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A NTIKNOCK COM POUNDS AND P U B L IC  H E A L T H

Q - l :  A re  sm o g  and a i r  p o l lu t io n  th e  s a m e  th in g ?

A - l :  No. You c a n  h ave  a i r  p o l lu t io n  w ith o u t sm o g , bu t you c a n ' t  have
sm og  w ithou t a i r  p o l lu t io n .

Q -2 :  Is the  p r e s e n c e  of le a d  in  th e  a tm o s p h e r e  a p hen o m en o n  of the
a u to m o b i le  a g e ?

A -2 :  D e f in i te ly  no t. W e 've  a lw ay s  h ad  le a d  in  the  ai r ,  o r ig in a t in g  f ro m
m a n y  s o u r c e s .  T h e  so i l ,  fo r  e x a m p le ,  h a s  le a d  in i t ra n g in g  up to 
15 o r  m o r e  p a r t s  p e r  m i l l io n .  T he c o m b u s t io n  of o the r  fu e ls ,  
inc lud ing  c o a l  and  ev en  wood, r e s u l t s  in th e  d is t r ib u t io n  of the  le a d  
th a t  e x is ts  in  th e s e  fu e ls  in to  the  a tm o s p h e r e .

Q -3 :  W hat is th e  c o n n ec t io n  b e tw ee n  an t ik n o c k  com p ou n d s  and q u e s t io n s
of pub l ic  h e a l th ?  ‘

A -3 :  A f te r  an  an t ik n o ck  com pound  h a s  done i ts  job of c o n t ro l l in g  c o m b u s t io n
in s id e  an  a u to m o b i le  en g in e , th e  w a s te  p ro d u c ts  of the  an t ik n o ck  
co m pound  a r e  d i s c h a r g e d  th ro u g h  the  a u to m o b i le  ta i lp ip e  and p r a c t i ­
c a l l y  a l l  fa l l  to  the  g ro u n d . A s m a l l  p o r t io n  of the s e  w a s te  p ro d u c ts  
e n te r s  the  a tm o s p h e r e .  C o n se q u e n t ly ,  the  q u e s t io n  is r a i s e d  f ro m  
t im e  to  t im e  as  to  w h e th e r  th is  le a d  in th e  a tm o s p he re  is  a h a z a r d  
to pub l ic  h e a l th .

Q -4 :  H ave the  pu b l ic  h e a l th  a s p e c ts  of an t ik n o ck  com p o u n d s  b e en  in v e s t ig a te d ?

A -4 :  T e t r a e th y l  le a d ,  th e  p r in c ip a l  an t ik n o c k  com pound  in u s e ,  h as  b e en
one of the  m o s t  c o m p re h e n s iv e ly  s tu d ied  of in d u s t r ia l  p r o d u c ts ,  f ro m  
the  s tan d p o in t  of p u b l ic  h e a l th ,  in  the  l a s t  35 y e ar s .  T h is  w o rk  h as  
in c lu d ed  two in v e s t ig a t io n s  s p o n s o re d  by the  U. S. P u b lic  H ea l th  
S e rv ic e  in  1925 and a g a in  in  1959. I t h as  a ls o  in c lu d ed  y e a r s - l o n g  
in v e s t ig a t io n s  by th e  K e t te r in g  L a b o r a to r y  in  th e  Me d ic a l  C o l leg e  of 
the  U n iv e rs i ty  of C in c in n a t i ,  u n d e r  the  f in a n c ia l  sp o n s o rs h ip  of the 
m a n u f a c tu r e r s  and d i s t r i b u to r s  of a n t ik n o c k  com p o u nd s  in th e  U n ited  
S ta te s .  I t  h as  a ls o  in c lu d ed  an e x te n s iv e  s tu d y  of le a d e d  g a so l in e ,  
f r o m  the  s tan d p o in t  of sm o g , co n d u c ted  by th e  M id w es t  R e s e a r c h  
I n s t i tu te  a few  y e a r s  ago. The r e s u l t s  of th e s e  and o th e r  in v e s t ig a t io n s  
have  b e e n  p u b l ish e d  in  sc ie n t i f i c  and  m e d ic a l  j o u rna ls .  (C on tinued  
on P a g e  2. )
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M o st r e c e n t l y  the  U. S. P u b l i c  H ea l th  S e rv ic e  and. the  Ca l i fo rn ia  
D e p a r tm e n t  of P u b l i c  H ea lth , c o o p e ra t in g  w i th  in d u st ry ,  
c o m p le te d  th e  " T h r e e - C i t y  S tudy"  fo r  the  p u rp o s e  of 
1) E s ta b l i s h in g  a  b a s e  l in e  of le a d  co n ten t  in  the  a tm o s p h e r e s  and  
in th e  b lood  an d  u r in e  of s e le c te d  p o p u la t io n  g ro u ps ;  2) A s c e r ta in  
d i f f e re n c e s  in le a d  le v e l  fo r  the  b lood  an d  u r in e  of g ro u p s  ex p o sed  
to  v a ry in g  a m o u n ts  of lead , and  3) O b ta in  d a ta  to  pe r m i t  a  re v ie w  of the 
e f fe c ts  of a tm o s p h e r i c  le a d  on th e  p o p u la t io n .

Q -5 :  W hat have  th e s e  in v e s t ig a t io n s  show n?

A -5 :  T h e s e  in v e s t ig a t io n s  have  r e p e a te d ly  show n the fo l low ing :

1. T he le a d  co m p o u n d s  d i s c h a r g e d  in  th e  e x h a u s t  of au to m o b i le  
e n g in es  h av e  n o t c r e a te d  a  pu b l ic  h e a l th  h a z a rd .

2. A n t ik n o ck  co m p o u n d s  do n o t c o n t r ib u te  to the  fo rm a t io n  of sm og .

3. The c o n c e n t ra t io n s  of le a d  ( f ro m  a l l  s o u r c e s ,  includ ing  a n t i ­
knock  co m p o u n d s)  g e n e r a l l y  found in  th e  a i r  of A m e ric a n  c i t ie s  
a r e  low.

4. T he a m o u n ts  of le a d  to  w h ich  the  g e n e r a l  p o p u la tio n  is  ex p o sed  
( f ro m  a l l  s o u r c e s ,  inc lud ing  foods and b e v e r a g e s )  ar e  w e l l  be low  
h a z a rd o u s  l im i t s .

5. In th e  p a s t  tw e n ty -o d d  y e a r s ,  t h e r e  h a s  b e e n  no d e m o n s t r a b le  c h an g e , 
on the  p a r t  of th e  a v e r a g e  A m e r ic a n ,  e i th e r  in  h is  in tak e  and ou tpu t 
of le a d ,  o r  in  th e  a m o u n ts  of le a d  r e ta in e d  in  h is  body.

Q -6 :  A re  any  c u r r e n t  in v e s t ig a t io n s  u n d e rw a y ?

.A »6* ,
* L e a d  is  bu t one of m a n y  a i r - b o r n e  in g re d ie n ts  now b e in g  m e a s u r e d  

on a con t inu ing  b a s i s  by  the  N a t io n a l  A ir  S am p l ing  N e tw o rk .

Q -7 :  Do an t ik n o ck  co m p o u n d s  p la y  any  s ig n i f ic a n t  r ole  in  a i r  p o l lu t io n ?

A -7 :  No. A f te r  w e l l  o v e r  t h r e e  d e c a d e s  of s u s ta in e d u se  in  g a so l in e ,
r e p e a te d  in v e s t ig a t io n s  h ave  fa i le d  to  d e m o n s t r a te  th a t  le a d  an t ik n o ck  
co m p o u n d s  c r e a t e  h a z a r d s  to  pub l ic  h e a l th  o r  c o n t r ib u te  s ig n i f ic a n t ly  
to  th e  g e n e r a l  p r o b le m  of a i r  po l lu t ion .

Q -8 :  Do an t ik n o ck  co m p o u n d s  p la y  any  ro le  in  the  for m a t io n  of s m o g ?

A -8 :  No. T he M id w es t  R e s e a r c h  In s t i tu te  s tu d y , w hose  f ind ings w e re
r e p o r te d  to th e  A i r  P o l lu t io n  C o n t ro l  A s s o c ia t io n  in L os A n g e les ,  
d e m o n s t r a te  th a t  t e t r a e th y l  le a d ,  the  p r in c ip a l  an tik n o ck  com pound  in 
u s e ,  d o es  no t c o n t r ib u te  in  any  m a n n e r  to  any  of the  m a n i fe s ta t io n s  
of sm og .
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A -9 :

Q -10 : 

A - 10:

Q -9 :

Q - l l :

A - l l :

Q - 12: 

A - 12:

Q -13 : 

A - 13:

T he  a n s w e r  is  s im p ly  th a t  c h a r g e s  a r e  m ad e  f r o m  t ime  to  t im e  
w ithou t any  s c ie n t i f ic  fou n d a t io n  o r  b a s i s  in  fa c t .

If an t ik n o ck  co m p o u n d s  a r e n ' t  to b la m e  fo r  smog,, why a r e  so m an y
f in g e rs  p o in ted  a t  th e m  so o f te n ?

A re  a n t ik n o ck  co m p o u n d s  th e  on ly  s o u r c e  of le a d  in  the  a tm o s p h e r e ?

No. A n t iknock  com p o u n d s  c o n t r ib u te  on ly  a p o r t io n  of the  to ta l  
am o u n t of le a d  p a r t i c l e s  found in th e  a tm o s p h e r e .  Oth e r  s o u rc e s  
in c lude  the  c o m b u s t io n  of w ood, c o a l  and  v e g e ta b le  m a t te r ;  le ad  in 
th e  so i l ;  i n d u s t r ia l  p r o c e s s e s  invo lv ing  th e  u se  of le a d ;  and  m a n -m a d e  
p ro d u c ts  co n ta in in g  le ad .

How m u c h  le a d  in the  a tm o s p h e r e  c o m e s  f r o m  auto  e x ha u s ts ?

A s s ta te d  b e fo re ,  an t ik n o ck  com p o u n d s  acco u n t fo r  on ly  a  p o r t io n  of 
the  to ta l  am o u n t of le a d  in th e  a tm o s p h e r e .  I t  w ould be e x t re m e ly  
d i f f icu l t  to e x p r e s s  th is  in e x a c t  p r o p o r t io n s  b e c au s e  of the  v a r ia b i l i t y  
of o th e r  f a c to r s .

Is the am o u n t of le a d  in  the  a tm o s p h e r e ,  f ro m  a l l  so u r c e s ,  of 
h a z a rd o u s  p r o p o r t i o n s ?

No. R e p e a te d  in v e s t ig a t io n s  have  show n th a t  the am ou n t of le a d  in 
the a tm o s p h e r e ,  f r o m  a l l  s o u r c e s ,  is  w e l l  be low  h a za rd o u s  l im i t s .
T he  r e c e n t l y  completed T h r e e - C i t y  Study h as  show n th a t  the a v e r a g e  
c o n c e n t ra t io n  of le a d  in  the  a tm o s p h e r e  in th e se  c it i e s  w as 3 m ic r o g r a m s
o r  l e s s  p e r  cub ic  m e te r .  T h e se  c o n c e n t ra t io n s  c o n t ra s t  w ith  the ............
c o n c e n t ra t io n  of 200 m ic r o g r a m s  p e r  cub ic  m e te r  w h ich  has  b een  
a c c e p te d  in  the  U n ited  S ta te s  a s  the  s a t i s f a c to r y  sp e c i f ic a t io n  of the  
sa fe  c o n c e n t ra t io n  of le a d  in  th e  a i r  of in d u s t r ia l e s ta b l i s h m e n ts .
(T h is  s p e c i f i c a t io n  is  no t d i r e c t l y  a p p l ic ab le  to the  g e n e r a l  a tm o s p h e re  
b e c a u s e  the o c c u p a t io n a l  e x p o su re  to  le a d  is  a p p ro xim a te ly  40 h o u rs  
p e r  w eek , w h e re a s  the  c o n c e n t ra t io n  of le a d  in  the  g e n e r a l  a tm o s p h e re  
co n t in u e s  24 h o u rs  p e r  day  o r  160 h o u rs  p e r  w eek . )

D oes  in c r e a s e d  u sa g e  of le a d e d  g a so l in e  m e a n  a p ro po r t io n a te  in c r e a s e  
in  l e a d - i n - a i r  c o n c e n t ra t io n s  in  m e t ro p o l i ta n  a r e a s?

No, indeed . An e x te n s iv e  s tu d y  of a tm o s p h e r i c  le a d  in C in c in n a t i  
show s p r e c i s e l y  th e  o p p o s i te .  T he C in c in n a t i  s tudy  show s th e r e  has
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Q - 14: 

A - 14:

Q - 15: 

Q - 15:

Q - 16: 

A -1 6 :

b e e n  a s ig n i f ic a n t  re d u c t io n  in  th e  le a d  co n ten t  t he r e  s in ce  the  la te  
1940 's. T h is  is  t r a c e a b le  in  p a r t  to  a  re d u c t io n  in a i r b o r n e  le ad  
c o n t r ib u te d  by  th e  c o m b u s t io n  of c o a l ,  and  in  p a r t  to  c h an g e s  in the  
c o m m e r c i a l  a c t i v i t i e s  and  t r a f f i c  p a t te r n s  in C in c in n a t i  d u r in g  th a t  
p e r io d .  T h is  r e d u c t io n  to o k  p la c e  d e s p i te  the  p r o g re s s i v e  in c r e a s e  
in  v e h ic u la r  t r a f f i c  and  in  th e  c o n su m p t io n  of g a sol in e .

If an t ik n o ck  com p o u n d s  w e r e  e l im in a te d ,  w ould  th a t  no t g re a t l y  re d u c e  
th e  a m o u n t  of le a d  in th e  a tm o s p h e r e ?

Any su c h  r e s t r i c t i o n s  w ou ld  n o t  e l im in a te  le a d  f r o m th e  a tm o s p h e re .
In  fa c t ,  a s  in d ic a te d  im m e d ia te ly  above  in  Q u e s t io n 13, t h e r e  m ig h t  
be l i t t l e  m e a s u r a b le  ch an g e  of the  l e a d - i n - a i r  co n ten t .

A re  the w a s te  p ro d u c ts  of an t ik n o ck  co m pounds the on ly  a i r - b o r n e  
c o n ta m in a n ts  ?

By no m e a n s .  E v e ry  a c t i v i ty  c o n n ec te d  w ith  ou r d a i ly  l i fe  c o n t r ib u te s  
one o r  m o r e  c o n ta m in a n ts  to  the g e n e r a l  a tm o s p h e re .

W hat is m e a n t  by  p a r t i c l e  s iz e  and is i t  s ig n i f ic a nt  in  le a d  a b s o r p t io n ?

P a r t i c l e  s iz e  is  an  im p o r ta n t  c o n s id e ra t io n  fo r  .two re a s o n s  - i t  
d e te r m in e s  the  a m o u n t  of le a d  w h ich  d o es  no t s e t t le ou t of the  a i r  
bu t w h ich  r e m a in s  su sp e n d e d  in  the  a tm o s p h e r e ,  and in  ad d i t io n , it  
d e te r m in e s  the  am o u n t of le a d  th a t  w i l l  e n te r  the lungs and  w i l l  be 
re ta in e d  th e r e .  L a rg e  p a r t i c l e s  of le a d  fa l l  to  the g ro u n d  ra p id ly  
and  a r e ,  t h e r e f o r e ,  no t an  a i r  p o l lu t io n  h a z a rd .  Of th o se  p a r t i c l e s  
th a t  a r e  in h a le d , if th e y  a r e  l a r g e r  th a n  5 m ic ro n s in  d ia m e te r ,  they  
w i l l  be  f i l t e r e d  ou t of the  a i r  in  the  u p p e r  r e s p i ra t o r y  t r a c t  and, 
t h e r e f o r e ,  n o t r e a c h  th e  lu n g s . T h o se  p a r t i c l e s  th at  a r e  s m a l l  
enough  to  b eh av e  l ik e  a gas (a few  m ic r o n s  in  d ia m ete r )  ten d  to be 
ex h a led  r a t h e r  th a n  to  be re ta in e d  w i th in  the  lung.

W hen an  an t ik n o ck  com pound  h a s  done th is  job in s id e an  a u to m o b i le  
en g in e , i ts  w a s te  p ro d u c ts  a r e  d is c h a r g e d  in the  e xh a u s t  g a s .  G e n e ra l ly  
sp ea k in g , up to  75% of the  le a d  e n te r in g  an a u to m o bi le  is  e x h a u s te d .  
H o w ev e r ,  l a r g e r  le a d  p a r t i c l e s  fa l l  to  the  g round . It is  on ly  the  s m a l l  
le a d  p a r t i c l e s  w h ich  r e m a in  su sp e n d e d  in  the  a tm o s ph e re .

So f a r  a s  th e  a v e r a g e  p e r s o n  is  c o n c e rn e d ,  th e  lcLrger le a d  p a r t i c l e s - 
a g a in  f r o m  a l l  s o u r c e s  - w ou ld  no t be in h a led  by a p e rs o n .
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Q - 17:

A - 17:

Q -18 :

A -1 8 :

Q -19 :

A -1 9 :

Q-20:

A -20 :

S u i tab le  p ro te c t io n  is p ro v id e d  by  re g u la t io n  fo r  al l  m e n  who hand le  
an t ik n o ck  com pound . A l l  o th e r s  a r e  d en ied  a c c e s s  to th e  m a te r i a l .  
None of t h e s e  p ro te c te d  m e n  h av e  e v e r  s u f fe re d  le a d p o ison ing .

Do a n t ik n o ck  co m p o u n d s  p r e s e n t  any  h a z a r d  to  h u m a n  b e in g s ?

How m u c h  le a d  is  in h a le d  and  a b s o r b e d  by the a v e r a ge  p e r s o n ?

T he q u a n t i t ie s  of le a d  ta k e n  in to  th e  body  f r o m  food and  d r in k  g re a t l y  
e x ce e d  the  a m o u n ts  ta k e n  in  w i th  th e  a i r  in  b re a th in g .  W hile  the
a v e r a g e  of a la r g e  n u m b e r  of o b s e r v a t io n s  on the  h um a n  in tak e  o f..........
le a d  in  food and  d r in k  a p p ro x im a te s  o n e - th i r d  of a  m i l l i g r a m  p e r  
d ay , th a t  ta k e n  in , in the  a i r ,  w i th in  th e  2 4 -h o u r  p e r io d  m a y  be as  
l i t t l e  as  o n e - tw e n t ie th  of th a t  a m o u n t  o r  as  m u ch , p e r h a p s ,  as  o n e -  
fo u r th  of i t ,  depend ing  upon  w h e re  and  how one sp end s  th e  h o u rs  of 
the  e n t i r e  day .

Of m o r e  s ig n i f ic a n c e  is  the  a m o u n t of le a d  a b s o rb e d in to the body.
T he  a b s o r p t io n  f r o m  the d ig e s t iv e  t r a c t  is  s low  and in c o m p le te ,  
so m ew h a t  l e s s  th a n  10% of th a t  sw a l lo w ed  u n d e r  o r d in a r y  co n d i t ions  
be ing  a b so rb e d .  On th e  o th e r  hand , th a t  a b s o rb e d  f ro m  the r e s p i r a t o r y  
t r a c t  m a y  be a s  m u c h  as  50%, o r  so m ew h a t  l e s s  th a n  35%, of th a t  
w h ich  is  in h a led .

E x h a u s t iv e  s tu d ie s  have  show n th a t  the  ou tpu t of lea d  d a i ly  f r o m  the 
body  of the  a v e r a g e  p e r s o n  is  so  n e a r l y  e q u iv a len t  to  the  to ta l  in take  
d a i ly ,  th a t  an y  a c c u m u la t io n  of le a d  w h ich  m a y  o c c ur  o v e r  a long 
p e r io d  of y e a r s ,  o r  a  l i f e t im e ,  is  too s m a l l  to be d e te c te d .

Is le a d  w h ich  e n te r s  the  body  th r u  in h a la t io n  m o r e  h a z a rd o u s  th an  
th a t  w h ich  e n te r s  by  in g e s t io n ?

T he m a t te r  of d a n g e r  f r o m  the  a b s o r p t io n  of le a d  w ith in  a p p ro p r ia te  
l im i t s  of d o sa g e  is  g r e a t e r ,  g e n e r a l l y ,  in  th e  c a s e of in h a led  le a d  
b e c a u s e  th e  a b s o rp t io n  is m o r e  r a p id  and m o r e  c o m p le te .  H o w ev e r ,  
w hen  the q u a n t i t ie s  invo lved  a r e  su f f ic ie n t ly  low  th e r e  is no r i s k  in 
e i th e r  c a s e .

W hat is the  a v e r a g e  le a d  le v e l  in  the b lood of p e o ple ?  W hat is 
c o n s id e re d  to be  th e  sa fe  l im i t ?

T h is  v a r i e s  s o m e w h a t  f r o m  p e r s o n  to  p e r s o n ,  bu t a v er a g e s  s l ig h t ly  
u n d e r  30 m i c r o g r a m s  p e r  h u n d re d  g r a m s  of w ho le  b lood .

T he  u p p e r  l im i t  of sa fe ty  is  abou t 70 m ic r o g r a m s .

KE 00182:9 - 5 -



A -2 1 :

Q -2 2 ;

A -2 2 :

Q -21 :

Q -23 :

A -2 3 :

Q -24 :

A -2 4 :

Q -2 5 :

A -2 5 :

W hat is  the  d i f f e re n c e  in  th e  s ig n i f ic a n c e  of le a d  in b lood  and 
le a d  in u r in e  ?

T he a n s w e r  to  th is  q u e s t io n  m ig h t  b e t te r  c o m e  f r o m  m e d ic a l  peop le .

W hat is  the u l t im a te  t e s t  of any  le a d  h a z a r d  to h u man  b e in g s ?

T he u l t im a te  c r i t e r i o n  of s a f e ty , in  r e la t i o n  to  h um an  e x p o su re  to 
le a d ,  is  the  f r e e d o m  of th e  in d iv id u a l  f r o m  a  r a te  of in take  and 
a b s o r p t io n  w h ich  w i l l  r e s u l t  in  the  p r o g r e s s i v e  a c cu m u la t io n  of lead  
in  h is  body o v e r  a  long p e r io d  of t im e .  A l l  a v a i la ble  e v id en ce  in d ic a te s  
th a t ,  u n d e r  th e  p r e s e n t  g e n e r a l  c o n d i t io n s  of e x p o su re ,  no su ch  
a c c u m u la t io n  o c c u r s .

T he a d d i t io n a l  e v id en ce  w h ich  is  be ing  sough t th ro ug h  fu tu re  
e x p e r im e n ta t io n  is  in ten d ed  to de f ine  the  th re s h o ld po in t in  the 
o v e r a l l  e x p o s u re  to  le a d  f r o m  a l l  s o u r c e s ,  w h ich  w il l  r e s u l t  in  a 
b a r e ly  d e m o n s t r a b le  a c c u m u la t io n  of le a d  in the body. By su ch  m e a n s ,  
th e  m a r g in  of sa fe ty  b e tw ee n  p r e s e n t  c o n d i t io n s  and p o te n t ia l ly  h a z a rd o u s
c o n d i t io n s  c a n  be e s ta b l i s h e d ,  and a s ta n d a rd  fo r  the fu tu re  m a d e............
a v a i la b le .  H o w ev e r, you m a y  w ish  to  dev e lo p  th is  f ur th e r  w i th  m e d ic a l  
p e o p le .

W hat do you  m e a n  w hen you u se  the t e r m  "p o te n t ia l  ha z a r d " ?

A p o te n t ia l  h a z a r d  is one w h ich  h as  the  c ap a b i l i ty  of p ro d u c in g  a 
d e le te r i o u s  e f fe c t  and is  one w h ich  p ro d u c e s  the  p os s ib i l i t y  of r i s k .  
T he h a z a r d  b e c o m e s  r e a d o n l y  w hen so m e  fa c to r  ch an g es  in so m e  
m a n n e r .

O u r  p u rp o s e  is  to avo id  any  r i s k  by in s u r in g  th a t  the  e x p o su re  is 
n e v e r  su f f ic ie n t ly  g r e a t ,  su c h  th a t  i t  w ould r e s u l t in the a c c u m u la t io n  
of le a d  in  the  body.

Do an t ik n o ck  com p o u n d s  c r e a t e  a pub l ic  h e a l th  p r o b le m ?

B a s e d  on o u r  s tu d ie s  and  th o se  of o th e rs ,  t h e r e  is  no ev id en ce  
th a t  an t ik n o ck s  c r e a te  a  pu b l ic  h e a l th  p ro b le m .  '

A r e  A m e r ic a n s  a b so rb in g  m o r e  le a d  in to  th e i r  s y s te ms  th an  th ey  
u s e d  to ?

No. A s tudy  show s th a t  th e  a v e r a g e  c i t i z e n ,  ev en  if r e s id in g  in a 
m e t ro p o l i ta n  a r e a  w i th  h eav y  h ighw ay  t r a f f i c ,  h as  show n no m e a s u r a b le  
i n c r e a s e  in th e  c o n c e n t ra t io n  of le a d  in h is  b lood  o r  in  the  d a i ly  ou tpu t 

of le ad  in h is  u r in e  d u r in g  the  p a s t  13 y e a r s .
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A -2 6 ;

Q -2 7 :

A -2 7 :

Q -28 :

A -2 8 :

Q -29 :

A -2 9 :

Q -26 :

Q -30 :

A -3 0 :

Is t h e r e  a n y  c o n n e c t io n  b e tw ee n  a n t ik n o ck  co m pounds and  lung 
c a n c e r ?

We h av e  no ev id en c e  th a t  an t ik n o ck  co m pounds a r e  in  any  way 
r e la te d  to  lung  c a n c e r .

A re  th e r e  o th e r  tox ic  m a t e r i a l s  in  an t ik n o ck  com p o un d s  b e s id e s  le a d ?

T h e re  a r e  o th e r  m a t e r i a l s  in  a  c o m p le te  an t ik n o c k  com pound , 
p r in c ip a l l y  c h lo r in e  and b ro m in e .  T h e s e ,  in g e n e r a l,  a r e  b u rn e d  
w ith  the  c o m b u s t io n  of the fue l  an d  o c c u r  in  the  e xh a u s t  g a s  in low 
c o n c e n t ra t io n s  and of h y g ie n ic a l ly  in s ig n i f ic a n t  p ro p o r t io n s .

Is th e r e  any  c o n n e c t io n  b e tw ee n  a n t ik n o ck  com pounds and the d e a th  
r a te  in the  g e n e r a l  p o p u la t io n ?

T he d e a th  r a t e  in  th e  United S ta te s  h as  d e c r e a s e d  ste a d i ly  d u r in g  the 
p e r io d  in  w h ich  th e  u se  of a n t ik n o ck  co m p o u n d s  h a s  b een  in c re a s in g .

H ave c o m m i tm e n ts  to  m e n ta l  in s t i tu t io n s  r i s e n  in p ro p o r t io n  to the 
u s e  of le a d  a n t ik n o c k  c o m p o u n d s?

D u r in g  the  p e r io d  in  w h ich  the u se  of an t ik n o ck  co mpounds in the 
U n ited  S ta te s  h a s  b e en  i n c r e a s in g ,  and  p a r t i c u la r l y in the l a s t  ten  
y e a r s ,  t h e r e  h a s  b e e n  an  i n c r e a s e  in  th e  p ro p o r t io n of m e n ta l  i l l n e s s  
in the  A m e r ic a n  popu la t ion .

A ny re la t io n s h ip  b e tw een  th e s e  two p h e n o m en a  m u s t  be r e g a r d e d  as  
p u re ly  c o in c id e n ta l .

The e s s e n t i a l  fa c t  is  th a t  an  i n c r e a s in g  a w a r e n e s s  of the  p r o b le m s  of 
m e n ta l  h e a l th  h a s  c o m e  ab o u t th ro u g h  im p o r ta n t  a d v an c e s  in  the 
re c o g n i t io n  of th e s e  d i s e a s e s  by  m e d ic a l  p r a c t i t i o ne r s .

Is t h e r e  any  c o n n ec t io n  b e tw ee n  an t ik n o ck  co m pounds and m e n ta l  h e a l th ?

In a cu te  s e v e r e  p o iso n in g  by a n t ik n o ck  co m p o u n d s , th e r e  is  a  ty p ic a l  
and  a c u te  f o r m  of m e n ta l  i l l n e s s  th a t  is  c o m p le te ly r e v e r s i b l e .  T h is  
ty p e  of p o iso n in g  o c c u r s  on ly  r a r e l y  and  th e n  on ly  a s  the  r e s u l t  of 
a c c id e n ta l ,  i n d u s t r ia l  co n d i t io n s .  T h e r e  is  no re lat io n s h ip  b e tw een  
an t ik n o ck  com p o u n d s  and  o th e r  f o r m s  of m e n ta l  i l l n es s .
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Q -31 : D oes sm og  c a u s e  lung c a n c e r ?  > ...... ,

A -3 1 : It is  no t know n w h e th e r  the  c h e m ic a l  c o n s t i tu e n ts  of g e n e r a l  a i r  
p o l lu t io n  c a n  p ro d u c e  lung  c a n c e r .  C a n c e r -p ro d u c in g c h e m ic a ls  have  
b e en  id en t i f ie d  in the  a i r ,  b u t  i t  is  n o t know n w h eth e r  th e y  c a n  p ro d u c e  , 
c a n c e r  in m a n  o r  w h e th e r  th e  c o n c e n t ra t io n s  th a t  a re  found a r e  
su f f ic ie n t  to p ro d u c e  a  c a n c e r  in m an .

Q -32 : I t  is  r e p o r te d  th a t  a u to m o b i le s  in  L o s  A n g e les d is c h a r g e  16 to n s  of 
le a d  d a i ly  in to  the  a tm o s p h e r e .  Is  th is  t r u e ?  W hat e f fe c t  d o es  it 
h ave  on th e  pub l ic  ?

A -3 2 : If i t  is t r u e ,  i t  w ould  ta k e  3. 5 m i l l i o n  c a r s  u s in g so m ew h a t  m o r e  th an  
6 m i l l io n  g a l lo n s  of g a so l in e  to do it. T h e o re t i c a ll y ,  th en , i t  is 
p o s s ib le  th a t  a u to m o b i le s  cou ld  d is c h a rg e  th a t  m u c h le a d -  a l though  
i t  m u s t  be r e m e m b e r e d  th a t  a good p a r t  of the  le a d  fa l ls  to  the g round . 
A c tu a l  m e a s u r e m e n ts  have  show n th a t  the  d is s ip a t io n of le ad  is  qu ite  
r a p id ,  b o th  b e c a u s e  of r a p id  se t t l in g  of the  p a r t i cl e s  and the  d i lu t io n  
in  the  a tm o s p h e re .

Q -33 : W hat a r e  the  a v e r a g e  c o n c e n t ra t io n s  of le a d  in  the  a tm o s p h e re  of 
A m e r ic a n  c i t i e s ?  W hat a r e  the  h ig h e s t  r e p o r te d  c o n ce n t ra t io n s ?  
How do th ey  c o m p a r e  w i th  in d u s t r ia l  sa fe ty  l im i t s ?

A -3 3 : As p re v io u s ly  no ted, the  c o n c e n t ra t io n  of le a d  in the a tm o s p h e re  
of A m e r ic a n  c i t ie s ,  a s  in d ic a te d  by the  T h r e e - C i t y  Study, 
a v e r a g e s  3 m ic r o g r a m s  p e r  cub ic  m e te r  o r  l e s s .  One is o la te d  
sam p le  show ed a  c o n c e n t ra t io n  a s  h igh  as  71 m ic r o g ra m s  p e r  
cub ic  m e t e r  fo r  a b r i e f  p e r io d  of t im e  on a h e av i ly t r a v e l le d  
h ighw ay, b u t even  h e re ,  the c o n c e n t ra t io n s  a v e r a g e  only 25 
m ic r o g r a m s  p e r  cub ic  m e t e r .  T h e se  a tm o s p h e r i c  le a d  co n ­
c e n t r a t io n s  c o m p a re  w ith  a sa fe ty  s ta n d a rd  of 200 m ic r o g r a m s  
of le a d  p e r  cub ic  m e t e r  w h ich  h a s  b e en  a c c e p te d  fo r  i n d u s t r ia l  
o c cu p a t io n s .

Q -3 4 :  Why shou ld  the  pub l ic  h e a l th  l im i t s  fo r  le a d  in th e  a tm o s p h e re  be lo w e r

A -3 4 :

th a n  th o se  fo r  i n d u s t r ia l  o c c u p a t io n s ?

C h ie f ly  b e c a u s e  o ccu p a t io n a l  e x p o su re  is  g e n e r a l l y  l im i te d  to  40 h o u rs  
a w eek , w h e re a s  c o m m u n i ty  e x p o s u r e  u n d e r  v a r ia b le  co n d i t io n s  is 
con t in u o u s .
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Q -3 5 : A re  th e  m o r e  v o la t i le  a n t ik n o ck  co m p o u n d s , su ch  as  te t r a m e th y l  le a d ,  
m o r e  h a z a rd o u s  to  pu b l ic  h e a l th  th a n  te t r a e th y l  le ad ?

A -3 5 : No. U n d e r  th e  co n d i t io n s  of u s e  th e r e  is  no evid en c e  of any pub l ic  
h e a l th  h a z a r d  in  e i th e r  c a s e .  ■̂ -~

Q -3 6 : D id n 't  a  Y a le  p r o f e s s o r  once  p r e d i c t  th a t  p e d e s t r i an s  would "d ro p
l ik e  f l i e s "  on F i f th  A venue in  New Y o rk  C i ty  i f  v e hic le s  u s e d  .............
le a d e d  g a s o l in e ?

A -3 6 : P r i o r  to  th e  u s e  of le a d e d  an t ik n o ck  co m pounds bn a la r g e  s c a le ,  
d i r e  c o n se q u e n c e s  w e re  p r e d ic te d  by a  n u m b e r  of p e op le ,  inc lud ing  
so m e  u n i v e r s i t y  p r o f e s s o r s  in  the U n ited  S ta te s  and a b ro a d .  T h e se  
p re d ic t io n s  w e r e  m a d e  w ithou t know ledge  of the  m a n ne r  and ex ten t  of 
the  u se  of th e s e  com p o u n d s  and  of th e  m an y  v a r ia b les  th a t  w ould 
e x e r t  t h e i r  in f lu en ce .

In v e s t ig a t io n s  have  show n th a t  the  a c tu a l  co n d i t io ns  of u se  have 
b o rn e  v e r y  l i t t l e  r e s e m b la n c e  to th o se  th a t  w e re  p os tu la te d  p r i o r  
to e x p e r ie n c e .

Q -37 : A re  e n c lo s e d  v e h ic u la r  tu n n e ls  and o th e r  h e av i ly  t ra v e l l e d  h ighw ays 
the  s o u rc e  of g r e a t e r  c o n c e n t ra t io n s  of le a d  th an  oth e r  a r e a s ?

A -3 7 : The c o n c e n t ra t io n  of le a d  a long  h e av i ly  t r a v e l le d  highw ays is h ig h e r  
th a n  th a t  in  o th e r  a r e a s ,  bu t the  r a p id  m o v e m e n t  of the  a tm o s p h e re  
ra p id ly  d i s s ip a te s  the  le a d  so th a t  h ighw ay  le v e ls  a r e  no t su s ta in e d .
In v e h ic u la r  tu n n e ls  w h e re  r e la t i v e ly  h igh  le v e ls  have  b een  m e a s u r e d  
w hen  c o m p a re d  to the  g e n e r a l  a tm o s p h e re  (a v e ra g e  44. 5 m ic r o g r a m s  
p e r  cub ic  m e te r  in the  o u t le t  a i r  of the  S u m n e r  tunne l) ,  the  tu n n e l  
e m p lo y e e s  show ed no ey id en ce  of e x p o su re .

P r e p a r e d  J a n u a ry ,  1965 
R e v ise d  D e c e m b e r ,  1965
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