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D ea r  W es:
a l

I h a sten  to rep ly  to your  n o te o f M arch  6 and to m ake so m e ad d it ion /com m en ts 
on the f ig u res  w hich I gave you h a s t i ly  when w e la s t ta lk ed  to g e th e r .

F irs t;  i t  is  im p ortan t to d if fe ren t ia te  b e tw een  d emo n stra b le  fa c ts  and p la u s i­
b le  op in ions d e r iv ed  f r o m  in te rp re ta t io n s o f fa c ts  o f v a r io u s k in d s. W hen 
one c o n s id e rs  the ex ten t to  w h ich  the la t te r  en te r  in to c e r ta in  of the f ig u re s 
w hich  I gave you , th e re  is  co n s id e ra b le  doubt a s  to w hether  su ch  a  ta b le  as 
you su g g e st  shou ld  be p u b lished  w ithout the exp lan ation s req u ired  to put 
every th in g  in its  p rop er  l ig h t . P eop le  take th e se  th ings so  l i t e r a l ly  and u se 
them  out o f th e ir  p rop er  co n tex t, that I a m -w a ry  in  m y  s ta tem en ts  o f  th is  typ e. 
I sh a ll  m ak e the d if fe ren t ia t io n  o f the typ e in d icated  above, and then you can 
c o n s id e r  fu r th er  what you m ay  th ink of the f ig u r e s .

The data a re  adequate to  su b stan tia te  the f ig u r e s  I gave you on the in take of 
lead  by the adult A m er ica n  in  h is  food and d r in k . The ex ten t o f the a lim en ta ry 
ab so rp tion  of lea d  a t th is  le v e l  o f  d a ily  in take is a  b it hard  to d e te r m in e . Our 
in fo rm a tio n  on th is  poin t is  b a sed  upon what happens to la r g e r  d o se s  -  i ,  e . 
h igh er  con cen tra t ion s in  the a lim en ta ry  t r a c t , w h ich  show  that the ex ten t of 
th e  ab so rp tio n  o f a so lu b le  (or r e la t iv e ly  so lu b le ) com pound o f lea d  v a r ies 
d ir e c t ly  w ith  the con cen tra tion , being r a r e ly  m ore  than 10 to 12 p er  cen t. I 
p ick ed  the f ig u re  o f 10 p e r  cen t ou t o f the a i r  a s  be ing  the m ax im u m , in  a l l 
p ro b a b ility . •

The data on th e a tm o sp h ere  a re  su b jec t to  so m e  ju gglin g , dependen t upon the 
se a s o n , th e lo c a l i t y , the a tm o sp h er ic  con d it ion s ( in v e r s io n , e t c . ) ,  but in m y 
judgm ent th e a v e ra g e  con cen tra t ion  o f  lea d  in  the atm o sp h ere  b rea th ed  by  an 
ind iv idua l during an  a v e ra g e  2 4 -h o u r  p er iod  w ould ra r e ly , i f  e v e r , e x ceed  5 
m ic r o g ra m s p e r  cub ic  m e te r .  A ssu m in g  that the ind ividu a l b rea th er  in  20 
cub ic m e te r s  o f a ir  p e r  day  (p robab ly  h igh ), 0 .1 0  mg . p a s s e s  th rough the 
r e sp ir a to r y  appara tus p e r  d ay . The re ten tio n  o f th is  r e sp ir e d  lea d  in the 
lung (dependent upon p a r t ic le  s iz e  and con cen tra tion ) m ay  co n ce iv a b ly  be 
a s l i t t le  a s  10 p e r  c en t , o r  a s  m uch  as 50 p e r  cen t a cco rd in g  to ou r  p resen t
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in com p le te  data . Of that re ta in ed , the g r ea te r  p o r tion  of it  is  a b so rb ed , un ies* 
the fa i r ly  recen t o b serv a t io n s o f Ted H atch n e c e ss ita te  a r e v is io n  o f our id eas 
con cern in g  the c lea r in g  o f so lid  p a r t ic le s  fr o m  the lun g . If he is  r ig h t, the Ns
p roportion  absorb ed  m ay  be a p p rec iab ly  l e s s  than m y e s t im a te . In any c a se , 
w e can  on ly  g u e ss  at th is  a t p r e se n t  b eca u se  of ou r inadequate in fo rm ation  as 
to  the d is tr ib u tion  o f p a r t ic le  s iz e  and the so lu b il i ty  o f the com pounds borne 
in to  the lung. In te rm s  o f what happens in  the m e tab o lism  o f th e su b jec ts 
stud ied in  our la b o ra to ry , I have es t im a ted  that the quantity ab so rb ed  from  
th e lung per  day m ay  be c lo s e r  to  0 .0 1  m il l ig r a m s  per  day than to  any o ther 
f ig u re  I can a r r iv e  a t.

The " leve l of p o ss ib le  con cern , " a s  you  have se t  it  down is  in c o r r e c t . What 
I sa id  w as that i f  the lead  in  the food  and b e v e ra ge s  w ere  doub led, we would 
find  o u r se lv e s  in a situ a tion  in  w hich fo r  a p er iod c f  y ea rs  {how long one d oes 
not know; it  m igh t be fo r  the b a lan ce o f a l i fe t im e) th ere  would be so m e 
accu m u la tion  o f lead  in th e body. T h is would be s l ig h t . A  c ru c ia l ex p er im en t 
show ed that when w e added 1 m g . p er  day  (ev e ry  day) to that in  the food  and 
dr ink  o'f a  norm a l su b jec t, he accu m u la ted  about 120 m g. in som eth in g  o v e r 
4 y e a r3 . T h is m igh t b ecom e dangaroxis in the c o u r se  of t im e . In any c a se , 
a co n se rv a t iv e  v iew  would be ju s t i f ie d  to  the e f fe ct  that the in g es t io n  of 1 m g. 
p er  day, o r  even  som ew h at l e s s  {I se t  down 0 .6  m g . as a th resh o ld  va lu e) m ay 
w e ll be regard ed  a s  e x c e s s iv e .  (At th is le v e l  of intake by a n o rm a l p e rso n s 
th e  a lim en ta ry  ab so rp tion  ap p rox im a tes 10 p er  cen t, vary ing  w ith  the t im e  
req u ired  fo r  the t r a c t  to em pty  i t s e l f .  Thus d ia r rh oea  d im in ish es  ab sorp tion , 
and con stip a tion  in c r e a se s  i t . )

Now i f  the ab sorp tion  o f 10 per  cen t o f 1 .3  m g . {0. 3 5- 1 .00 a d m in is te red  per 
day) per  day g ives r is e  to a  s ig n if ica n t ra te  of lead  accu m u la tion  in the body 
(120 m g . in 4 p lus y e a r s ) , the q u estion  is  r a ise d , of c o u r se , how much b rea tned 
in to the lung, is capab le o f g iv in g  r is e  to an eq u iva len t ra te  o f accu m u la t ion .
This quantity  w il l  v a ry , p resu m a b ly , 'w ith  the com pound of lea d  inha led , the 
s iz e  {and shape) o f the p a r t ic le , and tee  co n cen trat io n . H ere w e have too m any 
im p on d erab les a t p r e se n t , so  fa r  a s  the nature o f the con tam ination  o f the a ir 
with lea d , to  ju s t i fy  m o re  than a p la u sib le  g u e s s . I would h e s ita te , th e r e fo re , 
to be as con c re te  in m y e s t im a te , fo r  the r ec o r d , as  I have been fo r  the sake 
of a d isc u ss io n , w hich at th is  poin t re la ted  i t s e l f m o re  to a continu ing 
ex p er im en ta l p rogram  ahead o f u s , than to that behind u s . I su sp e c t  that the 
d ep o sit io n  o f p o ten t ia lly  a b so rb ab le  lea d  in the lung in the quantity  o f 0 .01 m g . 
p er  day w i l l  be eq u iva len t, on th e a v e r a g e , to  the in g est io n  o f  a p p ro x im a te ly 
0 . 1 0 p e r  d ay . H ow ever , th is  m a k es in su f f ic ien t a llow an ce fo r  v a r ia t io n  in  the 
so lu b i l i ty  o f lead  in the a l im en ta ry  t r a c t  and fo r  v a r ia t io n s in the b eh av io r  of 
the a lim en ta ry  t r a c t in  hea lth  and d is e a s e . T h e re fore , l a m  loath  to m ake 
such  an unqualified  sta tem en t fo r  the r eco rd . M o reov er , the re la t io n sh ip 
betw een  the con cen tra t ion  o f lead  in th e a ir  and the re ten tion  o f lead  in the 
lung is  a b it  too i l l -d e f in e d , a t p r e se n t , to ju s t ify  any f la t  s ta tem en t or 
ca lcu la t ion  from  the one to the o th e r . S ince th is  is  a hot su b jec t a t the
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m om en t, and e sp e c ia l ly  so  fro m  th e a sp e c t  o f the quotation  o r  m isq u o ta tion 
o f s ta tem en ts out o f con tex t, I th ink it  u n w ise  to au th o r ize  you r  pu b lica tion  
of tlie tab le  u n le ss  you do so  gu ard ed ly .

I would not w ish  to r e la te  the lead  in  the a ir  to ga so lin e  consum p tion , e ith e r , 
s in c e  it is  not p o ss ib le , a t th is  t im e , to d e te rm ine  the con tr ibu tion  m ade to 
th e lea d  in the a ir  by the ex h a u st o f a u to m o b iles . We can find q u a lita tive 
ev id en ce  that so m e con tr ibu tion  is  m ade in th is  m ann er , but no ac tu a l data 
a r e  a v a ila b le  to enab le us to e s t im a te  the quantity o r  th e p rop or tion  in any  
in s ta n c e . The so u r c e s  a re  m u lt ip le  and a re  su b jec t to co n s id e ra b le  va r ia t ion 
g eo g ra p h ica lly  and on a t im e  b a s e . It is  not w is e , th e r e fo r e , to u s e  our 
e s t im a te s  fo r  the p u rp oses o f d ocum en ta tion  a t th is t im e .

I have ju s t  ta lked  to Cholak abou t your  p ro p o sa l to h im  and I am su re  he w il l  
know how to d ea l w ith  i t  and w ith  m a tte rs  that m ay com e out of. i t  la te r .

C o rd ia lly  y o u r s , (

R ober t A . K ehoe, M . D .
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