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PREFACE 

A l l  t e s t  and c o n t r o l  r e s u l t s  presented i n  t h i s  r e p o r t  a re  suppor ted by 
raw da ta  which a re  permanent ly rna in ta i  ned i n  t h e  f i l e s  o f  t h e  Department 
o f  Genet ic Tox ico logy  o r  i n  t h e  a r ch i ves  o f  Hazl e t on  B i  otechnol  og ies  
Company, 5516 N icho l  son Lane, Kensi ngton, Mary1 and 20895. 

Copies o f  t h e  raw da ta  w i l l  be s u p p l i e d  t o  t h e  sponsor upon request .  

The descr ibed  s tudy  was performed i n  accordance w i t h  Good Labora to ry  
P r a c t i c e  r e g u l a t i o n s ,  except if noted t o  t h e  con t ra r y .  To t h e  b e s t  o f  
t h e  s i g n e r ' s  know1 edge t h e r e  were no s i g n i f i c a n t  d e v i a t i o n s  f rom t h e  
Good Labora to ry  P r a c t i c e  r e g u l a t i o n s  which a f f e c t e d  t h e  qua1 i t y  o r  
i n t e g r i t y  o f  t h e  s tudy.  



SUMMARY 

A t  t h e  request  o f  Great Lakes Chemical Co rpo ra t i  on, Haz le ton B io techno l  og ies  
Compan.~ examined CN-322 Ref. No. 004066 f o r  mutaqeni c a c t i v i t y  i n  t h e  Ames . - 
Salmonel la/Microsome assays u s i n g  Salmonel l a  typhimurium s t r a i n s  TA-1535, 

- 531, TA-1538, TA-98 and TA-100. The assays were conducted us i ng  two p l a t e s  
per  dose l e v e l  i n  t h e  presence and absence o f  a metabol i c  a c t i v a t i o n  system. 
The e n t i r e  assay was performed once as requested by t h e  sponsor. 

The t e s t  m a t e r i a l ,  CN-322 Ref. No. 004066, d i d  no t  e x h i b i t  gene t i c  a c t i v i t y  i n  
t hese  assays and was no t  mutagenic under these t e s t  c o n d i t i o n s  accord ing  t o  our  
assay c r i  t e r i  a. 
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EVALUATION OF CN-322 REF. NO. 004066 
I N  AN AMES SALMONELLA/MICROSOME 

REVERSE MUTATION ASSAY 

I. OBJECTIVE: 

The o b j e c t i v e  of t h i s  s tudy was t o  eva lua te  a t e s t  m a t e r i a l  f o r  mutagenic 
a c t i v i t y  i n  a b a c t e r i a l  assay w i t h  and w i t hou t  a mammalian S9 a c t i v a t i o n  
system. 

11. RATIONALE: 

The Salmonel la  t yph imur ium s t r a i n s  used a t  HBC are  a1 1 h i s t i d i n e  
auxotrophs by v i r t u e  of muta t ions  i n  t h e  h i s t i d i n e  operon. When these  
h i s t i d i ne -dependen t  c e l l s  a re  grown i n  a minimal media p e t r i  p l a t e  con- 
t a i n i n g  a t r a c e  of h i s t i d i n e ,  o n l y  those  c e l l s  t h a t  r e v e r t  t o  h i s t i d i n e  
independence ( h i s + )  a re  a b l e  t o  form co lon ies .  The t r a c e  amount o f  - 
h i s t i d i n e  a l l ows  a l l  t h e  p l a t e d  b a c t e r i a  t o  undergo a few d i v i s i o n s ;  t h i s  
growth i s  e s s e n t i a l  f o r  mutagenesis t o  occur. The h i s +  r e v e r t a n t s  a re  - 
e a s i l y  scored as c o l o n i e s  aga ins t  t h e  s l i g h t  background growth. The 
spontaneous m u t a t i  on f requency o f  each s t r a i n  i s re1  a t i  v e l y  cons tan t ,  b u t  
when a mutagen i s  added t o  t h e  agar t h e  mu ta t i on  f requency i s  inc reased  
2- t o  100- fo ld .  C e l l s  which grow t o  form co lon ies  on t h e  minimal media 
p e t r i  p l a t e s  a re  t h e r e f o r e  assumed t o  have rever ted ,  e i t h e r  spontaneously 
o r  by t h e  a c t i o n  of a t e s t  substance t o  h i s +  genotype. - 

111. SPONSOR: Great Lakes Chemical Corpora t ion  

I V .  MATERIAL TESTED: 

A. Genet ics  Assay No.: 8767 

B. I d e n t i f i c a t i o n :  CN-322 Ref. No. 004066 

C. Date Received: December 10, 1985 

D. Phys ica l  D e s c r i p t i o n :  C lea r  amber l i q u i d  

V. TYPE OF ASSAY: Ames Salmonella/Microsome Reverse Mu ta t i on  Assay 

V I  . PROTOCOL NUMBER: 

A. HBC P ro toco l  No.: 401, E d i t i o n  11 

B. Sponsor 's P ro toco l  No.: None 



VII. STUDY DATES: 

A. I n i t i a t i o n  Date: December 31, 1985 

B. Complet ion Date: January 24, 1986 

VIII. SUPERVISORY PERSONNEL: 

A. Study D r i e c t o r :  D. R. Jagannath, Ph.D. 

B. Research A s s i s t a n t :  Doug E v e r e t t  

I X .  MATERIALS: 

A. I n d i  c a t o r  M ic roorgan i  sms 

The Salmonel l a  typh imur ium s t r a i n s  used i n  t h i s  assay were ob ta ined  
f r om Dr. Bruce Ames, U n i v e r s i t y  of C a l i f o r n i a  a t  Berke ley  (Ames e t  - 
a1 . , 1975). The f o l l o w i n g  s t r a i n s  a re  used: - 

S t  r a i  n  Gene A d d i t i o n a l  Mutat ions Mu ta t i on  Type 
Des i gnat i on A f f ec ted  Repai r LPS R Fac to r  Detected 

h i s  G - A u v r  B - r f a  - Base-pai r 
s u b s t i t u t i o n  

TA-1537 h i s  C - - A u v r  B - r f a  - Frameshi f t  

TA-1538 h i s  D - - A - u v r  B - Frameshi f t  r f a  

TA-98 h i s  D  - A - uvr B  - pKMlOl Frameshi f t  r f a  

TA- 100 h i s  G - A - u v r  B - pKMlOl Base-pai r r f a  
s u b s t i t u t i o n  

The aforement ioned s t r a i n s  have, i n  a d d i t i o n  t o  t h e  m u t a t i o n  i n  t h e  
h i s t i d i  ne operon, a  mu ta t i on  ( r f a - )  t h a t  l eads  t o  d e f e c t i v e  l i p o p o l y -  - 
sacchar ide  coat ,  a  d e l e t i o n  t h a t  covers genes i n v o l v e d  i n  t h e  synthe- 
s i s  o f  v i t a m i n  b i o t i n  ( b i o - )  and i n  t h e  r e p a i r  of u l t r a v i o l e t  ( uv )  - 
induced DNA damage ( u v r m .  The r f a -  mu ta t i on  makes t h e  s t r a i n s  more - - 



I X .  MATERIALS: (Cont inued)  

permeable t o  many 1 arge molecules.  The uvrB- m u t a t i  on decreases - 
r e p a i r  o f  some types  o f  chem ica l l y  o r  p h y s i c a l l y  damaged DNA and 
thereby  enhances t h e  s t r a i n ' s  s e n s i t i v i t y  t o  some mutagenic agents. 

The r e s i s t a n t  t r a n s f e r  f a c t o r  p lasmid ( R  f a c t o r )  pKMlOl i n  TA-98 and 
TA-100 i s  b e l i e v e d  t o  cause an i nc rease  i n  e r ro r -p rone  DNA r e p a i r  
t h a t  l eads  t o  many more muta t ions  f o r  a g iven  dose of most mutagens 
(McCann, -- e t  al., 1975). I n  a d d i t i o n ,  p lasmid pKMlOl con fe r s  
r e s i s t a n c e  t o  t h e  a n t i  b i o t i c  ampici  1 l i n ,  which i s  a convenient  marker 
t o  de tec t  t h e  presence o f  p lasmid i n  t h e  c e l l s .  

The i n d i c a t o r  s t r a i n s  were kep t  a t  4OC on minimal medium p l a t e s  
supplemented w i t h  a t r a c e  o f  b i o t i n ,  an excess o f  h i s t i d i n e ,  and 
a m p i c i l l i n  (25 ug/ml)  f o r  TA-98 and TA-100, t o  ensure s t a b l e  main- 
tenance o f  p lasmid  pKM101. New s tock  c u l t u r e  p l a t e s  a re  made as 
o f t e n  as necessary f rom f r o z e n  master c u l t u r e s  o r  f rom s i n g l e  co lony  
r e i  so l  a tes  t h a t  were checked f o r  t h e i  r geno typ ic  c h a r a c t e r i  s t i  cs 
( h i s ,  r f a ,  uvrB, b i o )  and f o r  t h e  presence of t h e  plasmid.  - -- - 

B Media 

For  d a i l y  use, an inocu lum f rom s tock  c u l t u r e  p l a t e s  i s  grown 
ove rn i gh t  a t  37OC i n  Oxoid Media #2 ( n u t r i e n t  b r o t h )  and used i n  
t h e  mu tagen i c i t y  t e s t .  The minimal media p l a t e s  f o r  t h e  s e l e c t i o n  
o f  h i s t i d i n e  r e v e r t a n t s  cons i s t ed  of t h e  Vogel Bonner Medium E (Vogel 
and Bonner, 1956) w i t h  2% g lucose and 1.5% bactoagar.  The o v e r l a y  
agar con ta ined  t h e  f o l l o w i n g  per  100 m l  volume; 0.6 gms o f  p u r i f i e d  
agar,  10 m l  o f  0.5mM L-Histidine-0.5mM B i o t i n  and 0.5 g NaCl 
acco rd i ng  t o  t h e  method o f  Ames, e t  a1 . (1975).  -- 

C A c t i v a t i o n  System 

1. S9 Homogenate 

A 9,000 x g supernatant  prepared from Sprague-Dawley a d u l t  male 
r a t  1 i v e r  rnduced by A r o c l o r  1254 (descr ibed  by Ames e t .  a1 . , - 
1975) was purchased commerc ia l ly  and used i n  t h i s  assay. 



I X .  MATERIALS: (Cont inued)  

2. S9 Mix 

Components 
Concen t ra t ion  per  M i  11 i 1  i t e r  

S9 Mix  

NADP (sodium s a l t )  
D-glucose-6-phosphate 

Sodium phosphate b u f f e r  pH 7.4 
Organ homogenate from r a t  1  i ver  

(S9 f r a c t i o n )  

4 vmoles 
5 umoles 
8 umoles 

33 umoles 
100 pmoles 

100 v l i t e r s  

D. Con t ro l  Compounds 

1. A nega t i ve  c o n t r o l  , c o n s i s t i n g  o f  t h e  so l  ven t  used f o r  t h e  t e s t  
m a t e r i a l ,  was assayed c o n c u r r e n t l y  w i t h  t h e  t e s t  m a t e r i a l .  The 
so l  ven t  c o n t r o l  was employed f o r  each i n d i c a t o r  s t r a i n  and was 
used i n  t h e  absence and presence o f  S9 mix. 

The s o l v e n t  was t e s t e d  a t  a  s i n g l e  concen t ra t i on  equal t o  t h e  
maximum volume used t o  adm in i s t e r  t h e  h i g h e s t  dose of t h e  t e s t  
a r t i c l e  o r  a t  t h e  concen t ra t i on  i n d i c a t e d  i n  t h e  Resu l t s  Tab le (s )  
of t h i s  r e p o r t .  The so l ven t  used t o  prepare t h e  s tock  s o l u t i o n  
o f  t h e  t e s t  a r t i c l e  i s  g iven  i n  t h e  Resu l t s  and D iscuss ion  
Sec t i on  of t h i s  r e p o r t .  A l l  d i l u t i o n s  of t h e  t e s t  a r t i c l e  were 
made u s i n g  t h i s  so l ven t .  

2. P o s i t i v e  Con t ro l  A r t i c l e s  

S t r a i n  s p e c i f i c  p o s i t i v e  c o n t r o l s  and p o s i t i v e  c o n t r o l s  t o  ensure 
t h e  e f f i c a c y  o f  t h e  S9 m i x t u r e  were assayed c o n c u r r e n t l y  w i t h  t h e  
t e s t  m a t e r i a l  . The f o l  l ow ing  p o s i t i v e  c o n t r o l  s  were employed i n  
t h e  assays: 



IX. MATERIALS: (Cont inued)  

Concent r a t  i ons 
pe r  Pl a t e  Sal monel 1  a  

Assay Chemi c a l  Sol ven t  (PS)  S t r a i n s  

Nonact i  v a t  i on Sodi um a z i  de Water 10.0 TA-1535, TA-100 
(SA) 

2-Ni t r o f l  uorene Di met h y l -  
( N o  su l  f o x i d e  10.0 TA-1538, TA-98 

Q u i n a c r i n e  mustard Dimethyl  - 
(QM) su l  f o x i d e  5.0 TA-1537 

A c t i  v a t i  on 2-anthrami ne Di methyl  - 
su1 f o x i  de 2.5 For  a l l  s t r a i n s  

EXPERIMENTAL DESIGN: 

Dosage Sel e c t  i on 

Doses were s e l e c t e d  f o r  t h e  ac tua l  assay based on a  p r e l i m i n a r y  
dose r a n g e f i n d i n g  t e s t  w i t h  t h e  s t r a i n  TA-100. Four teen doses o f  
t h e  t e s t  m a t e r i a l ,  us i ng  t w o - f o l d  d i l u t i o n s  f rom 10,000 pg per  p l a t e  
f o r  so l  i d s  and 150 p1 per  p l a t e  f o r  1 i q u i d s ,  were used i n  t h i s  dose 
s e l e c t i o n  assay. For t h e  ac tua l  assay, a t  l e a s t  s i x  doses were 
s e l e c t e d  w i t h  t h e  h i ghes t  dose exh i  b i  ti ng 100% t o x i c i t y .  Non tox ic  
chemicals were t e s t e d  up t o  10 mg per  p l a t e  f o r  s o l i d s  and 150 p1 per  
p1 a t e  f o r  1  i qu i  ds . 

B. Dose Rangef ind ing Test 

To a  s t e r i l e  t e s t  t ube  c o n t a i n i n g  2.0 m l  o f  o v e r l a y  agar (p laced  i n  
a  43O-4!i0C wate r  ba th )  t h e  f o l l o w i n g  were added: 

o 0.05 m l  - 0.15 m l  o f  a  s o l u t i o n  of t h e  t e s t  m a t e r i a l  t o  g i v e  
t h e  a p p r o p r i a t e  dose. 

e 0.1 t o  0.2 m l  o f  i n d i c a t o r  organism. 

e 0.5 ml o f  0.2M phosphate b u f f e r ,  pH 7.4. 



X. EXPERIMENTAL DESIGN: (Cont i nued) 

Th is  m i x t u r e  was s w i r l e d  g e n t l y  and then  poured on t o  min imal  agar 
p l a t e s  (see IX:B, Media). A f t e r  t h e  ove r l ay  agar had set ,  t h e  p l a t e s  
were incuba ted  a t  about 37OC f o r  approx imate ly  two days. The number 
o f  c o l o n i e s  growing on t h e  p l a t e s  were counted and recorded. 

A r e d u c t i o n  i n  t h e  number o f  r eve r t an t s ,  appearance o f  m i c roco lon ies ,  
o r  c l e a r i n g  o f  t h e  background lawn on t h e  t e s t  m a t e r i a l  t r e a t e d  
p l a t e s  as compared t o  t h e  s o l v e n t  c o n t r o l  p l a t e s  were cons idered  as 
i n d i c a t i o n s  of t o x i c i t y  by t h e  t e s t  m a t e r i a l  . 
I f  t h e  doses a re  s p e c i f i e d  by t h e  sponsor, t h e  t o x i c i t y  s t u d i e s  as 
o u t l i n e d  i n  X:B, w i l l  no t  be performed on t h e  t e s t  m a t e r i a l  
and t h e  assays a re  run  us i ng  t h e  s p e c i f i e d  doses. These doses w i l l  
be r epo r t ed  i n  t h e  r e s u l t s  and d i scuss ion  s e c t i o n  and i n  t h e  r e s u l t s  
tab1  es. 

C. Mutageni c i  t y  T e s t i  ng 

The procedure used i s  based on t h e  paper pub l i shed  by Ames - et.  - a1 ., 
1975) and was performed as f o l l o w s :  

1. Nonact i v a t i  on Assay 

To a  s t e r i l e  t e s t  tube  p laced i n  a  43°C-45°C wate r  b a t h  t h e  
f o l l  owing were added i n  o rde r :  

( a )  2.00 ml o f  o v e r l a y  agar (see IX:B, Media).  

( b )  0.05 m l  - 0.15 m l  o f  a  s o l u t i o n  o f  t h e  t e s t  chemical  
t o  y i e l d  t h e  a p p r o p r i a t e  dose. 

( b )  0.2 m l  o f  i n d i c a t o r  organism. 

( d )  0.50 m l  o f  0.2M phosphate b u f f e r ,  pH 7.4. 

Th i s  m i x t u r e  was s w i r l e d  g e n t l y  and then  poured on to  minimal 
agar p l a t e s  (see lX.B: Media). A f t e r  t h e  t o p  agar had se t ,  t h e  
p l a t e s  were incuba ted  a t  about 37OC f o r  approx imate ly  two days. 
The number o f  - h i s +  r e v e r t a n t  co l on ies  growing on t h e  p l a t e s  
were counted and recorded. 

2. A c t i v a t i o n  Assay 

The a c t i v a t i o n  assay was run  c o n c u r r e n t l y  w i t h  t h e  nonac t i  v a t i o n  
assay. The o n l y  d i f f e r e n c e  was t h e  a d d i t i o n  o f  0.5 m l  o f  S9 m ix  



2. P a t t e r n  

Because TA-1535 and TA-100 a r e  bo th  d e r i v e d  f rom t h e  same 
pa ren ta l  s t r a i n  (6-46)  and because TA-1538 and TA-98 a r e  bo th  

EXPERIMENTAL DESIGN: (Cont inued)  

(see IX :C .2 ,  A c t i v a t i o n  System) i n  p l ace  of 0.5 m l  o f  phosphate 
b u f f e r  t h a t  was added i n  n o n a c t i v a t i o n  assays. A l l  o t h e r  d e t a i l s  
a re  s i m i l a r  t o  t h e  procedure f o r  n o n a c t i v a t i o n  assays. 

A d e t a i l e d  f l o w  diagram f o r  t h e  p l a t e  i n c o r p o r a t i o n  assay i s  p rov ided  
i n  F i gu re  1. 

D. Exp lana t i on  o f  Eva lua t i on  Procedures f o r  Ames P l a t e  Test Data 

S t a t i s t i c a l  methods a re  no t  c u r r e n t l y  used, and e v a l u a t i o n  i s  based 
on t h e  c r i t e r i a  i n c l  uded i n  t h i s  p ro toco l  . 
P l a t e  t e s t  da ta  c o n s i s t  o f  d i r e c t  r e v e r t a n t  co lony  counts ob ta ined  
f rom a  s e t  of s e l e c t i v e  agar p l a t e s  seeded w i t h  popu la t i ons  o f  mutant 
c e l l s  suspended i n  a  semisol  i d  over1 ay. Because t h e  t e s t  m a t e r i a l  
and t h e  c e l l s  a re  incuba ted  i n  t h e  ove r l ay  f o r  approx imate ly  two days 
and a  few c e l l  d i v i s i o n s  occur  d u r i n g  t h e  i n c u b a t i o n  per iod ,  t h e  t e s t  
i s  s e m i q u a n t i t a t i v e  i n  na tu re ,  A l though these  fea tu res  reduce t h e  
q u a n t i  t a t i  on o f  r e s u l t  , they  p rov i de  c e r t a i n  advantages no t  con ta i  ned 
i n  a  q u a n t i t a t i v e  suspension t e s t :  

@ The smal l  number o f  c e l l  d i v i s i o n s  pe rm i t s  p o t e n t i a l  mutagens 
t o  a c t  i n  r e p l i c a t i n g  DNA, which i s  o f t e n  more s e n s i t i v e  than  
nonrep l  i c a t i  ng DNA. 

o The combined i n c u b a t i o n  o f  t h e  t e s t  m a t e r i a l  and t h e  c e l l s  i n  
t h e  o v e r l a y  pe rm i t s  cons tan t  exposure o f  t h e  i n d i c a t o r  c e l l s  
f o r  approx imate ly  two days. 

1. Dose-Response Phenomena 

The demonst ra t ion o f  dose- re la ted  inc reases  i n  r e v e r t a n t  counts 
i s  an impo r tan t  c r i t e r i o n  i n  es tab l  i s h i n g  mu tagen i c i t y .  S ince we 
employ severa l  doses i n  t h e  ac tua l  assay, a  dose response would 
n o r m a l l y  be seen w i t h  a  mutagenic t e s t  m a t e r i a l .  A d d i t i o n a l  
t e s t s  may be performed over  a  narrower dose range i f  t h e  mutage- 
n i c  t e s t  m a t e r i a l  f a i l s  t o  exh i  b i t  a  dose-response i n  t h e  i n i t i a l  
assay. However, o c c a s i o n a l l y  i t  i s  d i f f i c u l t  t o  generate  a  dose- 
response and t h e  t e s t  m a t e r i a l  w i l l  be eva lua ted  based on t h e  
a v a i l a b l e  data. 



FIGURE 1 
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d e r i v e d  f rom t h e  same pa ren ta l  s t r a i n  (D3052), t o  some e x t e n t  
t h e r e  i s  a  b u i l t - i n  redundancy i n  t h e  m i c r o b i a l  assay. I n  
genera l ,  t h e  two s t r a i n s  of a  se t  respond t o  t h e  same mutagen 
and such a  p a t t e r n  i s  sought. Genera l ly ,  i f  a  s t r a i n  responds 
t o  a  mutagen i n  n o n a c t i v a t i o n  t e s t s ,  i t  w i l l  do so i n  a c t i v a t i o n  
t e s t s .  Occas iona l l y ,  excep t ions  t o  t h i s  p a t t e r n  may be seen. 

3. Reproduci b i  1  i t y  

I f  a  t e s t  m a t e r i a l  produces a  response i n  a  s i n g l e  t e s t  which 
cannot be reproduced i n  a d d i t i o n a l  runs, t h e  i n i t i a l  p o s i t i v e  
t e s t  da ta  1  ose s i  gn i  f i cance. 

4. Con t ro l  Tests  

P o s i t i v e  and nega t i ve  c o n t r o l  assays a re  conducted w i t h  
each exper iment and c o n s i s t  o f  d i  r e c t - a c t i  ng mutagens f o r  
nonac t i  v a t i o n  assays and mutagens requ i  r i n g  metabol i c  b i  o- 
t r a n s f o r m a t i  on i n  a c t i  v a t i  on assays. Nega t i ve  c o n t r o l  s  c o n s i s t  
o f  t h e  t e s t  m a t e r i a l  s o l v e n t  i n  t h e  o v e r l a y  agar, t o g e t h e r  w i t h  
t h e  o t h e r  e s s e n t i a l  components. The nega t i ve  c o n t r o l  p l a t e  f o r  
each s t r a i n  g ives  a  r e fe rence  p o i n t  t o  which t h e  t e s t  da ta  a re  
compared. The p o s i t i v e  c o n t r o l  assay i s  conducted t o  demonstrate 
t h a t  t h e  t e s t  systems a re  f u n c t i o n a l  w i t h  known mutagens. 

E. Eva lua t i on  C r i t e r i a  f o r  Ames Assay 

Because t h e  procedures used t o  eva lua te  t h e  m u t a g e n i c i t y  o f  t h e  t e s t  
ma te r i  a1 were s e m i q u a n t i t a t i  ve, t h e  c r i t e r i a  used t o  determine pos i  - 
t i v e  e f f e c t s  were i n h e r e n t l y  s u b j e c t i v e  and were based p r i m a r i l y  on a  
h i s t o r i c a l  da ta  base. Most da ta  se t s  were eva lua ted  u s i n g  t h e  
f o l l  owing c r i t e r i a :  

1. S t r a i n s  TA-1535, TA-1537 and TA-1538 

Data se t s  w i l l  be eva lua ted  as p o s i t i v e  i f  a  dose response i s  
observed over  a  minimum o f  t h r e e  t e s t  concen t ra t i ons  and t h e  
i nc rease  i n  r e v e r t a n t s  i s  equal t o  o r  g r e a t e r  than  t h r e e  t imes 
t h e  s o l v e n t  c o n t r o l  va lue  a t  t h e  peak o f  t h e  dose response. 
The so l  ven t  c o n t r o l  va lue  should  be w i t h i n  t h e  normal range f o r  
eva l  u a t i  ng t h e  r e s u l t s  (see a1 so X:D.l, Dose response phenomena). 

2. S t r a i n s  TA-98 and TA-100 

Data se ts  w i l l  be eva lua ted  as p o s i t i v e  i f  a  dose response i s  
observed over  a  minimum o f  t h r e e  t e s t  concen t ra t i ons  and t h e  
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i nc rease  i n  r e v e r t a n t s  achieves a  d o u b l i n g  of t h e  s o l v e n t  c o n t r o l  
va l ue  a t  t h e  peak o f  t h e  dose response. The s o l  ven t  c o n t r o l  
va lue  should  be w i t h i n  t h e  normal range f o r  e v a l u a t i n g  t h e  
r e s u l t s  (see a1 so X:D. l ,  Dose response phenomena). 

The f o l  1 owing ranges o f  r e v e r t a n t s  f o r  so1 ven t  c o n t r o l  s  a re  general  l y  
cons idered acceptab le :  

X I .  RESULTS AND DISCUSSION: 

A t  t h e  request  of Great Lakes Chemical Corpora t ion ,  Haz le ton  
B i  o technol  o g i  es Company exami ned CN-322 Ref. No. 004066 f o r  mutageni c 
a c t i  v i  t y  i n  t h e  M i c r o b i a l  Reverse Mu ta t i on  Assays employing f i v e  
Salmonel l a  t y p h i m u r i  um s t r a i n s  i n  t h e  presence and absence o f  1  i v e r  
m i  crosomal enzyme p repa ra t i ons  f rom Aroc l  o r  induced r a t s .  Sol ven t  
c o n t r o l  and spec i  f i  c  p o s i t i v e  c o n t r o l  compounds were assayed c o n c u r r e n t l y  
w i t h  t h e  t e s t  m a t e r i a l .  The concur ren t  so l ven t  c o n t r o l  da ta  were used as 
t h e  bas i s  f o r  e v a l u a t i n g  t h e  r e s u l t s .  

A. Tes t  M a t e r i a l  Handl ing 

The t e s t  ma te r i  a1 , CN-322 Ref. No. 004066, was s t o r e d  a t  room tem- 
p e r a t u r e  i n  t h e  dark.  D ime thy l su l f ox i de  (DMSO) was used i n  t h e  p re -  
l i m i n a r y  s o l u b i l i t y  t e s t  and t h e  t e s t  m a t e r i a l  was found t o  be 
s o l u b l e  i n  t h i s  so l ven t .  The t e s t  m a t e r i a l  formed a  c l e a r  amber 
s o l u t i o n  i n  DMSO. Var ious d i l u t i o n s  o f  t h e  t e s t  m a t e r i a l  were then  
performed i n  DMSO. 

£3. P r e l i m i n a r y  Dose Rangef i  nd i  ng Stud ies 

Doses f o r  t h e  mutagenesis assays were se lec ted  f rom a  p r e l i m i n a r y  
s tudy  conducted on t h e  t e s t  m a t e r i a l  a t  14 doses f rom 0.02 u1 t o  
150.0 u1 per  p l a t e  us i ng  t h e  s t r a i n  TA-100. I n  t h i s  p r e l i m i n a r y  
study, t h e  t e s t  ma te r i  a1 was no t  t o x i c  t o  t h e  i n d i c a t o r  s t r a i n  as 
evidenced by t h e  normal background lawn on t h e  min imal  media p l a t e s  
(Tab1 e  1). 
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These r e s u l t s  were used t o  s e l e c t  8 doses f o r  t h e  m u t a g e n i c i t y  
assays. The doses se lec ted  f o r  t h e  muta t ion  assays ranged f rom 
0.1 p1 per  p l a t e  t o  150.0 p1 per  p l a t e .  The mu ta t i on  assays were 
conducted a t  8 doses u s i n g  two p l a t e s  per  dose l e v e l .  

C. Mu ta t ion  Assays 

Table  2  p rov ides  t h e  summary o f  t h e  t e s t  r e s u l t s  f o r  t h e  t e s t  
m a t e r i a l ,  CN-322 Ref. No. 004066. The da ta  i s  g iven  as mean 
r e v e r t a n t s  per  p l a t e  w i t h  s tandard  d e v i a t i o n  f o r  each t r ea tmen t  
and c o n t r o l  group. I n d i v i d u a l  p l a t e  counts a re  g i ven  i n  Table  2A. 

The r e s u l t s  o f  t h e  assays conducted on t h e  t e s t  m a t e r i a l  a t  dose 
l e v e l s  r ang ing  f rom 0.1 p1 t o  150.0 p1 per  p l a t e  i n  t h e  absence and 
presence o f  me tabo l i c  a c t i v a t i o n  d i d  no t  e x h i b i t  i nc reased  numbers o f  
h i s +  r e v e r t a n t  co l on ies  (Tab le  2 ) .  The t e s t  m a t e r i a l  was a l s o  non- - 
t o x i c  t o  a l l  t h e  i n d i c a t o r  organisms up t o  t h e  h i ghes t  assayed con- 
c e n t r a t i o n  o f  150.0 u l  per  p l a t e .  

The p o s i t i v e  c o n t r o l  t rea tments  i n  bo th  t h e  n o n a c t i v a t i o n  and S-9 
a c t i v a t i o n  assays induced l a r g e  increases i n  t h e  r e v e r t a n t  numbers 
w i t h  a l l  t h e  i n d i c a t o r  s t r a i n s ,  which demonstrates t h e  e f f e c t i v e n e s s  
o f  t h e  S-9 a c t i v a t i o n  system and a b i l i t y  o f  t h e  t e s t  system t o  d e t e c t  
known mutagens. 

XII. CONCLUSION: 

The t e s t  ma te r i  a1 , CN-322 Ref. No. 004066, d i d  no t  e x h i b i t  gene t i c  
a c t i v i t - y  i n  any o f  t h e  assays conducted i n  t h i s  e v a l u a t i o n  and was n o t  
mutagenic t o  sa lmone l la  typh imur ium i n d i c a t o r  organisms under these  t e s t  
c o n d i t i o n s  accord ing  t o  our  e v a l u a t i o n  c r i t e r i a .  
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TABLE 1 

TOXICITY TEST WITH TA-100 -- 

SPONSOR: Great  Lakes Chemical C o r p o r a t i o n  

COMPOUND CODE: CN-322 Ref. No. 004066 

ASSAY NO. : 87 67 

SOLVENT: DMSO 

DATE INITIATED: December 31, 1985 

DATE COMPLETED: January  2, 1986 

TEST COMPOUND APPEARANCE OF BACK- NUMBER OF 
- u ~ / ~ ~ ~ ~ ~  GROUND LAWN COLON IESIPLATE 

0 ( C o n t r o l ) "  

0.02 

No rma 1 

Normal 

Normal 

Normal 

176 and 149 

17 9 

0.15 Normal 190 

Normal 

Normal 

Normal 

2.34 Normal 192 

4.69 Normal 203 

Normal 

Normal 

Normal 

Normal 

150.00 Normal 188 

*Sol v e n t  C o n t r o l  : DMSO ( 5 0  u l  / p l  a t e ) .  



Summary 
TABLE 2 
Of Test Resu I t s  

RESULTS 

A. Name o r  code designat ion of t he  t e s t  compound: CN-322 REF. NO. 004066 
B. Solvent: DMSO (50 UL) 
C. Test i n i t i a t i o n  date: 01/21/86 
D. Test completion date: 01/24/86 
E. S-9 Lot  #: R-274 
NOTE: Concentrations are  given i n  Microl  i t e r s  per p la te .  

MEAN REVERTANTS PER PLATE WITH STANDARD DEVIATIONS 

Test Species Tissue TA- 1535 TA- 1537 TA- 1 5 38 TA-98 TA- 100 - 

NONACT l VAT l ON 

Sol vent Cont 1-01 
P o s i t i v e  Control**  
Test Compound 

0.10 UL 
1 .oo UL 
5.00 UL 

10.00 UL 
25.00 UL 
50.00 UL 

100.00 UL 
150.00 UL 

MEAN MEAN 

20.5 
1426.5 

22.0 
23 .O 
20.5 
18.0 
24 .O 
22.5 
17.0 
22.5 

MAN 

21.5 
1080.0 

22.5 
22.5 
19.5 
20.5 
17.5 
21.5 
23.5 
24.5 

S.D. MAN 

2.1 150.5 
2.8 1765.5 

2.1 142.5 
0.7 135.0 
0.7 144.0 
0.7 142.0 
4.9 152.0 
2.1 130.5 
0.7 145.5 
6.4 149.5 

ACTIVATION 

Sol vent Control RAT LIVER 11.5 2.1 10.5 2.1 26.0 4.2 28.5 4.9 126.5 13.4 
Pos I t i veCon t ro I * * *RAT LIVER 217.5 33.2 232.0 9.9 1726.5 78.5 1766.0 24.0 2304.5 34.6 
Test Compound 

0.10 UL RAT LIVER 14.0 5.7 10.0 1.4 35.0 2.8 31.0 0.0 120.5 6.4 
1 .OO UL RAT LIVER 11.0 1.4 11.0 2.8 31.0 0.0 36.0 0.0 122.0 8.5 
5.00 UL RAT LIVER 13.5 3.5 14.0 0.0 36.0 2.8 30.0 8.5 138.0 21.2 

10.00 UL RAT L l  VER 10.0 1.4 11.0 1.4 33.0 0.0 30.5 2.1 122.5 16.3 
25.00 UL RAT LIVER 12.5 3.5 8 .O 0.0 35.0 0.0 39.0 14.1 127.0 26.9 
50.00 UL RAT LIVER 14.5 4.9 9.5 2.1 34.5 3.5 39.5 2.1 139.0 5.7 

100.00 UL RAT LIVER 11.5 2.1 12.0 2.8 38.5 0.7 28.5 6.4 137.5 2.1 
150.00 UL RAT LIVER 15.5 3.5 13,O 0.0 36.0 5.7 38.0 0.0 128.5 4.9 

** TA-1535 SODIUM AZlDE 10 UG/PLATE *** TA-1535 2-ANTHRAMINE 2.5 UG/PLATE 
TA- 1537 QU I NACR I NE MUSTARD 5 UG/PLATE TA- 1537 2-ANTHRAMI NE 2.5 UG/PLATE 
TA- 1538 2-N I TROFLUORENE 10 UG/PLATE TA- 1538 2-ANTHRAMI NE 2.5 UG/PLATE 
TA-98 2-N I TROFLUORENE 10 UG/PLATE TA-98 2-ANTHRAMI NE 2.5 UG/PLATE 
TA-100 SODIUM AZlDE 10 UG/PLATE TA-100 2-ANTHRAMINE 2.5 UG/PLATE 



TABLE 2A 
Ind i v idua l  P l a t e  Counts 

RESULTS 

A. Name o r  code designat ion o f  the  t e s t  compound: CN-322 REF. NO. 004066 
8. Solvent: DMSO (50 UL) 
C. Test i n i t i a t i o n  date: 01/21/86 
D. Test completion date: 01/24/86 
E. S-9 Lot #: R-274 
NOTE: Concentrations are given i n  Microl  i t e r s  per  p la te .  

REVERTANTS PER PLATE 

Test - Species Tissue TA- 1 535 TA- 1 537 TA- 1 538 TA-98 TA- 100 

Sol vent Control  
P o s i t i v e  Control**  
Test Compound 

0.10 UL 
1 .oo UL 
5.00 UL 

10.00 UL 
25.00 UL 
50.00 UL 

100.00 UL 
150.00 UL 

ACTIVATION 

Sol vent Control RAT LIVER 
P o s i t l v e  Control*** RAT LlVER 
Test Compound 

0.10 UL RAT LIVER 
1.00 UL RAT LIVER 
5.00 UL RAT LIVER 

10.00 UL RAT LIVER 
25.00 UL RAT LIVER 
50.00 UL RAT LIVER 

100.00 UL RAT LIVER 
150.00 UL RAT LIVER 

** TA-1535 SODIUM AZlDE 10 UG/PLATE 
TA-1537 QUINACRINE MJSTARD 5 UG/PLATE 
TA-1538 2-N I TROFLUORENE 10 UG/PLATE 
TA-98 2-NITROFLUORENE 10 UG/PLATE 
TA-100 SOD1 UM AZlDE 10 UG/PLATE 

- 

*** TA- 1535 2-ANTHRAMI NE 2.5 UG/PLATE 
TA-1537 2-ANTHRAMINE 2.5 UG/PLATE 
TA-1538 2-ANTHRAMINE 2.5 UG/PLATE 
TA-98 2-ANTHRAMINE 2.5 UG/PLATE 
TA-100 2-ANTHRAMINE 2.5 UG/PLATE 
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X V .  QUALITY ASSURANCE STATEMENT: 

PROJECT : 20988 HBC Assay No. : 8767 

TYPE o f  STUDY: Ames Salrnonella/Microsome P l a t e  Test 

PROTOCOL NO. : 401, E d i t i o n  11 

I n  compl iance w i t h  t h e  Good Labora to ry  P r a c t i c e  Regu la t ions  t h i s  s tudy  was 

i nspec ted  by t h e  HBC Qual i t y  Assurance Un i t .  The da ta  presented i n  t h e  r e p o r t  

a c c u r a t e l y  r e f l e c t  da ta  c o l l e c t e d  d u r i n g  t h e  conduct o f  t h e  study. Dates o f  
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Aw 
DATE OF REPORT TO MANAGEMENT 

DATE OF INSPECTION AND STUDY DIRECTOR 
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