
June 18, 1958

D r . T. G eorge B idder 
U n iversity  H osp ita l of C leveland 
2065 A da lb er t Road 
C levelan d , Ohio

D ear  D octo r  B idder:

I cannot c a l l  to m ind a l l  o f the data ob ta ined in  an im a l ex p er im en ts , but, 
o ff-h an d , I do not rem em b er  any that 'would a n sw er  your p u rp o ses. I 
think I can a ssu r e  you that you  w ill not be ab le  to find any sa t is fa c to r y 
evidences o f a p rec ise , co r re la t io n  b etw een  the concen tra tion  o f lead  in  the 
blood o f  m en and that in  th e ir  b ra in , ex cep t under ce r ta in  v e ry  lim ited  
con d it ion s. This does not m ean  that th e re  is  no such  a re la t ion sh ip  but 
that i s  is  an inconstan t one, dependent upon the t im e  fa c to r . It i s  a lso 
n e c e s s a r y  ip  speak ing o f such  a re la t ion sh ip  to confine on e ’s rem ark s to 
in o rgan ic  com pounds o f lea d . When te tra e th y l lead  is  ab sorb ed , fo r 
exam p le,, the lead  conten t o f the b ra in  m ay b ecom e v e ry  h igh w ithout any 
ap p rec iab le  o r  m ea su ra b le  e lev a t io n  o f the b lood lead .

If there- w ere  su ff ic ien t data: in  a strfficient; v a id e ty  o f sdtuatioms,. som e such 
re la t ion sh ip  would he found. In o rd er  to exp la in  m y m ean ing, I m u st d escr ib e 
the m eta b o lism  o f lead  in the an im al o r  hum an body, a s  i t  has b een  p ieced 
to g e th er  in to a fa ir ly  com p reh en siv e  pattern  through ob serva t ion s m ade at 
d if fe ren t t im es  and under a  v a r ie ty  of exp er im en ta l and c l in ica l cond it ion s. 
Under o rd inary  c ir cu m sta n ces  lead  i s  absorbed  in  n orm a l quan tit ies d a ily . . 
Under th ese  cond itions th ere  is  a p a ttern  o f d istr ibu tion  o f lead  in  the body 
w hereby a r e la t iv e ly  h igh con cen tra tion  is  found in the sk e le ton  and m uch 
low er  con cen tra tion s a re  found in  the so ft t is s u e s , includ ing the b ra in . The 
blood is  r e la t iv e ly  h igh  in  lea d , as com pared  w ith ce r ta in  o th er  m e ta ll ic 
e lem en ts  that p a ss  in to and through the body reg u lar ly , b eca u se  it  com b ines 
with som eth in g  (probably a  com p lex  o rgan ic  phosphate) in the e ry th ro cy tes , 
the m ean  n orm a l concen tra tion  being about 0 . 026 m g. p e r  100 g ram s o f f r esh 
w hole b lood . The m ean  n o rm a l con cen tra tion  in  hum an l iv e r , k idney, sp leen , 
m u sc le  and b ra in  a r e  0. 13, 0 . 02?, 0. 030, 0 . 010 and 0. 013 m g. per  100  gram s 
of f r e sh  t is s u e , r esp e c t iv e ly .

W h en ev er th ere  is  a  s ign if ican t and m ain ta ined  in c r e a se  in  the absorp tion  of 
lead  -  a s , fo r  exam p le , under cond itions o f occupationa l ex p o su re , o r  m ore 
p a r t icu la r ly  when the ind iv idua l o r  group in g e s ts  lead  reg u la r ly  at a  h igh er 
than n orm a l le v e l ,  th ere  is  a  p r o g r e ss iv e  in c r e a se  in  the lead conten t of the 
t is s u e s  of the body g en e ra lly . The g r e a te s t  in c r e a se  in  concen tra tion  is  in 
the sk e le to n , but the so ft t is s u e s ,  includ ing the blood , sh a re  in  the in c r e a se .
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T here la so m e qu estion  about the beh av io r  o f  th e b ra in  in  th is  rega rd , and 
it  is  b e liev ed  by m any p eop le , w ithout su itab le  ev id en ce , that th ere  is  a 
b a r r ie r  which p reven ts ab sorp tion  into the b ra in  u nless  the concen tra tion 
in  the blood ex ceed s a cer ta in  undeterm ined  le v e l .  T h is v iew  m ay be doubted 
b eca u se  of the fac t that the b ra in  con ta ins lead  n orm a lly . It would appear  
that th e re  i s  so m e equ ilib r ium  b etw een  b ra in  (and other  o rgans) and the 
c ircu la t in g  m ed ium , w hereby under any s e t  of cond itions th ere  i s  a pattern 
of d istr ib u tion . Thus in  fata.1 lead  in tox ica tion  in ch ild ren  (which has prov ided 
m o st of the va lid  data on hum an b e in g s) we find re la t ion sh ip s of which the 
fo llow ing a re  t y p ic a l : .

D istr ib u tion  o f lead  in  f r e sh  t is s u e s  in  m g . per  100 g ram s (Children)

D iver K idney B ra in F ia t  Bone
Q. 35 1 3 .0

3 .2 7  . 0 .6 1 0 .2 9 10 .65
4 . 00 0. 88 0 .5 8 26. 80
3 .9 1 _ 0. 24 1 7 .0 0
4 .4 0 2 .5 9 0 .4 2 17 .90
2 .9 6  ' 1 .7 4 0 .5 0 -

T h ese  c a se s  have th e advan tage, from  th e  a sp ec t  o f lead  m e ta b o lism , that the 
duration  o f  expo su re  , to lead, has b een  r e la t iv e ly  b r ie f and fa ir ly  con tinuous, 
a s com pared  w ith adu lt c a se s  in  which the exp osu re  is  l ik e ly  to have been  both 
pro longed  and in te rm it ten t. The t im e  fa c to r  can  d istu rb  the re la t ion sh ip s 
g rea t ly  fo r  a nu m ber ,o f r e a so n s . -

It is  d if f icu lt  to  be su re  o f the con cen tra tion s o f lead  in  the b lood a t the t im e  of 
death . I know i t  is  g rea t ly  e lev a ted  in  a l l  o f th ese  in s ta n ce s , but ac tu a l data 
w ere not a lw ays ava ilab le  in  our ea r ly  c a se  m a te r ial, and the la te r  find ings 
a r e  com p lica ted  sqm ew hat by  the th erap eu tic  m e a su r es  that have been  taken.
I f e e l  reason ab ly  su re  that I have sa t is fa c to r y  data in  the f i l e s ,  but I have not 
had t im e  la te ly  to put them  toge th er  and study them* In th e  gtroup o f c a se s 
ab ove, w ithout tak ing t im e  to go back to the r e c o r ds , the con cen tra tion s in  the 
blood p robab ly  ranged from  0 .1 6  o r  0 . 20 m g . p er  100 g ram s to va lu es as high 
a s  0. 40 o r  perhaps even  0 .6 0  m g. p er  100 g ra m s. T his is  su ff ic ien t to show 
the trend o f  ev en ts , and I doubt v e ry  m uch if  anything b e tte r  than th is  g ro ss 
re la t ion sh ip  can  be es ta b lish ed .

D ata on adu lt t is s u e s , g en e ra lly  speak ing , in  re la tion  to in o rgan ic  lea d , a re 
not a v a ila b le  and a a e  not l ik e ly  to b e , fo r  the reaso n  that fa ta l lead  po ison ing 
is  a  ra re  o c cu r r e n c e  in  th e adu lt, and fo r  the add itiona l r ea so n  th a t,n ecro p sy 
m a te r ia l from  p erso n s who have w orked at a lead  trad e un til death (from  a 
v a r ie ty  of c a u ses ) has over taken  th em , is  hard  to obta in . I have been  on the 
lo ck -o u t fo r  such  m a te r ia l fo r  y e a rs  w ith but l i t t l e  su c c e s s  (for the rea so n  I 
gave b e fo re , m y  c a se  m a te r ia l re la ted  to  te tra e th y l lead  is  not ap p licab le  to 
the p rob lem  o f in o rgan ic  lead ). 0013909



D T. G eorge B idder -  {3) - June 18, 1958

I t r u s t  that th e  in fo rm ation  w hich I have g iven  you w ill be o f so m e in te r e s t 
to you.

C o rd ia lly  your s ,

R obert A . K ehoa, M .B .

RAK ef

P . S. I take sa t is fa c t io n  in  your rem ark s about the a r t ic le  on L ead in  T ice 's 
sy s te m  of m ed ic in e  d esp ite  the fa c t that m y contr ibu tion  to i t  w as (so fa r  as 
the w r it in g  is  concerned) v e ry  sm a ll . I induced J im H ughes to p repare the 
a r t ic le  and I m ade on ly  a few  su g g est io n s . It has my app rova l, of c o u rse , but 
the work was h is .

R.A.K.
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