L e x i n ~ t o n .  Kentucky. 40506 

Dr. Thomas 8. E l l i o t t  
P ro jec t  Coordioator 
Departv~ent o f  i . l icrobiology 
Hazelton Laborator ies Rnerica. Inc  
9200 Leesburg Turnpike 
Vienna. V i r g i n i a  22185 

Dr; Bayo Jeqede 
Senior Sc. ient is t  
h s c o  I n d u s t r i a l  Company 
2820 I.!est 23rd S t ree t  
Er ie .  PA 16512 

Professor N e v i l l e  R. Kal lenbach 
Departnent o f  B io logy  
Joseph Leidy Laboratory o f  B io logy  
U n i v e r s i t y  o f  Pennsylvania 
Phi ladelphia,  PA 19173 

Or .  R.S. Edgar 
D i v i s i o n  o f  I i a tu ra l  Sciences 
Thimann Laborator ies 
U n i v e r s i t y  o f  C a l i f q r n i a  ' . 
Santa Cruz, C a l i f o r n i a  95064 

Robert L. Campbell. Ph.0. 
Wayne State U n i v e r s i t y  
School o f  Wedicine 
Gordon H. Sco t t  H a l l  OF Basic Medical Sciences 
Departrent o f  Suroery 
540 East Can f ie ld  A-enue ' 

D e t r o i t ,  Kichi'gan 48201 

Dr. W.D. Fordham 
Department o f  Chenist ry  
F a i r l e i g h  Oickimson U n i v e r s i t y  , . 
Teaneck-Hackensack Campus 
Teaneck. New Jersey 07666 

Dr. A.S. Shet ty  
Departnent o f  Bio logy 
College o f  Sci.ence and Technology 
F l o r i d a  A g r i c u l t u r a l  a.nd ' 

Mechanical U n i v e r s i t y  
Tallahasse. F l o r i d a  32307 



SCIEIITIST A?{D CRGIVtIZATlOi{S WHO HPVE REQIESTED OUR TESTER STPAINS 

November. 19 76 

Dr. D. Averback Dr. Kenneth E. Sznderson , 

Sect ion de B i o l o g i e  . Facu l t y  of  A r t s  and Science 
Foo:a:ion Cur ie - I n s t i t u t  du Radi-~m , Departnent o f  B i o l x ~ y  
26 rue dll)lm The U n i v e r s i t y  o f  Calgary.  . 
75231 Par i s  Cedex 05 2920 24th Avenue N.W. 
FP2:tE . . 

Calgary. Canada T?N 1N4 

Dr. Jorgen Korkholdt  Andersen Dr. Dean Lampe 
I n s t i t ~ t e  of  Hypiene Northern Natura l  Grs Company 
U n i v e r s i t y  of Ccpenhagen Research Center 
21. B l e ~ d a z s v e i  j 4840 F S t ree t  
Ch-2133 ioqenhagen 0 Omaha, Nebraska 6.5117 . 
EEL': :A?K 

Dr. J. G. Xiexand 
Chezist ry  D i v i s i 2 n  
k t o ~ i c  E ~ e r g y  Board 
Pel i nbada 
Pr iuaatsak/Pr ivate Bag X256 
P r e t o r i a  0031 
Repc3lic o f  South A f r i c a  

Ms. Bever ly  George 
Resezrch i e c h n i c i  an 
Depar;r?nt o f  Anical  Sciencqs 
Co lc ra ln  State V r i v e r s i t y  
F o r t  C o l l i n s .  Colorado 8(L523 

Dr. La;irence J.  I 'drnett 
Gepar:s?nt o f  C h m i s t r y  
Collecje o f  L i b e r a l  Ar ts  . , 

Y a p e  State U n i v e r s i t y  
D e t r o i t .  Z ich igan 48202 

Dr. Freder ick H. j h a r p e l l  
Senior K i c r o b i o l o g i s t  
Givzu3as Csrp~ra;  i o n  
125 Iklaxrlnna Avenue 
C l i f t o n ,  hew l e r s e y  07514 

Dr.'E!asahi r o  Sh.inosako 
Cr. Kenscke t iashinoto, 
4-31 Hcnda-cho 
Kawachinto . , 
Osaka 
J A ? X  

.Dr. B. J. Dean 
She1 1 Toxicology Laboratory(Tunstal1) 
S i t t i n j 5 o l r r n e  .Research Centre - .  
Sit t insbourf ie ,  Kent. ME5 8A6 
'EHGLMi3 

Dr. Richard L. Moore 
Facul ty  o f  Medicine 
D i v i s i o n  o f  Pathology 
The U n i v e r s i t y  o f  C3lgary 
2920 24th Avenue, N.U. 
Calgary, Canada T2d 1H4 

Dr. Kenneth H. Nealson 
Scr ipps I n s t i  t u t  o f  Oceanography 
Post O f f i c e  Box 1529 
La J o l l a ,  Cal i forn ie.  92037 

Dr. Todd D. Skenkenterg . 
Shankel Research Grcup . 
U n i v e r s i t y  of  Kansas 
715 Hayworth H a l l  . 
Lawrence,. Kansas' 6.€Q45 

Dr. H.P. Charles 
Department o f  Microb,iology 
The U n i v e r s i t y  o f  Reading 
London Road 
Reading 
RGl 5AQ 
ENGLAND , ' . . 

Richard L. Peer 
Mutagenic Sect ion 
Department' o f  Toxico.ogy . 
B r i s t o l  L.aboratoiies. 
P.O. Box 657. 
Syracuse. New York. 'u 3201 . 

Dr. Bruce 6. K l i n e  . . . 
Department o f  E( icr6bio logy '  . 
'Mayo C l i n i c  
.Rochester. Minnesota . 55901 

, 

Dr. Robert S. Lake 
Senior Research Associate 
Department o f  Pathology 
The Ch i ld ren 's  Hospi ta l  o f  Akron 
Buchtel Avenue a t  Bowery S t r e e t  
.Akron. Ohio 44308 ' . 

Margaret Bahou 
Research Technician . 
Heal th Science Center a t   ousto on . ' 

Graduate School of- B i o k d i c a l  Sciences 
'The Unive,rs i ty  o f  Texas 
Heal th Sceince Center a t  Houston 
P.O. Box 20334. Astrodome S t a t i o n  
Houston, Texas. 77025 

Dr. Eugene P. Goldschmidt 
Graduate School o f  Biomedical Sciences 
Heal th Science Center a t  Houston 
The U n i v e r s i t y  o f  Texas ' 

P.O. Box 20334, Astrodome S t a t i o n  
Houston, Texas 77025 

Or; N.V. Tomi l in  
I n s t i t u t e  o f  Cytology o f  the 
Academy o f  Sciences of  
USSR 
Leningard 190122 
SOVIET UNION 

Wi l l i am J. Stang 
Chief ,  El icrobiology sec t ion  
Envi'ronmental p ro tec t ion  Agency 
O f f i c e  o f  Enforcement 
Nat ional  Enforcement Inves t iga t ions  Center 
B u i l d i n g  53, Box 25227 
Denver Federal Center . 
Denver, Colorado. 80225 

Dr. A.D. Chandler 
Head, 14icrobiology U n i t  
Toxicology Departrrent 
The. Dow Chemical Coinpany 
P.O. Box.68511 
Indianapol is .  Indiana, 46268 

Ms. Carole J. Leong 
Department o f  Environmental 

and , I n d u s t r i a l  Heal th 
School o f  Pub1 i c  Heal th 
The ,Un ive rs i t y  o f  Michigan 
Ann Arbor, Michigan 48104 

Dr. Robert K. Mort imer 
D i v i s i o n  o f  Kedical  Fhysics 
U n i v e r s i t y  f o  C a l i f c r n i a  
Berkeley. C a l i  forn, ia. 91720 

Professor  Mor r i s  E. Friendk.in 
D e p a r t ~ e n t  o f  Botany, !!-001 
U n i v e r s i t y  o f  C a l i f o r n i a  
La Jo l la ,  C a l i f o r n i a  92093 

Dr. Snor r i  S. Thorgeirsson . 
Head, Biochemical Pharnacology s e c t i o n  
Laboratory o f  Cher:ical Phar.acology 
D i v i s i o n  o f  Cance; .Treatnant ' , 

Nat ional  Cancer I n s t i t u t e  
Nat ional  I n s t i t u t e s  o f  Hea l th  
Bethesda, t iary land 20014 

Dr. J. f4ikucki . . . 
Departc:ent o f  Phameceut ica l  Microbio lo!  
Academv of I.:ed i c i  ne 
90 235<~0dz,  rlotvotki 137 
POLAND 

Professor Oscar Grau 
Department o f  Biochemist ry  
Facul ty  o f  Ciencias Exactas 
Univers idzd t iacional de l a  P l a t z  
Ca l les  47 Y 115 
L a  P la tz .  Argentina 

Or. #. Takahashi 
Kiss fAe Coscetics Company. L td .  
7, Goban-cho, Chiyoda-ku 

' Tokyo, JAPWt 

Dr. David Gandl-i 
School o f  Env i roncrn ta l '  Sciences 
Plynouth Polytechnic 
Drake Circus 
Pylaouth PL4 BAA. 
ENGLAijD 

Ms. Sara ~ i m u e l o v  
C/O O r .  N. Gruener 
Environciental Hea l th  Laboratory 
.The Hsbrew t i n i v e r s l t y  o f  Jerusalem 
ISREAL 

O r .  T. Neudecker 
I n s t i t u t  f u r  Pharmakologie 
und Tox iko log ie  

der  87 Wurzburg. U n i v e r s i t a t  den . 
Wurrburg . 

Versbacher Landstrasse 9 . . 

GERMANY 
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Dr. J.H. B a i l l i e  
D i r e c t o r  
Toxic01 Laborator ies Ltd.  
'Bromyard Road 
Led Bury 
Herefordshi re H48 1LG 
UNITED KINGDOi4 

Dr. Michael 0. Waters 
Pathobio logy Research Branch 
Experimental B io logy  Lat.oratory 
U.S. Environmental '  P r o t e c t i o n  Agency 
Research T r iang le  Park. Nor th Caro l i na  27709 

Pro f .  Guy Oe'faux 
P h a r a c i e  - Chisque 
Facu::e Ca r 'hamacie 
h i - s r s i  t e  de 3ordeaux 11 
91, r c e  Lay te i -e  

' j32i.) j o r l e a u s  
F P i X f  

Dr. Jan is  But.!er . 
WILSO!; LABORATORIES 
A n a l y t i c a l  & Research Chemists 8 8 i o l o g i s t  
A D i v i s i o n  o f  ' r l i lson & Company 
631 Crawford, P.O. Box 28 
Sal ina,  Kansas 67401 Professor  A. M. Reiner 

Departaent o f  M ic rob io logy  
The Commonwealth o f  Massachusetts 
U n i v e r s i t y  o f  Massachusetts 
Amherst, Flassachusetts 01003 

Vince Simmon 
Stanford Research I n s t i t u t e  
Appl ied El icrobio logy Pmgram 
B u i l d i n g  28 
333 Ravenswood Avenue 
Menlo Park, Czl i f o r n i a  94025 

Joe A. Farmer 
Chief,  Envi ron ics and 
Human Factors O f f i c e  
Depar tnrnt  07 the A i r .Fo rce  
Ai  f Force Armakent Laboratory 
Egl i n  A i r  Force' Base. F l o r i d a  32542 

a. Eczn.;el R i k l i s  
Head. B i o : o ~ y  D i v i s i o n  
Xucle3r 2e;earch Centre - Negev 
X t c ~ i  c i ~ o - g y  C c m i s s i o n  
P.9: B. 95S\ Bzer-Steva 84190 
ISEEX 

Dr. Oscar Grau 
Departnento de Bioquimica 
Facul tad de Ciencias Exactas 
Univers idad l iac ianal  de l a  P l a t a  
Cal les 47 Y 115 
La P la ta .  ARGENTINA 

Dr. ?:?in C. To2harn 
Safety i . ;aiuaticn Sect ion 
I-,x-i ?i Cnezisal Industries' Ltd. 
Y e r r s i t ?  A:  d e r s l v  Park 

Dr. R. Guinet 
Labora to i re  d~ E:ycologie 
e t  M i c r o b i o l o c i e .  I n d u s t r i e l l e  ., 
I n s t i t u t  Pasteur de Lyon 
77. rue P a s t e ~ r  
69365 Lyon Cecex 2 
FRANCE 

Dr. Thomas E. Davis 
D i r e c t o r  o f  the Vet Lab 
Vet Lab Animal Reference' Laboratory 
60 Commerce Way 
Hackensack. New Jersey 07606 Dr. A r thu r  W .  Andrews 

Freder ick Cancer Research Center 
P.O. Box B 
Freder ick,  Maryland 21701 

Dr. Robert J. Gordon 
Cancer Research . 
Department of Pathology 
School o f  Medicine 
~ n i  ve rs i  t y  o f  Southern C a l i f o r n i a  
2025 Zonal Avenue 
Los Angeles, C a l i f o r n i a  90033 

Dr. James A. Brown 
Uni r o y a l  Chemical 
D i v i s i o n  o f  Uni royal  , Inc  
Elm S t r e e t  
Naugatuck, Co-mect icut  '06770 

.Larry  Cas t le  
Utah Bionedica l  Test Laboratory 
520 Wakara Way 
S a l t  Lake C i t y .  Utah 84108 

Or. I i c h z 2 1  SJ' r e s t r e  
I f is t i : - t  A:-.r-C-Frappier 
Gniuors i  i e  au cuebec 
531 Eo.1. css  P r a i r i a s ,  5.P. 100 
Lavzl-2:s-2a:ides 
Q u e L x ,  Canada H7:1 $23 Robert E. Lev in  

Associate Professor  
Departnent o f  Food Science 8 . N u t r i t i o n  
U n i v e r s i t y  o f  Massachusetts 
Amhers,t. Massachusetts 01002 ' 

Dr. Thind 
New Jersey Medical School 
100 Bergen S t r e e t  
B u i l d i n g  12 
Newark, New Jerzey 07103 

D r . R . L . P e e r  . 
Mutagenic i ty  Sect ion 
Department o f  Toxico logy ..  
B r i s t o l  Laborator ies ' 

P.O. Box 657 
Syracuse. New ~ o r k  1'3201 

Dr. B. B. E l l i o t t  , ' 

D i r e c t o r  o f  Research 
F roed te r t  Ma l t  Corporat ion 
P.O. Box 712 
Milwaukee. Wisconsin 53201 

Dr. Ee-31 Ricardo V I Y L  PLAYA 
, 

R>tta =.eraarch ~ a b o r a t o F i m  S.p.A. 
Y. icrc>i i ;c?gica l  Cepar tmnt  
3ivisi :ze S tud i  e Ricerche 
2325: (5. F ru t tusso  d i  Konza) 
Hi lan3,  l t a l y  

Dr. N e i l  G. HcCormick 
-Research M i c r o b i o l o g i s t  . 
Biotechnology Sroup . 
Food Sciences Laboratory 
US Army Na t i ck  Research 
and Development Comand 
Departrrent o f  the Army 
Na t i ck .  Hassaciuset ts  01760 

Dr. Stephen C. P f l u g f e l d e r  
Box 2065 
Colgate U n i v e r s i t y  . 
Hamilton, New f o r k  13346 

Dr. Tracy D. Wl i k ins  
Department o f  M i c r ~ h i o l o g y  
VPI & SU Anaerobe Laboratory 
V i r g i n i a  Poly technic  I n s t i t u t e  
and State U n i v e r s i t y  
P.O. Box 49 ' 

Blacksburg. V i r q i n i a  i4060 

YS. 2 3 3 ~  c ~ 3 y  
C/O Cr .  ?.~50rt J .  Heckly 
Xsssc iate C i r ? c t o r  
!;?vat 3io;cirncts Laboratory 
!;zvil SL.:;~! C a t e r  
Gaklar.5. t z i i f y l i a  ,94625 

Dr. Harvey Whi t f i e l d  
Departaent o f  B i o l o g i c a l  Chemistry .' 

. Medical School 
The U n i v e r s i t y  o f  Michigan . . 
Ann Arbor, Michigan 48104 ' . . . . 

Dr. Walter A. Manch 
Department o f  Cheinistry 
D i v i s i o n  o f  Engineering Technologies 
S ta te  U n i v e r s i t y  o f  New York 
A g r i c u l t u r a l  and Technical' Col lege 
Delh i .  New York 13753 

Cr. ea r ton  G~;tt:an 
The E.rer~reen S l a t e  Col lege 
O l r ; i a ,  'Rashinaton 985115 

Dr. S.V. T o z i l i i  Dr. J.G. Niemaid 
:r.sti:c:a o f  Cy:.oloqy Chemistry D i v i s i o n  
ka:e.=y o f  Scieqces o f  the  USSR Atomic Energy 3oard . 
32. Y z k l i n  Aven~e  P r i v a a t s a k j P r i  r a t e  Bag X256 
Leningrad. F-121 P r e t o r i a  001 
CSSR Republ ic  o f  S o ~ t h  A f r i c a  

. . . . 

Professor  R.C. Cloves 
Department o f  B io logy  
The U n i v e r s i t y  o f  Texas a t  .Dal las 
Box 688 
Richardson, Texas-' 75080 : 
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Professor  L.E. Jackson 
Chai rzan 
Pepartrent o f  l ! ic robio logy.  
h'eber Sta:e Co1,lege 
3750 Harr ison B'lvd. 
OgJen, Utah ' 844P3 

Pro f .  Dr. U. Winkler 
Abte i lung f u r  B i o l o g i e  
Lehrstuhl  f u r  B i o l o g i e  
der  Mikroot-ganisman 
Ruhr-Univers i ta t  Bochum 
Postfach 102148,4630 Bochum 1 
Germany 

Mr. Ken Stewart 
Research Assis tant  
Bio logy Department 
Montc la i r  State College 
State o f  New Jersey 
Upper Montc la i  r, New Jersey 
07043 

Ms. Jo Anne Gr id ley  
Dr. 'Kenneth J. McOougall 
Department o f  Bio logy 
U n i v e r s i t y  o f  Dayton 
Dayton, Ohio 45469 

Ms. Sandee Rosen . 
.Department o f  Food and N u t r i t i o n  
F l o r i d a  State U n i v e r s i t y  

h-. Richard D. Eone l l  
Group Leader 
W i  t c o  Chemical Corporat ion 
Technical Center 
P.O.  OX 110 

Dr. Jeanette Winter 
Associate 'Professor  o f  Microbio logy 
Department o f  I~ l i c rob io logy  
School o f  Medicine . . 

Dr. Ignacio Cas te l l s  
M ic rob io log ica l  Department 
Laborator ios .An.dreu 
Yoragas 15 . . 
Barcelona 6, Spain 

Tal l a h a s s e , - ~ l o r i d a  
32306 

Oakland, 1;ew JeLsey 07436 New York ~ n i v e ; s i i ~ ' h @ d i c a l  Center 
550 F i r s t  Avenue 

Dr. Jospeh A. Satr iano J r .  New Yor. New York 1CQ16 
F a i r l e i g h  Dickinson U n i v e r s i t y  

Dr. H i roak i  Iyehara-0gawa 
Cancer Research I n s t i t u t e .  , .., 
Facul ty  o f  1,ledicine 
Kyushu U n i v e r s i t y  
Fukuoka, Japan . 

Leonard Flowers 
NIB Lab101 
Monsanto Company 
800 North Lindbergh 
St. Louis, Missouri 
63166 

Box F 5-S.U.B. Dr. Phoebe Asketh 
F a i r l e i g h  Dickiason U. 
1303 River  Foad 
Teaneck, N.J. 07666 

Environmental Research & Techno1 l g y  
696 V i r g i n i a  Road 
Concord, Massachusetts 01742 

Mr. Gregory V. Page 
Department o f  Food Sciences 
Cook College 
Rutaers State U n i v e r s i t y  Dr. Y u k i j i  Shimojina Dr. Sanford A Lacks 

Technical Research Laboratory Department o f  Bio logy 
'ksahi Chemical Indus t ry  Co.. Ltd: Erookhaven Nat ional  Laboratory 
2-1 Sazejima. F u j i  . Associated U n i v e r s i t i e s  I n c  
Shizacka-ken FSfL 4416 Llpton. L. I.. flew York 11973 
JAP.?t 

Prof. Dr. med. Dietmar Gericke 
Fsrbwerke Hoechst AG 
v o w a l s  Meister  Lucius P: ~runl 'ng 
6210 Frank fu r t  (i4ain) 80 
Postfach 80 03 20 
West Germany 

o f  fiew Jersey 
P.O. Box 231 
New Brunswick, New Jersey 08903 . -. 
Dr. E. Weisenberg 
I n s t i t u t e  f o r  the Standardizat ion 
and c o n t r o l  o f  Pharmaceuticals 
P.D. Box 1457 . . 
Jerusalem 
I s r e a l  . . 

L a r r y  Cast le  
Utah Biocedical  Tes t  Laboratory 

Dr. Takasbi Nakamura 
Nagoya Pharmacology Laboratory 
P f i z e r  T a i t o  Company, Ltd.  
No. 5, Taketoyo-cho, Chita-Gun 
Aichi-Ken, Japan 470-23 .. 

Dr. Margaret Miov ic  . . 
A s j i s t a n t  Professor . . 
k p a r t m e n t  o f  Bio logy 
Edward EIarti n B i o l o g i c a l  Laboratory 
Swerthmre College 
S~~arthniore, PA 19081 

S a l t  Lake c ~ G ,  Ut3h 
84108 

Dr. I. Pr ins loo  
k p a r t m n t  of Bacter' iclogy 
.N3tional Fesearch I n s t i t u t e  ' 

f o r  Occupations1 Diseases 
South A f r i c a n  Medical :Research Council '  
Joubert S t ree t  Ext .  
Between Kotze ' B  de Korte Sts. 
Johannesburg 2001 
South A f r i c i a  

Dr. R. Cabridenc 
.Centre de Recherche 
I n s t i t u t  na t iona l  de ,recherche 

Dr. R.G. A l l e n  
Senior : ! icrobiologist 
Centra l  Peiearch kgar . : rht  . 
General Foods Corporation 
k 'h i te  Pla ins.  t ier York 10625 

9r. M. S h i r i a t y  . 
Ta j  Pahavi Cancer I n s t i t u t e  
Pahlavi Kedical School 
Ale. Bayat 
Tehran, I.RAN 

chimique appliq8ee 
Bo i te  posta le n 1 . . 
F-91710 Vert l e  P e t i t  
France 

Dr. Alexander M. P e r r i t t  
P e r r i t t  Laborator ies,  Inc .  
P.O. Box 149 
Hightstorm, llew Jersey 08520 

Prcfessor Paul S. Nicholes 
k g a r t m e n t  o f  Mi crobio looy 
College o f  Medicine 
Medical Center 
The Un ivers i t y  o f  Utah 
S a l t  Lake C i ty ,  Utah 84132 

Dr. Inder  Thind 
Professor o f  Prevent ive Medicine 
New 'Jersey Kedi ca l  School Dr. Lewis G .  Maharam 

Dr. S.K. Majundar 
Department o f  Bio logy 
La faye t te  College 
Eiston.  PA 18042 

100 Bergen S t r e e t  
Newark, Flew Jersey O n 0 3  Professor Jung-Yau L i n  

Departcent o f  Biochemistry 
C o l l e ~ e  o f  :,'odicine 
I i a t io r .a lTa iwat i l Jn ivers i ty  , 

tio.1 Sect.1, Jen-41 R w d  
Taipei .  Taiwan, Republic o f  China 

Dr. Dennis Hsieh 
Environmental Toxicol,.ogy 
Un ive rs i t y  o f  C a l i f o r n i a  
Davis, C a l i f o r n i a  

D;. Barry Gold in 
In fec t ious  Disease Service 
New England Medical Center .. 
Hospi ta l  
171 Harr ison Avenue 
Boston. Massachusetts . 021'11 

Ms. Bever ly  George 
Research Technician . - 
Department o f  Animal Sciences 
Colorado State UniversZty 
F o r t  Co l l i ns ,  Colorado- 80523 

Dr. Joan :J. Bennett 
Associate P r ~ f e s s o r  
Department o f  Bioloo_y 

Dr. R.L. Peer 
'Mutacjeni c i  t y  Sect ion 
Department o f  Toxicology 
B r i s t o l  Laborator ies 
P.O. Box 657 . . 
Syracuse. New York 13201 

Tulane Univer,sity 
New Orleans. 'LA 70118 
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Dr. Jud i th  E?nder 
Bia~logy Cepa-t~ent  
No-eho~se College 
At 'anta.  Georgia 30314 . 

Dr. Peter Goldnan 
Cli.nica1 P h a r . ~ a c o l o p  U n i t .  
Beth I s r e a l  Hospi ta l  
330 Brook1 ine  Avenlre . 
Boston, i~assachuset ts  02215 

Dr. k r l y n  Restan 
D e p r r t z n t  o f  Bio logy 
War:bury College 

. Uaverly. Iowa 50677 

Dr. Ruth F. KcFadden, Chief 
Consoiidated Lab Services 
U.S. Environxental ~ r o t e c t i o n  Agency 
Collese, Alaska 99701 

Dr. ' h i l i p  D. qarriman. 
V n i v ? r s i t y  o f  Xissour i  
Depa-tmnt  o f  B i o l a r y  
Kansrs C i t y ,  I4issouri 64110 

Dr. Yi  11 iam .R. Chesbro 
U n i v ~ r s i  t y  o f  l'ew Hampshire 
C q a r t r e n t  o f  E ic rob io logy  
Durhm, New Hampshire 03824 

Ir. P. Van O i j ck  
Katho3ieke' U n i v 2 r s i t e i t  de Leuven 

, Leuve.7 
Be 1 g i I,Z 

Dr. T. Matula 
B io -R~search  Lab. L td .  
265 Hjcus Boulevard 
Po in t -C la i re .  Qie5ec 
Canada 

E.J.. K i rsch  
Professor  
E n v i r o i r e n t a l  E n ~ i n a e r i n g  . .  
School o f  C i v i l  Lngineer ing 
Purdue U n i v e r s i t y  
C i v i l  Cngineerinq B u i l d i n g  
Uest L t faye t te .  lnd iana 47907 

REQUE 
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Herber t  N. Prinze.. Ph.D. 
S c i e n t i f i c  D i rec to r  
G i b r a l t a r  B i o l o g i c a l  Laborator ies 
23 Jus t  Road 

' F a i r f i e l d ,  New 2ersey 
07006 

Dr. Lawrence J. Marnet t  
Gayne State U n i v e r s i t y  
College of., L i b e r 3 l  A r t s  
Department o f  Chanist ry  
D e t r o i t  ,' Michigan 48202 

Dr. James Fel  ton  
L-523 
Lawrence L i vermor e Laboratory 
P.O. BOX 808 
Livermore, C a l i f o r n i a  94550 

Dr. Douglas I. Hepler 
D i r e c t o r  o f  M i c r o ~ i o l o g y  
B l a r s  Bioresearch Laboratory 
225 Comnerce Or ive 
P.O. .BOX 2211 
.Fort Co l l i ns .  Colorado 80522 

Prof .  Dr. mea. D i ~ t m a r  Gericke 
Hoechst Akt iengesf l  l s c h a f t  
Labor f u r  Krebsforschung 
6230 Frank fu r t  (M)$O 
Postfach 80 03 20 
West Germany 

O r .  Marta T o r r u e l l r  Kour i  
Centro Nacional 
de lnvest igaciones C i e n t i f i c a s  
Havanna, Cuba 

Drs. Joseph Diacovc 8 
F r i t s  Lehner 
Department o f  Chemistry 
Col lege o f  Sciences 
The Pennsylvania St3te U n i v e r s i t y  
152 Davey Laboratory 
University Park. PA 16802 

Dr. Pante L e v i t t  
B iodecis ion Laboratories. 
4415 F i f t h  Avenue 
Pi t tsburgh,  Pennsylvania 15213 

- 
.. 

Inc. 
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Dr. John A. Robertson Loys J .  ~ u a e z ;  Head 
Department o f  Biochemistry and S o i l  Science B i o n a t e r i a l s  
U n i v e r s i t y  CoJlege o f  North Wales . Mate r ia l s  Science Technology Labora to r ie  
Bangor, Gwynedd, LL57 2W College o f  D e n t i s t r y  8 Phamacy 
Uni ted Kingdom . , U n i v e r s i t y  of  Tennessei Pedical  Un i t s  

Memphis, Tennessee , 38163 . . 
Dr. Robert J. Grodon 

Dr. Angela Au le t ta  . . Cancer Research 
Department o f  ~ a t h o l ' o ' ~ ~  Drug Fletabolism D i v i s i o n  : 
School o f  Medicine E ; i c r o b i o l o g i c a l  Associates, Inc. 
U n i v e r s i t y  o f  Southern C a l i f o r n i a  481 3. Bethesda Avenue 
2025 Zonal Avenue Bethesda, I iary land ,20014 
Los Angeles. C a l i f o r n i a  90033 

J u d i t h  Bender 
Ron Sosnowski Bio logy Department 
X R.E. Kouri Morehouse College 
Mic rob io log ica l  .Assic iates A t lan ta ,  Georgia 

30314 5221 River  Road 
Bethesda, Maryland 20016 

Joseph G. Kornfeld. Ph.D. 
Dr. Benjamin J. ~ i l s o n  Research Bio logy 
Dr. Jud i th  H. Nicholson S ta te  o f  Connecticut 
Center i n  Toxicology Department o f  Hea l th  ' 

School o f  Fledicine Laboratory D i v i s i o n  . 
Vanderbi l  t U n i v e r s i t y  10 C l i n t o n  S t ree t ,  
Nashvi 1 l e ,  Tennessee 37323 Hart ford.  Connecticut 06101 . 

Dr. Monte L e v i t t  
B iodecis ion Laborator ies 
6415 F i f t h  Avenue 
Pi t tsburgh,  PA 15213 

Mrs. Ir, D.H. Waalkens 
S c i e n t i f i c  Development Group 
Sect ion of Reproductive TOXI cology 
Organon 
P.O. Box 20 . . 

05s 
HOLAND 

Dr.  Anver Rahimtula 
Department o f  Biochemistry 
Memorial Un ive rs i t y  o f ,  

Newfoundland 
St. John's. Newfoundl'and 
Canada AlC 557 

Gr. Charles Kutdas . 
WARF I n s t i t u t e  
3301 K i n s ~ n  B l v d  
Madison, Wisconsin 
53704 

M. Nord:trdrn 
Hol. B i o l .  
Odense ~ n i v e r s i  t e t  
N i e l s  Bohrs A l l e  
5000 Odense 
DENl4ARK 

L isa  Lund 
Research Ass is tan t  
Graduate Program i n  Ecology 
408 Tenth St.reet 
The U n i v e r s i t y  of  Tennessee 
Knoxvi 1 l e  . Tennessee 37916 

Dr. N.F. Stepanova 
Gameleya I n s t i t u t e  f o r  
Epidemiology Ai4S USSR 8 Fl icrobio logy ' 

U l i t z a  Gameleya, 1 8 '  
Floscow 0-93 . . 

USSR . 

Richard Winact 
c /o Richard L. Berns te in  
Depa'rtment o f  B i o l o ~ y  . 
San Francisco S t a t e . U n i v e r s i t y  
1600 Holloway Avenue 
San Francisco, Ca1.i f o r n i a  941 32 
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February, 1977 February. 1977 

Sacuel Liberman, Ph.D. 
S i ~ l a  Chemical Cowpany 
Post O f f i c e  Box 14508 
St .  Louis, Missour i  
631 7E. 

Dr. Angela A u l e t t a  
A t ten t ion :  Jan Ku:aka 
B i o l o g i c a l  Associates 
Drug Metabol isn~ D i v i s i o n  
481 3 Bethesda Avenue 
Bethesda, b'aryland 20014 

Marian ~ ichte; ,  Ph.0. 
Chief o f  Microbio logy 
Leary Laboratory. Inc. 
343 Winter S t r e e t  
Waltham, Massachusetts 02154 

I r v i n g  Salmeen, Ph.D. 
Chemistry Department . 
S c i e n t i f i c  Research Laboratory 
Ford. Motor Conpany 
P.O. Box 2053 
Dearborn. Michiaan 48121 

Robert J. badner 
&par t ren t  o f  P ic rob io logy  
U n i v e r s i t y  o f  V i r g i n i a  
School o f  &d i  c ine  . 

Dr. Warren Cook 
Department o f  Bio logy 
Georgia State U n i v e r s i t y  
At lanta,  Georgia 30303 

Dr. Malgorzata 2d;Lnicka 
Department o f  Biochemistry 
Warsaw Medical Schaol 
02-097 Warsaw, Banxha  1 '  
POLAND 

Geno J. Germano 
Department o f  Bio logy 
SUNY a t  Oswego . 
Oswego, New York 13126 C h a r l o t t e s v i l l e ,  V i r g i n i a  

22901 Dr. C l a i r e  L. Davison 
Room 134 
Biomedical Laboratory 
Edgewood Arsenal 
Departnlent o f  the Army 
Aberdeen Proving Ground. 
blaryland 21005 

I r w i n  F r idov ich  
James B. Duke Professor  . 
Department o f  Biocheic is t ry  
Duke U n i v e r s i t y  Medical Center 
Durham, l i o r th  Carol ina 27710 

Lynnette Fergusan DPhil  [Oxon) 
Research F e l l c i l  
Rpar!c?nt o f  C ~ m u n i  ty Heal th 
The L 'n ivers i ty  o f  Auckland 
Priva:e Bag 
Auckalnd, liew Zealand 

H. Endo 
.Cancer Research I n s t i t u t e  
Facu l t y  o f  Eradi c ine  
Yyushu U n i v e r s i t y  
Fukuoka 812, Japan . 

Dr. Michael D. Haters 
Pathobiology Research Branch 
Experimental B io logy Laboratory 
U.S. Environmental P ro tec t ion  A ~ e n c y  
Research Tr iangle Park 
North Carol ina 27709 

Dr. M. Shar iaty  
P.O. BOX 14-1365 
Tehran 
1 RAN 

R.E. Hur lbe r t  
Odvid Veinste in.  Ph.0. 
Research D i v i s i o n  
Hof f r in-La E.oche, lnc. 
I i u t ley ,  rlew Jersey 
07113 

Associate Professor 
Bacter io logy and Pub1 i c  Heal th 
Washington State M i v e r s i t y  
Pullman. Washington 99163 

Sandee kosen 
Department o f  Food and N u t r i t i o n  
F l o r i d a  State U n i v e r s i t y  
Sandels S z i ! d i n ~  
Tallahassee, F l o r i d a  32304 

Lee Chao 
Department o f  B iochemis t ry .  
Medical U n i v e r s i t y  o f  South Carol ina 
80 Barre S t r e e t  
Charleston, South Carol ina 29401 

R.V. Johnston, O.V.M. 
Manager, Toxicolcgy Research 
Occupational Hea.l,th and l i ed ica l  Research 
8-1222 B u i l d i n g  
Dow Chemical U.S.A. . 
Texas D i v i s i o n  . 
Freeport ,  Texas 77541. 

T.H. Erooks ' 

She1 1 Toxicology Laboratory (Tungsta l l  ) 
Si  t t i csbourne  Research Centre 
S i t t i n ~ b o u r n e ,  Yont ME9 8AG 
U:iI TED KI:iSC>:4 . Or. C.E. Voogd 

'Nat ional  I n s t i t u t e  c f  Pub l i c  Heal th O r .  Will.iam Belser  
Dr. Cl3ude P a o l e t t i  
Laboratoi r e  de Phanacologte 
e t  ad l o x i c o l o g i ~  Fondamentales 
31078 doulouse Csdex 
FPA'iCE 

Postbox 1 
B i  1 thoven 
THE NETHERLANDS 

.. . 

Department o f - B i o l o g y  
U n i v e r s i t y  o f  Cal i . forni.a 
Riverside, C a l i  f o m i a  92502 

Luca K. Hsieh 
Department o f  Microbio logy 
484 West 12th Avenue 
Ohio State U n i v e r s i t y  
Columbus. Ohio 43210 

Jack A. Turner 
Microbio logy 
Urii ve rs i  t y  o f  South. Caro l ina  
Spartanburg, S.C. 29303 

O r .  Steve Haaa - .  . - ~. - 

Medical Technology 
Department o f  Micrcbio logy 
Un ive rs i t y  o f  Arizona 
Tuscon. Arizona 85621 , 

Kr. K i t e  Smy:ie 
C/O Dr. S .  'Safe 
D e ? a r t x n t  o f  Chemistry 
U n i v e r s i t y  o f  Guelph 
Guelph, Ontar io  
Canada 

Mary J. Vol 1 
Associate Professor o f  Microbio lopy 

Howard F. Mower 
Professor  
U n i v e r s i t y  o f  Hawaii a t  Manoa 
School o f  bkd ic ine  
Department o f  Biochemist ry  & 'Biophysics 
Biomedical Sciences Sui l 'd ing 
1900 East-Vest Road . . 
Honolulu, Hanai i 96822 

U n i v e r s i t y  o f  l.1aryland 
College. Park:Maryland 26742' Dr. E r i c  Eisenstadt  

Department o f  N ic rob io logy  
Harvard School o f  Pub l i c  Heal th James R. ' w i l d  

Ass is tan t  Professor  . 
Genetics Sect ion 
Texas A&M U n i v e r s i t y  . -  
College Stat ion.  Texas 77843 

Dr .  h'en C. Tsai 
De.partwnt o f .  Chemistry 
U n i v e r s i t y  o f  Texas 
a t  A r l i n g t o n  . 
Ar l i ng ton .  Texas 76019 

665 Huntington Avenue .. 
Boston, Kass. . 021 15 

Gary D. Hayen 
B a c t e r i o l o g i s t  
Microbio logy Research ' .  
Ralston Purina Company 
Checkerboard Square 
St. Louis. Missour i  63188 
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Dr. David Lundgren 
I s h a l a t i o n  Toxicology Research ~ n s t i t u t e  
LOVE 1 ace Foundation f o r  
Pedical  Education and Research. - . P.O. Box 5850 
Albuquerque. !:ew Mexico 8?115 

' . P. P a t r i c k  Hess 
. R033 312 Jordan H a l l  , 

Indiana U n i v e r s i t y  
Bloozinston,  IN  47401 

Lars Rut'berg, M.D. 
, Associate Professor  

Tjans:: 
Bak:eriologiska I n s t i t u t i o m n  
K a r ~ l i n s k a  I n s t i t u t e t  
S-104 01 Stockholm 60 
Sk'Ci:i 

, Dr. E. Rabbani 
.En20 Giochecical 
Research Product Product ion 
Roan l a l o  
X; Park Avenuo South 
h'ew York,  ti^ York . 10010 

Vi:toria A. O r t a l i  
Consorio Ricerca Farmaceutica 
Via T i t o  Sper i  14 
MCSS-Porezia-(Rom) 
ITALY 

Dra. Gracie la L. de Antoni - - -  
Conicet 
I n s t i t s t o  H u l t i d i s c i p l i n a r i o  de 

B i o i o s i a  Ce lu la r  I I r b i c a )  
C a l l e  ,526 en t re  10 ~ ~ . c . c . B ~ o  
1930 La P la ta  
AF!GE;iT ItiA 

Dr. Robert McMahon 
Experinlentdl Chenntherapy . 
L i l l y  Re.jearch Laborator ies 
Ind ianapo l i s ,  Indiana 46206 

Rod A. K s l l n  
Assis tant  Professor o f  Chemistry 
Un ive rs i t y  o f  Regina 
Regina, Canada 545 OA2 

Richard L. Myers; Ph.0. . 
Microbiobogist  
Assis tant  Professor o f  L i f e  G iences  
Southwest- Missour i  State U n i v e r s i t y  
S p r i n g f i e l d ,  Missour i  65802 

. K.S. Korg3onkar, Ph.D. 
Head. B i o ~ h y s i c s  D i v i s i o n  
Tata Memo-ial Center 
Cancer Research I n s t i t u t e  
Parel ,  Bonbay 12 
INDIA . . 

Warren h'. Nicho ls ,  M.D., Ph.0. 
Head, Dept r tment  o f  Cytogeneti cs 
I n s t i t u t e  f o r  Medical Research 
Copewood 5 t r e e t  
Camden,. llw Jersey 081 03 

James.G. Earman 
Department o f  Bio logy 

, New Mexico State U n i v e r s i t y  
Las Cruces, New bkxico 88001 

. . 
Dr. Franco de Lorenzo 
Cattedra d i  Chimica B io log ica  
I 1  Facol t a  d i  Medicina, e Ch i ru rg ia  
U n i v e r s i t y  d i  Nap01 i 
Via Sergio Pansin i  
80131 Nap011 . 
ITALY, 

Hike 2. F.:sher, Ph:D. E l i a s  Balb-nder  
D i r e c t c r ,  Eac te r io logy  D i rec to r  o f  Genetics and 

' a5d b'ycolow Research Carcinogencsis Research 
Parke. Davis 8 Company American Cencer Research Center 
Joseph Cacpau a t  the R ive r  6401 West Go1 fax Avenue 
Box 118-General Post O f f i c e  Lakewood, Colorado 80214 
D e t r o i t ,  E ich igan.  48232 

SCIENTIST AND ORGANIZATIONS WHO HAVE REQUESTED bUR TESTER STRAINS 

Ms. Anne T r o n t e l l  
Energy Resources Company 
185 Alewi fe Brook Parkway 
Cambridge, Mass 02138 

Dr. K.G. Dossou 
L '  Oreal 
1,  Avenue de Saint-Germaln 

. 93601 -Aulnay-sous-Bois 
FRANCE 

Dr. A.A. Stark . 

. . Department of  N u t r i t i o n ,  
and Food Science 

B u i l d i n g  56-126 
M.I.T. 
Cambridge, Mass 021 39 

p h i l i p . O l  i v e r  
Un ive rs i t y  o f  Cambridge 
Departnlent o f  Genetics 
Downing S t r e e t  
Cambridge CB2 3EH ' 

ENGLAND 

Howard F . ' Mower 
Professor . 
U n i v e r s i t y  o f  Hawaii a t  Manoa 
School o f  Medicine . 
Department o f  Biochemist ry  .and 

b iophysics 
Biomedical Sciences B u i l d i n g  
1960 Last-West Road 
Honolulu, Hawaii' 96822 

J.W. Har t  ' 

- 
Leo Pharmaceutical Products 

DENMARK . . 

Dr. David M. Isaacson 
Senior Research S c i e n t i s t  

Diane L. Brcwn 
Department o f  Bio logy 
Johns Hopkins U n i v e r s i t y  
34th & Charles S t ree ts  
Bal t imore.  Maryland 21218 

Mr. Ward L. B i l l h i m e r ,  M.S. 
Manaser. Microbio logy Department 
H i l - l  Top Research 
M i a m i v i l l e ,  Ohio 45147 

Dr. Lake 
V i r g i n i a  I n s t i t u t e  o f  Marine Science 
Glouc?ster Po in t  
V i r g i n i a  23062 

Dr. Ranana Ben-Gurion 
I s r e a l  I n s t i t u t e  f o r  
B i o l o g i c a l  Research 
Tal.-Aviv Un ive rs i  t v  Medical School ,. 
P.O. Box 19, ~ e s s - i i o n a ,  
ISREAL 

Dr. Masahiko Uyeta 
Chief, D i v i s i o n  o f  
Food Chemistry 
Kochiken E i s e i  Kenkyusho 
Kochi P r e f e c t  P u b l i c  Hea l th  Lab 
2-4-1 Marunouchi. Kochi 
JAPAN 780 

Dr. P h i l  Hartman 
The Johns Hopkins U n i v e r s i t y  
615 Corth Wolfe S t r e e t  ' 

Bal t imore,  Maryland 21205 

Ir. P. Van D i j c k  
Laboratorium v. Hygiene . 
V i ta l .  de Cos ie rs t raa t  102 
R-3000 
Eeuven 
BELGIUM 

Johnson & Johnson 
New Brunswick, New Jersey . Gwo-chen L i  
08903 Senior S p e c i a l i s t  and c h i e f  o f  

Pes t i c ide  Residue D i v i s i o n  
Dr. Roger F. B r o w  Pl 'ant P ro tec t ion  Center 
Department o f  Bio logy 189, .Chung Cheng Road. Wufend 
Southwest Texas S ta te  U n i v e r s i t y  Taichung Hsein Taiwan 431 
San Marcos, Texas 78666 Republic o f  China 
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March. 1977 

k n c h a r  L. Sethi,  Ph.0. ' 

kpar t ;?2n t  o f  Biomedicinal Chemistry 
. The ' C o l l e ~ e  of Phamacy 

and F h a r r x a l  Sciences 
H ~ v a r d  Vnivers i t y  

. 2230 -Fourth Street .  N.U. 
h'x.hinston, D.C. 20059 

J3hc Senkerik 
Sznior  Research M i c r o b i c l o g i s t  

'Personal Products 
. H i l l  k r t n ,  :;er Jersey 06850 

Hr. A:C. t l e * h ~ a i  
G'OS(Consu1 tancy 8 Contract  

E e s ~ a r c h )  LtJ.. 
Pine.&,sd, College Rode. Bagsho'. 
Surre3 :dl9 SER 
E!;SLf::D 

S y l v i a  Spengler 
Space Sciences 
Richeond, C a l i f o r n i a  

Andr is 'Zerv ins,  D.V.M.. H.P.H. 
Westinghouse 4&D Center 
1310 Beulah R2ad 
Pi t tsburgh.  P?' 15235 

Prof . .  Dr. K y r i l  D i m v  
The Higher I n s t i t u t e  o f  

Chen~ical Technology 
Darveni tza 56; So f ia  
BULGARIA 

A l f r e d  W. Hoadley, Ph.0. 
Associate Professor 
School o f  C i v i l  Engineering . 
Georgia i n s t i t u t e  o f  Technology 
At lanta,  Georcia 30332 

L i l i  Schoeller, M.D.' 
Z e n t r a l l  aboratorium. 
f u r  Mutageni ta tsprufung 
Breisacher Strasse 33 
7800 Fre iburg I .  Br. , 

GERI<ANY . . 

Dr. Ear l  2 .  3 e r d i t t  VISTA 
D e p a r t ~ e n t  o f  Pathology Visn~ara Terape ~ t i c i  
School o f  Kedic ine 22064 Casatenovo (Corn) 
L 'n ivers i  t y  o f  Lashington ITALY , . . 
Sea t t le .  ;lashington 98195 

Prof .  Leopold Flohe, M.D. and 
Peter  .H. Jacobi, Ph.0. 
R ~ a r ~ e n t  o f  ! l i c roS io lo~y  
Chenie Grunenthai GKEH 
Abtei l .ung I k d i  z in i sche  Farschung 
0-5130 Sto lberg lRhld.  
Postfach 129 
Fed. R p .  o f  GEU'A\Y 

Prof .  Dr. 1 x 4 .  .Cietmar Gericke 
Hoechst Ak te i lgese l  l s c h a f t  
Labor f u r  Krebsforschung 
6233 Frank fu r t  ( W )  80 
Post fach 03 20 
6E R"&iY 

Dr. John Roth 
D e p a r b n t  o f  B io logy  
U n i v e r s i t y  o f  Utah 
S a l t  .Lake Ci ty .  Utah 84112 

M.D. Brayman 
Professor 
Department of  H ic rob io logy  
508 L i f e  Sciences B u i l d i n g  . 
Louisiana State U n i v e r s i t y  
an'd. Agr icu l  t u r i l  and Mechanical College 
Baton Rouge, Lcuis iana 70803 

Craig 6. Swick 
The George .Washington U n i v e r s i t y  
Medical Center 
Department o f  Eticrobiology 
2300 Eye Street .  N.W. 
Washington, D.C. 20037 

L inda 0. Judge 
Laboratory 71 5 
Haworth . 
U n i v e r s i t y  'of Kansas 
Laurence, Kansas 66044 

Dr. Ludmila-1 vanova-Chemishanska 
Chief ,  L.?b."long-term e f f e c t s  

w i t h  Chemical E t io logy"  
I n s t i t l ~ t e  o f  Hygiene and 

Occupational Heal th 
~ o u l  . ~ . ? ! e s t o i o v  15 Sofia 1631 
BULGARIA 

,Dr. Richard Bockrath 
Department o f  H ic rob io logy  
Indiana U n i v e r s i t y  
School o f  Kedic ine 
1100 West Hichigan S t r e e t  
I t idianapol i s ,  IN 46202 

Dr. N. Vo icu le t  
I n s t i t u t e  o f  Oncology 
Bd. . l  Mai Nr. 11, sec to r  8 
7000 Bucharest 
P.O. Box 5916 
ROMAN l A 

Tae Kand, Ph.0. 
Head, Chemistry Department 
Bio-Technics Laborator ies,  Inc.  
1133 Crenshaw Boulevard 
Los Angeles, C a l i f o r n i a  90019 

E.D. Thompson, Ph.0. 
Research & Development Department, 
Miami Val l e y  Laborator ies 
The Proctor  and Ganible Company 
P.O. Box 39175 
C inc inna t i .  Ohio 45239 

J. Bootman 
Head, Mutagenic i ty  
L i f e  Sciences Research 
Stock, Essex CM4 9PE 
ENGLAND 

Mrs. E l i zabe th  Muthiani  
Botany Departsent 
Kenyatta U n i v e r s i t y  Col lege 
P.O. Box 43844 
Na i rob i ,  Kenya 

Dr. Douglas L. Brown 
Department o f  B i o l o w  
Lake Forest  College 
Lake For.rest , I l l . i n o i s  60054 

Dr. Shah1 a Ryce/Thcmpson 
Depar twn t  o f  Genetics 

' T r i n i t y  Col lege 
Dubl in  2 ,  I r e l a n d  

C u r t i s  C. Har r i s ,  EI.0.. dead 
Hun~an Tissue Studies Sect ion 
Experimental Patholocy Eranch 
Carcinogenesis P r o ~ r a r :  
D i v i s i o n  o f  Cancer Cause and Prevent ion 
B u i l d i n g  37, Room 3107 
Nat ionz l  I n s t i t u t e s  o f  Hea l th  
Bethesdz, Maryland 20014 

P h i l i p  Eotheim 
Senior Biochemist 
The Fleischman Laborator ies 
Standard Brands Incorporated 
Be t ts  Avenue 
Stamford, Conn. 06904 

Dr. J. Farkas 
Deputy D i r e c t o r  
Kozponti E lemlmiszer ipar i  
Kutato I n t e z e t  
Budapest 11, Henann 0t:o u. 15 
h 1 8 .  216-04805 
Levelcim: 1525 Budapest 
HUNGARY 

I. Pr ins loo  Ms. Dolores DeFonzo 
Head o f  Bacter io logy Research M i c r o b i o l o g i s t  
Nat ional  Research I n s t i t u t e  Chemicals Group 

f o r  Occupational Diseases o f  the  O l i n  Corporation , 

South A f r i c a n  Medical Research Council  275 Winchester Avenue 
P.O. Box 4788 New Haven, Conn., 06504 
Johannesburg 2000 
SOUTH AFRICA Dr. H a r o l i  ~ o s s r n r e  

Department o f  B io logy  
Wayne S ta te  U n i v e r s i t y  
D e t r o i t ,  Michigan 48202 
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Dr. Chr is  Maach 
Dr. Robert t:a'isnith . . Hooper Foundation 
Pha-mrkon Laborator ies ' 1550 NSIJ 
1140 Quincy Avenue Un ivers i t y  o f  C a l i f o r n i a  S.cranton, Penr;sylvania 18505 San Franci'sco, C a l i f o r n i a  94143 

J.B. Johnston 
k p a r t y e n t  o f  B i o c h e n i i t r y  . 

Br ian  Aarkey 

420 Bo.;er Adacs Laboratory 
Dr. Robert K. Vort imer 

School o f  Chexical Sciences 
D i v i s i o n  o f  Mej ica l  Physics 

U n i v e r s i t y  of  I l l i n o i s  . 
Un ive rs i t y  o f  Z a l i f o r n i a  

Urbara.. I l l i n o i s  61801 ' 
Berkeley, C a l i f o r n i a  94720 

J.W. Har t  
Leo i h z m a c e u t i c a l  P r o d ~ c t s  

Tdadina L im i ted  
DK-2753 Gal l e r u p  
cE:b'ARK 

Or. L.U. Ur t teqberq 

Paul Gordon, Ph.D. 
Adjunct Profeszor 
Department o f  t t ic robio logy 
Loyola Un ive rs ' t y  
S t r i t c h  School o f  Medicine 
2160 South F i r s t  Avenue . 
Maywood. I l l i n o i s  60153 

~ r o f e s s o r  o f  ~ s t h o i o g y  . ' Ru-dong Wei , Pt. D. 
U n i v e r s i t y  o f  Minnesota Department o f  Eiochemist ry  
k p s r t r . e n t  of  Laboratory ~ d i c i n e  National Yang-6ing Medical college, 
'and P3thology Shih-Pai, Taipei ,  Taiwan 
Esx 635 ?a20 Y .60r ia l  B u i l d i n g  Republic of  China . 
420' 3?la;;.are Screet S;E. 
Rinneapol i s ,  Xinnesota 55455 Jack Zbar. P r e d d e n t  

Arrow Engineering, Inc. 
Dr. Ezra Yagi l  
Te l -Ar i v  U n i v e r s i t y  P.O. Box 1795. 

&par-fint ~f Biochemist ry  Dalton, Georgia 30720 
f e i - ~ r i v  
ISRWL . ' M. Shar iaty  

PiO. BOX 14-130s 

Dr. R. Xarsboom 
Tehran 
IRAN 

Janssen P tamaceut i ca  
2 x 0  E.eerse Dr. L i p p e r t  . 
BElGIL3 N.A.T.'E.C. 

Dr. Bever ly  R. Heminway Gesel lschaf t  f u r  
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S i r  Cha,rles Tupper Medical B u i l d i n g  U n i v e r s i t y  o f  F l o r l d a  
.Hal i fax.  N.S. ' . Ga insv i l l e .  F l o r i d a  32610 
Canada B3H 4H7 . 

Dr. Lee Chao 
John C. ~ o p e r  Pedical  :Jn ivers i ty  o f  South Carol ina 
Department o f  Microbio logy Department o f  Biochemi.stry 
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soon begin to drive up h!nnan cancer 

B; , te& Use Changes rates Adding as cigarette to the worry, smoking he said. has done. is recent 
work by a British scientist, Dr. Richard 

Pro du t Can cer Te fs Peto, an as-iate of the widely b ~ w n  
cancer statistician, Sir. Richard Doll. Dr. 
Peto has found that halting exposure to 

By VICXIR K. McEUItNY cancer-causing agents-* when a person 
mtc~u tmnuxw7a~nl.o stop smoking--only levels off the risk 

BERKELEY, Cali. - Scientists sad in an interview. Sic lroted that of getting cancer, rather than rolling 
working here with colonies of tiny the National Cancer 1n.itlWe has in- back the risk a* earlier studies indicated. 
bacteria in little laboratory disha eluded hair-dye components among ~ i w r  Extract With Enzymes 
We brewing a revolution in the ways some 200 substances beimg tested On ~h~ Arnes test insolves putting about that and. pharmaceutical ~nimals to See if they inwce Cancer. one billion saln\onella bacteria into Petri companies test new pmd- Use of the Ames test and otlaer short- dishes, alow with a liver extract from for cancar risks. 

duration tests are expected to expand either d n t  or human auppbies. f i e  
~ ~ m ~ ) n a t h ' , h ~ ~ ~ ~ m ~ ~  rapidly bemuse of the new Federal law liver uma containing varnr worker 
cies that regulate them have de- nfylating toxic substances. Th. law proteins called enZyn1es. are desiped to 
pnded ,life-time doses went into effect Jan. 1. carry out some of the alterat~ons of .9',, , 
~ a l s  adminlstered to laboratory Focusing further attentton on the hmes chemicals that regularly go o? in humans :"I, :;.' ' 

o r  closely related mammals l~ke  rats and mice. This p m u m  for un- test was confirmation from canem indue. mice. mvering risks tion in laboratory animals the risks s,mmella bacteda are Of special three yurs' and can con s150'm. from a bromine-containing fire rrtard.n( tlw, or mufan&, l l r n  O U ~ W  mob Over the last 12 years, on the fourth f\oor of the blochemistry called Tris that has been used heavily branrv that chemicals can penetrate mom ,. . 
bullding at  the University d call- 8ince 1972 in children's deepwear, easily than usual. They also have 1% 
fomia +ere, Dr. Bruce N, Ames and a The Contumer Product Safety m. their ability to make their 0- s u m l ! ~  
few cdleayes have deteloped tests mission did not act to r-00 #I Of a protein sub-unit* Or 

called histifine. Thus. the mutants re- ,' using of bacteria CajlN million R i r o a t e d  sleep g a n e n b  ho. qh h i s w e . =  a f& mppl-t <: salmone'ta' These prod- rradings store shelves until last month, a ytpr grow and multiply. lWO Or lhme days a UKt Of a.d a half after the substance proved mq,, a mutagenic chemial is put ' only a few hundred dollars. 
into the dish with the bacteria, it causes . ' 

Th. New Vnk Tinmnandr folqno. 
of w o ~ i .  & 

corn mpsa cram. 
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OAK RIDGE NATIONAL 'LABORATORY , 

O P F I * T C O  B V  

UNION CARBIDE CORPORATION 
r (1 iC lEAR OlY lS lOY 

POST OFFICE BOX Y 

OAK RIDGE. TENNESSEE 

'June 3 .  1977 

Dr. Bruce N. Ames 
Biocheaistry Depar~ment . . 
University of California 
Berkeley CA 94720 

Dear Dr. hes: 

'Enclosed is a group of 'manuscripts that me have written over :he past . 
year. I suspect tt.e nitrosopiperidine work will be of particular interest 
to you ir deriving the relationship between nutagenicity and carcinogenicity. 

Than' you for your aid and the strains that made the work possible. If 
possible. please send us your strains TA92 and TA94 so that we might,evaluate 
their use with cruce materials containing iwrganics in addition-to organics. 

Ye hzve also had troubles with a background or spontaneous level that. 
varies ccnsiderablg with TAl535 and TA1977. Reisolation and maintenance of ' 

frozen stocks has ~ o t  helped. Thus, new TA1>35 and TA1977 stocks would be 
useful. Thank-you in advance .for your courtesy. 

Respectfully yours. .. 

Oak Ridge Natiooal Laboratory 

J'LE : cad 

Enclosures 

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

Submitted to: 0 
J. Toxicol . Environ. Health 

LYT L L O U  . ' ., 

~ E m  

Salmonella t y p h i m u r i u m / m m  . 

&YJJJ)J 

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

Analyt ical  Chemistry Division, 

Oak Ridge National Laboratory.. 

Oak Ridge. Tennessee . 37830 

By .acceptance o f  t h i s  a r t i c l e ,  the publisher o r  rec ip ient  
acknowledges the r i g h t  o f  the U.S. Governmgnt t o  re ta in  a 
nonexclusive, royal ty- f ree l icense in.and t o  any .copyright 
covering the a r t i c l e .  

Research was s onsored i n  pa r t  by the Environmental Protect ion ' .  . 
Agency ( ~ A G - D s - E ~ ~ ~ !  and i n  pa r t  by t h e  Energy Research and 
Development Administratton under contract  w i t h  Union Carbide 

'Corporation. 



BOSTON U N I V E R S I T Y  M E D I C A L  C.EWTER Dr. H .  J.-P. Ryser's Testimony 
Blue-Ribbon Connoittee on.Tabacco and Health, American Cancer Society 
Boston. June 2, 1977 

. . 

BOSTON UNITJERSITY SCHOOL OF IvIEDICINE : &@?& -..: Cigarette Smokers have mutagenic urine: Wnat does it mean? : . . 

*& '.i 80 I A S T  C O l C O P O  S I I E E T .  8 0 S F J N .  MASSACHUSETTS 02118 
Data gathered in a number of laboratories in the last 15 years exjlain h3.d a 

June 2, 1977 
. . 

Dr.- Bruce R. &es 
hpztnent of Biochemistry 
UdJersity of California, Berkeley 
hrkeley, California 9h720 

I an :wt returning from the public hearings staged by the ACS 
on sz3kiag a?i health at which I preserted your and E. Yemasaki's 
dsta  on tbe c~tagenicity of urines. 'ite m a i m  of the session, 
Ga-rid Edltino-e, nade the thanks of the Blue Ribbon Commission to you 
a ~ 1 t - t  0.' the record and was very agpre-iative of your generosity in 
* k g  tkese lovely data availabie. T k  testimny &rev attention 
frcs tuo repo-ters vho were briefed in m r e  details about y a ~ r  W k .  
If ;bey vrite anything sensible. I shall send it along to you. 
%cLosed is a brief written s u m m ~ ~ y  of my testimw. 

Looking up reference 132 of your preprht., I found a mi3or . 
typing error. cancer Aes. 35 cake out In 1972 (not in 1974). Perhaps 
there is still time tocorrect it before it goes to print. 

Again, meny thanks 

Sincerely. 

Eugues J.-P. Rgser, M.D. 

. . Professor of %thology and . ' 

Prarmac010,?y 

t.;lrcinogen can cause mutations and how mutations caused either by radiation or 

.chemicals can lead to cancer .(l). ,Carcinogens or their close derivatives bind 

covalently to cellular DNA and lead tb errors in DXA replication, which a;e passed 

along to daughter cells as somatic mutations., It had long been suspected that the 

slow process by whict1.a normal cell becomes a cancerous tissue,begins with a.somtic 

mutation. lo be potentially carcinogenic, mutations must confer a growth advantage 

to the mutated cell (1). This theory of carcinogenesis has been recently strengtlwned 

bv the finding.that carcinogens are mutagens. Ames and co-uorkers have found that 

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

t-ng these 157 compounds there is a rough correlation between mutagenic potency in 

uacteria and carcinogcnic.poLency in animals. . 
. . 

  he Arne< Test allows one to examine pure compounds as well as complex miktures 

such as cigarette smoke condensates. It comes as no surprise that cigarette sooke 
, 

condensate is strongly mutagenic in two strains of bacteria ( 3 ) .  It has been ! 

known for a long time that tobacco tar can cause a var:ety of cancers in-several ! 
animal species. There is overwhelming epidemiologic e;idence that' it causes I 

g.ancer in man. Heavy smokers present a.significantly increased iccidznce of cancers 

011' tl~r. lung, larynx, esoptlagus, stomach, bladder, kidney and pancreas. The latter 

Lhrze localizations indicate that carcinogens of tobacco tar ;re absorbed from 
. i 

1 

the lung and enter the general circulation. The most recent data from hes' I 
1;lboratory further prove this point. They demonstrate that the urine of heavy 

smkers is mutagenic vhile the urine of'nonsrnokers is not (4). 



Sandia laboratories 
Albugwgue. New Mexico 87115 ARCTIC LNVIRONMENTAL RESEIRCW LABORATORT 

.Y& COLLEGE. A L I S K A  99701 

January 21, 1977 

A p r i l  7 .  1977 

D r .  Bruce Ames 
Depar tnen t  o f  B iochemis t ry  
U n i v e r s i t y  o f  C a l i f o r n i a  
Berke ley ,  C a l i f o r n i a  9472C. 

Dear D r .  Ames: 

Tt.ank you v e r y  much f o r  your  prompt r e s p o n s e  t o  c u r ' s l u d g e  
mctant .prob1em.  We a p p r e c i a t e  pour  t a k i n g  t h e  t i m e  to  
h e l p  u s  o u t .  

I s h o u l d  a l s o  l i k e  t o  r e q u e s t  a s e t : o f  S a l m o n e l l a  tester 
s t r a i n s .  Me s h s l l  be  u s i n g  t h e n  t o  test t h e  comp>nents o f  
v a c i o u s  h e a t - t r a n s f e r  f l u i d s  i n t e n d e d  f o r  u s e  i n  domes t i c  
soSar  h e a t k g  and c o o l i n g  :SRAC) sys t ems  a s  p a r t  o f  an 
en;r i ronmental  s t u d y  o f  SHAC,for ERDA's D i v i s i o n  05.Environ-  
men ta l  C o n t r o l  Technology. 

Thank you f o r  your  c o n s i d e r a t i o n .  

. S i a c e r e l y  y o u r s ,  

s i e q l i n d e  Nsuhauser 
B i o s y s t e s s  S t u d i e s  
D i v i s i o n  5441 

Dr. Bruce Ames 
Biochemistry 0epa.rtment . 
Un ive rs i t y  o f  Ca l i fo rn ia  . . 

Berkeley, CA 94720 . . 

Dear Dr. kmes: 

Our laboratory i s  involved i n  a p r o j e c t  e n t i t l e d ,  "Mutagenicity o f  
Intermediates o f  Petroleum Degradation." This p r o j e c t  das s t a r t e d  
a t  Colorado S ta te  Un ive rs i t y  and i s  being continued a t  the  U n i v e r s i t y  
o f  Alaska. The f i v e  standard t e s t e r  s t r a i n s  of Sal-mnella typk.imurium 
suggested f o r  environmental screening studies were obtained f rcm your  
labora to ry  by Colorado State Un ive rs i t y .  Character izat ion o f  the 
s t r a i n s  a f t e r  t r a n s f e r  t o  the  U n i v e r s i t y  o f  Alaska on s o f t  agar ind ica tes  
t h a t  the  R- fac to r  has been l o s t  from s t r a i n s  TA98 and Tk100. Both 
s t r a i n s  a re  s e n s i t i v e  t o  10 mcg. a m p i c i l l i n  s e n s i t i v i t y  d isks.  TAlOO 
i s  no longer rever ted  by methyl methanesulfonate. Backsround counts 
f o r  the s t r a i n s  w i thou t  R-factors a re  d i f f i c u l t  to  mainta in w i t n i n  t h e  - 
establ ished l i m i t s .  

We have consulted your  labora to ry  by phone and i t  was suggested t h a t  
we ob ta in  a new s e t  o f  the standard t e s t e r  s t r a i n s  TA98. TA100. TA1535. 
TA1537, and TA1538. Please send us these s t r a i n s  so we may cont inue 
our research p ro jec t .  We have t h e  r e p r i n t s  you sent prev iously .  Thank 
you f o r  your  cooperation i n  t h i s  matter. 

Consol {dated Cab-.services 



Ford Motor Company 

Scient i f ic  Research Laboratory 
cpemistry Dept. 

20000 Rotunda Drive 
Dearborn. Michigan 48121. 
Msiino Addrats: 
p.c: B o x  2053 
Deafborn. Michigan 48121 

. February, 8, 1977 ' 

Prof. 3ruc. B. Ai!~?s 
Departrent of Biochemistry 
3n:versitj of California 
Brkeley,  California 94720 ' 

Bar R o f .  a s :  

'Je wuld awrecia te  receiving the  SaLnionelZa s t r a h s  fo r  the mutagenesis 
'test a s  described i n  your general l e ~ t e r  of May 28, 1976. 

"ib? t e s t  v l l l  be conlucted by 'Ms. Pa-dicia Mucci, a r e s e c c h  technician . 
bi th  consickrable mi.=robiology experience,.using .the microbiology laboratory 
et Yary g o v e  College under C~E supeavlsion there of S i s t e r  Mary Reuter. 

. . 
5bis e x p e r h n t  is a .senior research projec t  for H6 NUCci, and i s  a160 
b-lng run ts give ScLentific Research Laboratory personnel elfperience 
with the assay. 

'~ you very m h  fo r  t h i s  courtesy. Please send the semple t o  me a t  
the above trailing adttress and include l n  the address: Chedstry,D?pt., 
Sc ient i f ic  Eesearch Laboratoy. 

Yours t ru ly ,  

a ' 3 ' 3 l X l a  a 7 2  
! .  . . 

i KORCA ATOMIC ENKROY RESEARCH IWST~T&I ' . 

P. O BOX 7. CHE(XJC RYANC 
SEWL KOREA 

/ - *- 2w's 
- sC0I.l  

I 
DQLL. r*un 

Professor 9.N. h e a  
Biocheoistr)' Dept. 

. University of California 
Berkeley, California 94720 

Dear Dr. , h e s  r 

. . 
I es a PLD. candidate a t  the Seoul National University in Korea 8r.d also 

vork as  a researcher at  the Kolecular B i o l o ~  Laboratory, of Korea bto=ic 3:ergy 
Research Institute. For l a s t  two years, I hsve been voricin& on envimiizentd 
mutagens with your Salrconella'T~ strains which you had provided to 'Dr. Se Yorg 
Lee; the head of our Eolecular Biology Laboratory. , . 

For my Ph.D. thesis, I wok on chemical nutageneais i? 3. t-c?*.~+l=. 
For thia work, I need aome additional your Bnlmonalla s t r aks .  I would n?;re- 
ciate if you could provide me with NsD3052 TA1534. a?d ';A1975 strains. These 
strains will be very helpwl for  my research. Dr. Kwang Poor4 Lee, an exckrde 
pmfeasor fron Seoul Rational University a t  the 3otariy %parbent of aerkeiey 
camps w i l l  contact with you for the strains. He is going to  send ne as soon a s  
he get the atrains. ' 

. . 

I thank you for  your help end time. 

Sincerely yours. . 

Woo-aeon Byeon 
Researcher 
Molecular.Biology Lab. 

I rv ing Salmeen, W.D. 
Cheidatry Dept. 



CEIEIICAL I?~VC~STRT'ISSlTWTE OF TOXICOLOGY 

RO1tI:RT Y. RASE3 YEbORlAL DLDO. 
P.O. DOS 12187 

HSSX&RCB TIUAXOLB rAIlS. 
m m ~ . \ ' r .  Lens G ~ L R ~ O .  u.A.. D *.. D.- ' s n m  OWIOLINA n r ~ w  

Dr. Bruce N. h e s '  
Department of Biochemistry 
UniversSty of  C a l i f o r n i a  a t  Berkeley 
Berkeley,  C a l i f o r n i a  94720 

Dear Dr. Ames. 

J u s t  a b r i e f  n o t e  t o  thank you m m t  s i r - ce re ly  f o r  sending 
n e  cop ic s  of r e p r t n t e  of your ve ry  interesting p u b l i c a t i o n s .  
These have a l r e a d y  proved u s e f u l  and t am s c r e  w i l l  con t lnue  t o  . 
b e  60. 

I h o k e d  f o r  you a t  t h e  meeting on t h e  Environmental Mutagec 
S o c i e t y ,  b u t  un fo r tuna te ly  missed see tng  you. I n  my p r e s e n t a t i o r  
on Sunday a f t e r n o m .  I r epor t ed  t h e  ve ry  g r e a t  va lue  t h a t  i n d u s t r y  
i s  p lachg  upon t h l  u se  of pour t e s t  a s  a s a e e n i n g  procedure .  
I e q h a s i z e d  t h a t  :his test was proving a real boon. I can  a s s u r e  
you t h a t  I s h a l l  e x o u r a g e  a l l  members o f  t h e  Chemical I n d u s t r y  to 
mice use  of t h i s  pzocedure. 

I s:iould l i k e  t o  c o n g r a t u l a t e  you on tta "FASEB Award", vhi* 
is a jus: r ecogn i t i on  of your sp l end id  c o n t r i b u t i o n  i n  t h e  f i e l d  o f  
Hutagenesis .  I look fo rda rd  t o  t h e  trme vhea t h e  world of Chemietry 
acco rds  ?ou some s i m i l a r  mark of d i s t i n c t i o n  and a p p r e c i a t i o n .  ' 

I d o  hope that v e  s ; ia l l  'meet again  soon. 

Yours ve ry  s ince re ly .  

H--GL&B-- 
Leon Colberz ,  U.B.. D.Sc.. D.Phll.  

l a r c h  17 ,  1977 

D r .  Bruce Ames 
Biochemistry Department 
Univers i ty  of  C a l i f o r n i a  
Berkeley. C a l i f o r n i a  94720 

. . Dear D r .  Ames: 

b!ould i t  be p o s s i b l e  t o  o b t a i n  samples of  your  Salmonella 
typhimurium s t r a i n s  TA 1535. TA 1597, TA 100. and TA Fa? I am 
i n t e r e s t e d  i n  a t t empt ing  t o  apply your  mutagenici ty  t e s t  system 
t o  water  q u a l i t y  a n a l y s i s .  S p e c i f i c a l l y ,  I would l i k e  t o  t e s t  
f o r  t h e  piesence of mutagenic -ac t iv i ty  i n  concentrated s a s j l e s  . 
from two nearby waterways contaminated with i n d u s t r i a l  e f f l u e n t s ;  
Concentrat ion of t h e  water  samples w i l l  i n i t i a l l y  be c a r r i e d  
out..by l y o p h i l i z a t i o n .  I f  pos i . t ive  r e s u l t s  a r e  bb ta ined ,  I 
hope t o  t e s t  o t h e r  water  samples from t h e  r e f i n e r y  a r e a s  o f :  
t h e  Texas Coas ta l  region;  Recently, a  s imklar  approach was 
used t o  demonstrate t h e  presence of muta en ic  a c t i v i t y  i n  
Cinc inna t i  water  samples (Nut. Res. ~ 8 i 6 f r  389, 1976). 

I am prepared t o  check ou t  t h e  s t r a i n s  and commence work 
immediately. I have a l l  necessary c u l t u r e  s u p 2 l i e s  and 
equipment, as w e l l  a s  Aroclor  1254 f o r  induc t ion  of r a t  l i v e r  
enzymes. I have, i n  a d d i t i o n ,  access '  t o  a  Revco f r e e z e r  f o r  
s t o r a g e  of  s tock  c u l t u r e s .  You may be assured  t h a t  I w i l l  
g r a t e f u l ~ , a c k n o w l e d g e  r e c e i p t  of t h e s e  s t r a i n s  i n  any 
rnar?Iascript r e s u l t i n g  from t h i s  work. 

Thank you. 

S i n c e r e l y  yours ,  
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Biochemistry Department 
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T E L E X .  OB- 

DEN , B e r k e l e y l ~ a l i f .  94720 ' 20.12.1976 
Az I 

U.S.A. ' 

Dear Colleague : . . 

I would apprec i a t e  very much obta in ing the  following s t r a i n s  
f o r  mutagenicity t e s t .  You recommended these  strai-ns i n  your 
paper p.ublished i n  MutatPon Research 4, 347-364 (1975): 

TA 1535 m TA 98. 

We a r e  going to in tegra te  :he SaLmonella/microsome in v i t ro  t e s t  
TA 100 

TA 1537" 
into o u r  routine toxicologisal  an imal  t e s t  s y s t e m s  f o r  the evaluation TA 1538 - 

of the potential  r i s k  of n o v ~ 1  c h e m i c a l  sobs tances .and  new drug's .: TA 1975 
synchet:sized in o u r  labora tor ies .  TA 1977 

TA 1978 
We had the opportunity to take b e y f i t  f r o m  a workshcp on "the A m e s  
test"  wBich was held l a s t  month a t  the Uni\.ersiry of Lopvain under the  
leaders:* of Dr. Xla lave i l l~  f r o m  Lyon. 
F r o m  P i s 6  C.Schreiner ,  McXeil , N.J. we rece ived  the  pr inc ipa l  
t e s t e r  s t ra ins :  T.4 98 - T A  100 - d i s c s  in  .soft  a g a r  and lyophil ised ; 
s t r a i n s  s f  G46, T A  1 5 3 5 -  1537-15'38. 

Accordi-rg to  your  recommsndat icns  in ~ u t a t i o n  R e s e ~ r c h  3 1 ( 1975) 
we would v e r y  much apprec ia te  i f  you could i o r w a r d  u.3 with the  , 

newly improved  s t r a i n s  toge ther  with m o r e  s p e c i a l  r e c o m m q d a t i o n s  
for  applping the t e s t  in  a g e n e r a l  sc reen ing  programme.  

,nm, , '  
We a r e  j u s t  beginning t o  work on the microbial  oxica t ion  of 

(mMDL( . a l i c y c l i c  hydrocarbons. We wo.uld l i k e  t o  t e s t  the chemicals . . 
;'+,,: we a re  deal ing  with for .mutagenic i ty .  I f  you# have any sug- - ges t ion  f o r  using.some add i t iona l  s t r a i n s  f o r  the  t e s t s  k-e 

would apprecia te  them. Thank you very much f o r  your help.  

Furthermore, I am kindly asking you f o r  r e p r i n t s . a n d  t o  p u t  
my name on your mail ing list f o r ' r e p r i n t s  regarding t h i s  . - subjec t .  

. . 

With very b e s t  wishes f o r  the  Christmas season and f o r  the  . . 
New Yearl 



THE UNlC'ERSlTY OF TEXAS SYSTEM ' 

.CANCER CENTER 
7,nw U,dicol C ~ a l n  Hou,lon.,7ezol 77030 

J a n u a r y .  24, 1977 
. . 

Doctor 'Brur .e  K .  Ames 
' . B i o c h e ~ i s t r y  nepa r tmen t  

Un . ive r s i t y  o f  C a l i f o r n i a  
B e r k ~ l z y ,  C a l i f o r n i a  94720 

- Dear D s c t o r  Ames: 

tie a r e  c o n p i l i n g  t h e  Year Book' o f  Ca'n'cer' 1977,  a p u b l i c a t i o n  
des i en -d  t o .  b r i n g  b o t h  g e n e y a l  p r a c t i c i n g  p h y s i c i a n s  and 

' s p e c i a l i s t s  c o r p r e h e n s i v e  a b s t r a c t s  o f  t h e  mcst s i g n i f i c a n t  
a r t i c l ~ s  on c a n c e r  f r m  t h e  p r e c e d i n g  y e a r .  It. i s  p u b l i s h e d  
in ; coope ra t ion  w i t h  Year B o ~ k  Medical  P u b l i s h e r s .  

The e d i t o r s  o f  t h e  s e c t i o n  Dn B iochemis t ry ,  c n d e r  t h e  d i r e c t i o n  
o f  Doctor  J o r g e  Axauara,  haole chosen  one o f  your  a r t i c l e s  
f o r  i n c l u s i o n .  I t  i s :  

. h e s ,  B .  N . ,  J .  bkCann. and E .  Yamasaki: Methods f o r  de -  
t e c t i n g  c a r c i n o g e n s  and mutagens w i t h  t h e  salmonella/mam- 
ma l i an -mic rosone  m u t a a e n i c i t y  t e s t  F lu ta t .  Res 31(6)  : 
347-363, December, 197.5. 

We ~ o u l d  a p p r e c i a t e  your  p r e p a r i n g  an  a b s t r a c t  o f  t h i s  a r t i c l e ,  
' no c o r e  t h a n  500 u o r d s  l o n g ,  and doub le  spaced .  P l e a s e  i n c l u d e  

a l i s t  o f  d e f i n i t i o n s  o f  an? a b b r e v i a t i o n s  used and t h r e e  r e p r i n t s  
-5 n: t h e  o r i e i n i l  a r t i c l e .  

* . 
. -  YOU nay s e l e c t  two p i c t u r e s  t o  i l l u s t r a t e  t h e  a b s t r a c t ,  e i t h e r  

g l n s s y  b l a c k  and white pho tog raphs  o r  t h e  o r i g i n a l  a r t  work. 
k 3 which %ill be  r e t u r n e d  a f t e r  p u b l i c a t i o n .  C z p t i o n s  s h o u l d  b e  
2 a b o u t  25  u o r d s -  l o n e .  

3 
h.e hope t h i s  a r r angemen t  w i l l  meet w i t h  your  a p p r o v a l .  Your 
u r o n u t  a t t e n t i o n  w i l l  . a s s i s t  u s i n  making t h e  Year. Book.of Cancer  
of c u r r e n t  i n t e r e s t .  Uc! s h o u l d  a p p r e c i a t e  h ~ v i n g  t h e  a b s t r a c t  
w i t h i n  t h e  n e x t  2 weeks.  Fou ld  you p l e a s e  l e t - u s  know i f - t h i s  
i s  a g r e e a b l e ?  

E x e c u t i v e  E d i t o r  , 

s e c t i o n  26 

11. D. .+,sfxaso.v HOS-ITAL .4.vD TI..IIOR 1.vsnrc'T:i ~ d r b i l i . r i l n  Cmtrr 
EXTU:,VL~I(.4L PRIYZF.4.3IS DlI.ISIOS 0 w o l y . v  C,rlrJ.Birrr&d Im~rimfiow Cdl.boraliW Sludkl 

S * b ~ a i a l  E i t i l a r m d k i n n t  Park 
C371ESSIWC.iSC~R F O C T D 4 m V  n r  .+Am r*,/& , 

Amcs. B . N . ,  J .  McCann, and E .  Yamasaki: Pethods for  detecting carcinogens 
and mutagens with the Salmnel la/mmal ian-microsome mutagenicity t e s t .  
Mutation Research 31(6):3. December. 1975. 

ABSTRACT 

We have previously described a very sensit ive and simple bacterial  

t e s t  for  detecting chemical mutagens which has recently been reviewed 

(NcCann L Ams, in Origin; of Human Cancer, eds. H. Hiatt. and J.O. Matson, 

Cold Spring Harbor Laboratory. N.Y.).. The compounds'are tested on petri  

plates with several specially constructed mutants of Salmonel l a  typhimurium 

selected for sens i t iv i ty  and speci f ic i ty  in being reverted from a 

hist idine requirement back to  prototrophy by a wide variety of mutagens. 

The t e s t  has been adapted for use in detecting chemicals which are 

potential human carcinogens or mutagens by adding homogenates of r a t  (or  

human) l iver  directly t o  the petri  plates thus incorporating.an important 

aspect of rracmalian metabolism in to  the in v i t ro  t e s t .  In t h i s  way, a 

wide variety of carcinogens requiring metabolic activation can be detected 

eas i ly  as mutagens. ' 

There i s  considerable evidence, much of i t  obtained using th i s  

t e s t  tha t  with .few exceptions carcinogens are mutagens. This supports 

the des i rabi l i ty  of using th is  type of rapid and economical t e s t  system 

as a screening technique to  pinpoint potentially dangerous chemicals 

among the thousands of chemicals t o  which.humans a re  exposed. The t e s t  

complements the tradit ional expensive two year rodent cancer t e s t s  as  it 

can be used t o  t e s t  thousands of chemicals under development and a lso  

complex mixtures, uses tha t  are impractical with the animal t e s t s .  

The t e s t  has been.validated by examining 300 chemicals (Proc. Nat. 

Acad. Sci., USA 72, 5135; 73, 950) and we have found tha t  90% fo  the 

~ a r c i n o , ~ e n s . a r e  detected by the system described in  t h i s  paper and tha t  

few mnon-carcinogensm are  mutagens. 



THE UNIVEF.SITV OF TENNESSEE 
KNOXVILLE. TENNESSEE 37916 

January 26. 1977 

Dr. Bruce h s  
B i o c h e ~ i s t r y  Department 
Oniversi t y  o f  C a l i f o r n i a  a t  Berkeley 
Berkeley, C a l i f o r n i a  94720 

PURDUE 
UNIWRS1TYwmoL or ctvn r N m r r a l N C  

Dr. Bruce k s  
Riochemistry Departnent 
Un lve rs i  t y  o f  Cal i f o r n i a  
Berkeley , CA 94720 

Dear Dr. h s :  Dear Dr. h s : .  

Ue are planning inv is t igat ioner  i n t o  the m ic rob ia l  degradation o f  
p o l y c h l o r ~ n a t e d  b i p ~ h e n y l s  (PCB) i n  the n a t u r a l  environment. One o f  
the aszects we would l i k e  t o  inves t iga te  i s  the mutagenic p o t e n t i a l  o f  
t r z n s f t m a t i o n  p r tduc ts  o f  t h i s  degradation. Ue would l i k e  t o  ob ta in  
several of your  s table Salmonella typhimurium s t r a i n s  f o r  t h e  purpose 
Of screening s m e  o f  the degradation products f o r  mutagenic agents. We 
are a lso  in te res ted  in rece iv ing  any advice and r e o r i n t s  on t t e  ex- 
w r l r e n t a l  procsdure i t s e l f .  Of course, we w i l l  be happy t o  Pollow 
any standard pmcedum f o r  o b t a i n i ~ g  and us ing  your t e s t  s t r a i n s  and 
p t h o d s .  We g r e a t l y  appreciate yoor  cooperation. 

Sincere ly .  

L i s a  Lund 
Research Assiscant 

L L : t t  

cc: O r .  Gary Sayler 

I .have fo l lowed w i t h  i r e a t  i n t e r e s t  your  developmnt o f  t e s t e r  
s t r a i n s  f o r  de tec t ion  o f  mutagenic a c t i v i t y  o f  d i ve rse  checical  
compbunds. I .am a mic rob io log is t  teachln? n ic rob io logy  t o  e m i r o n -  
mental engineering students and doina researc !~  i n  the general -area 
o f  e a t e r  p o l l u t i o n  microbiolopy a t  Purdue. t!y associate. 3r. '  L e s l i e  
Crady and I .are cod i rec t ing  graduate student research r e l a t e d  t o  the  . 
q u a l i t y  of wastewater treatment p l a n t  e f f l u e n t  p r l o r  to and a f t e r  
d i s i n f e c t i o n  and i t s  impact on.the aquat ic  environnent. We would 
l i k e  t o  use the Salmonella r e v e r s i o n - t e s t  as p a r t  of our  eva lua t ion  
o f  e f f l u e n t  q u a l i t y  and would appreciate ob ta in ing  from you t h e  
f o u r  tester: s t r a i n s  TA 1535, TA 100, TA 1537 and TA 98 f o r  t h i s  purpose. 

Some years ago (about 15) when I worked I n  the  b iochenical  
research sec t ion  of  Leder le Laborator ies a t  Pearl River, ' ! IY I used 
the  E. c o l i  SD-4 streptomycin dependent s t r a i n  t o  study r a d i ~ i n e t i c  
effe-a v a r i e t y  of  a n t i b i c t i c s  and o ther  industr. ia1 ccvpounds. 
IJe recopnized the p a r t l a l  c o r r e l a t i o n  betrreen nutagenic i  t y  and 
c a r c i n o a i n i c i t y  bu t  vere n o t  wise enough t o  pursue th' is r e l a t i o n -  
s h i p  and t r y  to improve the  c o r r e l a t i o n  as you have done. You and 
your  associates are t o  be congratulated. 

Thank you f o r  your  asslstance. 

Sincerely, 

u 
E.J..Kirsch 
Professor 
Environmental Englneering 
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A 

Dr. Bruce :: Ames 

Biochemistry Department 

University of Californir 

Berkeley. California 94720 

Dear Dr. Anes. 

We are starting ;n our laborato,? a new program for screening for carckogeos 

in industrial materials  

Referring to your-paper in Blutation Research 31 (19i5), we would v e g  much ap 

precizte receiving tester  strains from you: (TA 1535. TA1537, TA1538, TX1978, TAZOO, 
. . 

TA98) and m y  other ycu consider appropriate. . , 

PULPANO PAPER RESL;QRCH/NS7/7U7E Of  CRNAOR 
s . v s r X ) H v S a Z V N w a m m a . t m m . ~  H S R M .  

' mi mm.m -.- ~ m m . s n s l ~  

D r .  Bruce I. h s ,  
Biochemistry. Departmnt, 
University of California,  
Berkeley, California. 

Dear Dr .  h s :  

I l i s tened  to .your paper a t  the l a s t  FASEB m e t i n g  i n  Chicago 
and becane in te res ted  i n  applying your mthod  of  de tec t ion .of  
c&cinogen suspects  to pulp mil l  effluents and sore  c h e d c a l s  
used in the  pulp and paper industry. 

We wil: he happy to communicate to you our reslllts for inclusion in ycur .lunning 

compilation of the cliemlcgl tested on the strain& . . . . 

U : b d  

. ;  . .  . . I would appreciate it i f  you coul'd send i i ~  repr in t s  of your 
recent papers describing the methods you w e  for  de temina t ion  of  . . chemical m u t a e n i c i t y .  

Yours very sincerely, . . 

'.- '-.% 
Dr. Ranana Ben-Gurion 

Yours sincerely,  , 



Central Toxicology Laboratow 
. . 

Alderley Park ' . 
New York Stale Department 01 EnvironmentaB Conservation .., . . Nr..Maccletfiekl Chcrhin 

1- 50 Wolf Road, Albany, New Yak 12233 ' SKlO4TJ 

v . :  PLEASE NUhlaER NOTE NEW AN0 TELEPHONE CODES 
. . 

FROM 4th SEPTEMBER 1876 , 

P e t e r  A A '  Be l e  . ' 
corrimissfoner : (0625) 58271 1 

for local coda kr dulling i n s i n d ~  
book ' . . 

3 r .   ace N. ~ m e s  
B'icched-istrj Department 
Ci l iv i r s i ty  of Ca l i fo rn ia  
Serkley,  'Ca l i fo rn ia  , 94720 

Our o f f i c e  i s  c u r r e n t l y  preparing a tect.nica1 handbook f o r  use by our  
f i e l d  a i r  po l lu t ion  con t ro l  s t a f f  i n  regu l s t jng  tox ic  a i r  c o n t a d n a n t s .  We 
have f o u d  F u r  a r t i c l e  "Detection of  Zarcincgens as.Mu.tagens i n  Lhe Salmnell 'a /  
5 c r o s o n e  Test :  Assay of 303 Chemicals, December 1975 Proceedings of the  National 

, 

Acadery of  Science", useful  Ln iden t i fy ing  ct.emica1 substances a s  carcinogens. 

Kith your pe re i s s ion ,  wa would l i k e  t o  r e p r i n t  Table 1 of your a r t i c l e  i n  
our  Air  Po l lu t ion  Control Handbook. This hacdbook is intended s o l e l y  f o r  t h e  pur- 
pose of providing t echn ica l  information and guidance f o r  our  a i r  po l lu t ion  con t ro l  
s t a f f .  

I f  ava i l ab le ,  we vould apprec ia te  receiq:ing an up-to-date copy of your l a t e s t  
ve rs ion  of  Table 1 i f  it has been revised. Ye would p e r f e r  a cop:. .having l a r g e r  
p r i n t  than t h e  o r i g i n a l  ' a r t i c l e  f o r  reproduce.ion. 

Thank you f o r  s o n s i d e r a t i o n  of t h i s  r e q l e s t .  

' H a c k  D. Lsuber 
Chief-Toxic-Materials and E f f e c t s  Sect ion 

m : n g  , 

C L  &A. U-JL 

Professor  B Ames. 
Universi ty  of Ca l i fo rn ia ,  
Department of Biochemistry, 
Berkley. 
Ca l i fo rn ia  94720. . 
USA. 

Your ref . O w  ref 
ELlAJD 

Dear Bruce. 

Tel ex1 
141 

Imperial 

Industries 
Limited 

Dam 
3 Feb 77. 

J u s t  a few l i n e s  t o  say how &ch I enjoyed meeting you a t  Wilmington and 
.hope you found our discussions concerning t e s t i n g  o f - g a s e s  a s  i n t e r e s t i n g  
and s t imula t ing  as I did.  

Now t h a t  we have confirmed the da ta  generated with R-22 and t h a t  you 
approve of the  protocol  used I s h a l l  t ry .and  publish a shor t  note  somewhere 
describing the . f i ad ings .  

Please l e t  me know how your col leagues a t  Berkley f e e l  about the  s ign i f i cance  
of the  w r k  i n  regard t o  human r i s k .  

With kind regards,  

Yours s incere ly ,  



GENERAL ELECTRIC COMPANY. RESEARCH AND DNELOP:~ENT CEWER. P.O. BOX B 
SCHENECTAOY. NEW YORK 12301, Phone (518) SUWJZll 

CORPORATE 

RESEARCH AND 

DEVELOPMENT 

UNIROYAL Ltd. 
Research ~aboferoris.. , 

, . . . 
I 2 0  Huron Slieet  ' , 

Guelph. Ontario 

1-: (5191 8223700 

B u i l d i n g  K-1, Room 7B46 
- Yay 18, 1977 

P r o f .  Bruce  N. Ames . :  
Biochemis t ry  Department 

. U n i v e r s i t y  o f  C a l i f o r n i a  
BEXKELEY, CA 94720 

Dear Dr. Aoes: 

Ke a r e  p l a n n i n g  t o  i n i z i a t e  some s t u d i e s  r e g a y d i n g  
a n  e v a l u a t l o n  of c a r c i n o g e n i c  pcmtential  of v a r i o u s  i n -  
d u s t r i a l  compounds (PCBs, nonomrrs  o f  p l a s t i c s ,  e x )  
a t  t h e  G e n e r a l  E l e - t r i c  Resea rch  % Development Cei l te r .  

IFe ~ o u I d  a p p r e . s i a t e  it very .much i f  you c o u l d  s e n d  
u s  t h e  f o l l o w i n g  S ~ l m o n e l l a ~ t y p t i m u r i u m  s t r a i n s :  TA 1535,Tk 1537 
TA 1538. TA 98. TA 100. R e  wouEd, of c o u r s e .  be  v e r y  
happy t o  pay f o r  a a y  c h a r g c s  f o r  t h e s e  c u l t u r e s  

Thank you. 

S i n c e r e l y  y o u r s ,  k4. .&* 

D r .  Bruce N. Ames, 
Depar$nent of B w c h d s t r y ,  
University o f  GaZifomria a t  Berkeley, 
BERKELEY, CaZifornia 94720, 
U. S. A. 

Denr Dr. Ames: 

I wnc~d very 'much crppreciate .PJZ turns o f  the four 
Satnonezla Qphimriun strains fTA1535, TAIOO, TA98 prd T.415371 
which I understand make.up' the current. s t u n c h i  tes ter  set for 
mutagen detection. I f  the R factor containing n h c e ~ e n :  
strain for ?A1537 i s  ovaitable @r.dtca&d i n  your paper i n  .. 
Hutation Reseamh 31  347 f1975/ as being under l e v e t o p n a f ) ,  I ' 

uouM appreciate G e i v i n g  it  as mZZ. 

We vitZ be ueing the above tes ter  se t  for in-house 
testing o f  pMmising agricuttamz chemicats in  the early stages 
of development. 

Thank you for your conaidemtLon ,of this request. 

R26pectfui Ly yours, 

AMC : d c  

cED:mf 

c.c.. BAG 

C. h g h  D r m ,  Ph. D. 
R/D B w c h d s  t. 




