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A 'Catch-all' Toxicological Screen 

Increas ing  urban iza t ion  and  indus t r ia l iza t ion  has con- 
t a m i n a t e d  our  e n v i r o n m e n t  wi th  an a r ray  of chemical  
po l lu tan t s  posing a wide range of po ten t i a l  hazards .  These 
comprise  po l lu tan ts  of air, par t icu lar ly  as p roduc t s  of 
fuel combus t ion  or, on a more  personal  level, tobacco 
smoke;  po l lu tan t s  of water  as agr icul tural  or indus t r ia l  
eff luents ;  and  po l lu tan ts  of food as addi t ives ,  pest ic ides  
or na tu ra l ly  occurr ing p lan t  and fungal  poisons.  Addi-  
t ionally,  more  res t r ic ted  hazards  can occur f rom occupa-  
t ional  con tamina t ion  wi th  indust r ia l  chemicals,  and  f rom 
long- te rm use of cer ta in  the rapeu t ic  a n d  prophylac t ic  
drugs.  As m a n y  of these  chemicals,  e.g. cer ta in  food 
addi t ives  or pesticides,  are necessary  in modern  life, 
m e a s u r e m e n t  of these  haza rds  - and  def in i t ion of the i r  
acceptab i l i ty  - is a pract ica l  necessi ty.  

Hazards  due  to chemical  po l lu tan t s  m a y  be classified 
by  acute  and chronic toxici ty ,  te ra togenic i ty ,  carcino- 
genicity,  and mutagenic i ty .  Historically,  each has been 
s tudied  and appl ied independen t ly  and  b y  non-converg ing  
disciplines;  tox ic i ty  per  se has largely been  the  province  
of classical pharmacologis ts ,  generally wi th  l i t t le in teres t  
in carcinogenesis  or mutagenesis .  This  a p p a r e n t  paro-  
chial ism is exempli f ied  in the  view t h a t  the  chronic 
tox ic i ty  tes t  is inappropr ia te  for de t e rmin ing  carcino- 
genici ty~; a con t r a ry  opinion has been vigorously ad- 
vocated~. Mutagenesis  has been even more  isolated f rom 
o the r  aspects  of toxicology. Indeed,  publ ica t ions  on 
nmtagen ic  hazards  are rari t ies  in toxicological  or public 
hea l t h  journals  and, in general, appear  only in journals  
read by  geneticists .  Obviously,  the  p resen t  f r agmen ta t i on  
of toxicological  research is artificial  and even wasteful.  
New organizat ional  pa t t e rn s  and t ra in ing  p rograms  are 
needed to co-ordinate  toxicological  approaches ,  and to 
have  toxicology reflect  cur ren t  needs ~, especially a t  the  
l abora to ry  level. 

Toxicological  pract ice  could be feasibly in tegra ted  by  
developing catch-all screens for chronic toxici ty ,  carcino- 
genicity,  mutagenic i ty ,  te ra togenic i ty ,  and  reproduc t ive  
effects  in the  same tes t  animals.  For  instance,  in any type  
of chronic tox ic i ty  or carcinogenici ty  s tudy,  represen ta -  
t ive  groups of males and females would be periodical ly 
mated ,  the  female allowed to  go to t e rm and the  F 1 
p rogeny  re ta ined;  the  pa ren t s  then  re tu rned  to the  main  
body  of exper iment .  Effec ts  would be scored in relat ion 
to incidence of pregnancies  and mal format ions ,  and to 
l i t ter  sizes. Unde r  these  condit ions,  ma l fo rmat ions  would 
be teratological ly  or, less likely, genet ical ly  induced;  
reduc t ion  in l i t ter  size may  be due to induc t ion  of domi-  
n a n t  lethal  m u t a t i o n s  in pa ren ta l  males  or females  - 
resul t ing in non-viable  t rans locat ions  and  mani fes t ing  as 
p r e imp lan t a t i on  losses of ferti l ized zygotes  and  as early 
fetal  dea ths  4 - or due to o ther  non-genet ic  factors.  
Reproduc t ive  tes ts  on F~ progeny,  in ter  alia, would also 
man i f e s t  d o m i n a n t  m n t a t i o n s  due to  viable  t rans loca t ions  
by  ster i l i ty  or heredi tab le  semi-s ter i l i ty  5. F t  p rogeny  
would also provide  a measure  of carcinogenic effects, 
especially if t e s t  mater ia ls  were admin is te red  cont inuous ly  
dur ing  ma te rna l  pregnancy,  and dur ing  l i fet ime of the  
p rogeny  commenc ing  in infancy;  enhanced  sens i t iv i ty  of 
in fan t  roden ts  to a var ie ty  of carcinogens has been well 
d o c u m e n t e d  ", L Cytogenet ic  tes ts  would be pe r fo rmed  
serially on the  mar row of pa ren ta l  an imals  and also on 
the i r  p rogeny;  single tes tes  would also be sampled  for 
the  same reasons.  The s ta tus  of hepa t ic  microsomM enzyme  
funct ion  would be periodical ly eva lua ted  by  measur ing  
the  dura t ion  of hexobarb i t a l  sleeping or zoxazolamine 
paralys is  t imes  8 

Pos i t ive  effects  of any  k ind  in catch-al l  screens would,  
of course, be  subsequen t ly  fu r the r  inves t iga ted  by  more  
specific s t an d a rd  tes t  procedures.  Bo th  catch-al l  screens 
and  appropr i a t e  s t an d a rd  procedures  would be s imul tan-  
eously appl ied for t e s t  mater ia ls  w i th  high a priori  reasons  
for an t ic ipa t ing  par t icu lar  toxic  effects,  e.g. congeners  
of known mu t ag en s  or carcinogens or the i r  metabol ic  
precursors.  

The va l id i ty  and  logistics of the  catch-al l  app roach  
should be ini t ial ly eva lua ted  wi th  a wide range of carci- 
nogens,  mutagens ,  and  te ra togens  ; such s tudies  m a y  also 
meaningful ly  reveal  associat ions be tween  these var ious  
effects in the  same tes t  sys tem.  Once es tabl ished in 
principle, m a n y  var ia t ions  in the  catch-al l  t h e m e  would 
be feasible;  however ,  i r respect ive  of the  precise init ial  
form, i t  should be flexible and  reflect  dynamica l ly  tech-  
nical and conceptua l  advances  in any  aspec t  of toxicology.  

I do no t  propose  the  catch-al l  screen as a s impl is t ic  
toxicological  panacea ,  b u t  as an in tegra ted  a t t e m p t  to  
determine,  t h o u g h  no t  necessari ly comple te ly  charac te r -  
ize, any  kind of deleter ious effect  by  in -dep th  s t u d y  of a 
group of animals  over  more  t h a n  one generat ion.  I t  should  
be fu r ther  apprec ia ted  t h a t  this  wholist ic  approach ,  
or iented towards  a mul t ip l ic i ty  oI end points ,  is closer 
to the  h u m a n  s i tua t ion  t h a n  s t an d a rd  approaches  in 
which single toxic agents  are singly tes ted  on model  
sys tems  designed to d e m o n s t r a t e  single hazards  only. 

Zusammen[assung. Ein  ganzhei t[ icher  toxikologischer  
Test  wird vorgeschlagen,  bei dem einzelne Gruppen  von  
Nage t ie ren  b e n u t z t  werden,  um beliebige Subs t anzen  
gleichzeitig auf alle schtidlichen -Wirkungen zu priifen, 
einschliesslich chronische Toxizit~t,  karzinogene,  m u t a -  
gene und t e ra togene  Eigenschaf ten ,  sowie auf A n d e r u n g e n  
der hepa t i schen  mikrosomalen  Aktivit~it. 
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