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ST A T E M E N T  REGARDING TH E SC H R O ED ER  AND T IP T O N  P A P E R

"T H E  HUMAN BODY BU RD EN  O F L E A D "

T h is  p a p e r  s e ts  ou t to  e v a lu a te  th e  m ag n itu d e  of the  body b u rd e n  of le ad  in  . 
m e n  a ro u n d  the  w o r ld , th e  b a la n c e  o r  s te a d y  s ta te  of le a d  in  th e  body, th e  
a c c u m u la t io n  of le a d  w ith  ag e , the  e f fe c t of body  bu rd e n  of le a d  on h e a lth , 
an d  f in a l ly  on ev id en c e s  of s u b c l in ic a l  to x ic i ty  f ro m  lead .

T h e se  a u th o rs  u se  th e i r  d a ta  to  c a lc u la te  the  body  b u rd e n  of the  " s ta n d a rd  
m a n "  and the  re s u l ts  a re  c o n s is te n t  w ith  w h a t h as been  re p o r te d  in  the  p a s t  
(the H a rb e n  L e c tu re s  of K ehoe), and so  th e i r  f ind ings a re  n o t u n ex p ec ted .

In th e i r  c o m p a r iso n  of th e  body  b u rd e n  in  U. S. su bje c ts  w ith  th o se  of o th e r  
c o u n tr ie s , th e y  s ta te  th a t th e  body b u rd e n  in  th e  Un ited  S ta te s  is s ig n i f ic a n t ly  
h ig h e r  th a n  in  S w itz e r la n d , A f r ic a , th e  M idd le E a s t, and th e  F a r  E a s t .  It is  
d i f f ic u l t  to  r e la te  th e i r  f in d in g s to  th e  b lood  le ad  c o n c e n tra t io n s  a ro u n d  the  
w o r ld  as  re p o r te d  by G o ld w a te r and H oover w h ich  show  th a t th e  U. S. le v e ls  
w e re  lo w e r th a n  th o se  of F in lan d , U n ited  K ingdom , New G u inea, Y u g o slav ia , 
Jap an , C ze c h o s lo v a k ia , and  C h ile , th e  sa m e  as in  E gypt, bu t h ig h e r  th a n  in  
A rg e n tin a , H o lland , P o lan d , Sw eden, and  P e ru . In o th e r  w o rd s , the 
G o ld w a te r d a ta  say s  th a t  th e  U n ited  S ta te s  is  abou t in  th e  m id d le  of th is  w o r ld ­
w ide su rv e y . T hough th e r e  is  p ro b a b ly  n o t a p e r fe c t c o r re la t io n  b e tw een  th e  
b lood  and th e  to ta l  body  b u rd e n , th e  b lood  c o n c e n tra t io n  c e r ta in ly  does r e f le c t  
th e  body  b u rd e n  and th e re  is  a  p o s it iv e  c o r r e la t io n b e tw een  th e  tw o.

.F u r th e r  re g a rd in g  the  G o ld w a te r d a ta , th e  b lood  c on c e n tra t io n s  w ou ld  s u g g e s t 
th a t- th e  F a r  E a s t  w as h igh , th a t  is ,  Ja p a n  and  New G u inea w e re  re la t iv e ly  
h igh ; thic§£-data w ould  be c o n s is te n t  w ith  th e  f in din g s of S c h ro e d e r  and T ip ton . 
N e v e r th e le s s , w hen  w e c o n s id e r  th a t  th e  c o n c e n tra t io n  of le a d  in  th e  b lood  in  
C ze c h o s lo v a k ia  w as 19, in  F in la n d  25, in  Sw eden  10, and  in  Y u g o slav ia  20, i t  
is  a p p a re n t  th a t  c au tio n  is  re q u i re d  in  th e  in te rp re ta t io n  of d a ta  f r o m  an  
a p p a re n t ly  s im i la r  g e o g ra p h ic  a r e a s  as w e l l  a s  w ith qu ite  s im i la r  c u l tu re s .  A n 
e x p lan a tio n  fo r  th e se  r e la t iv e ly  la r g e  d i f f e re n c e s  is  n o t a v a i la b le  b u t u n d o u b ted ­
ly  is  n o t due to  le a d  in  a i r .

W h e th e r le a d  a c c u m u la te s  w ith  age h a s  b e e n  a  s u b je ct  of in te r e s t  fo r  m an y  
y e a r s .  A  re v ie w  of th e  g ra p h s  o f S c h ro e d e r  and T ip to n  cou ld  e a s i ly  le a d  to  th e
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c o n c lu s io n  th a t le ad  does n o t a c c u m u la te  a f te r  30 to  40 y e a r s  o f age o r  
p o s s ib ly  ev en  a f te r  20 to  30 y e a r s  o f age, in  th e  liv e r ,  sp lee n , k idney , h e a r t ,  
lung , and ev en  in  bone.

W hen we c o n s id e r  th a t 90% of le a d  is found in  th e  bone, th is  is  the  o rg a n  th a t  
m u s t  be g iv en  the  g r e a te s t  a tte n t io n  w hen  a tte m p ting  to  d e te rm in e  th e  
a c c u m u la t io n  w ith  age, and  thb bone c o n c e n tra t io n  did  p la te au .

T he e n o rm o u s  v a r ia t io n  found by  the  a u th o rs  in  the  le a d  co n ten t of t is s u e  m a k es
i t  d if f ic u l t  to  d ra w  c o n c lu s io n s  
■ data a v a i la b le  to  d is c u s s  th e  p ro s  and cons of th is p ro b le m ; th j& ldata, th e r e f o r e .

f i rm e d  -tìa p re v io u s  r e p o r ts  on

re g a rd in g  a c c u m u la t io n  and th e re  ¡ ¡ ¡ $ . irot-m u c b -^ p ^

th e  f i r s t  r e a l  su ch  a cc u m u la tio n . I can  r e f e r  
n tra t io n s  and to  an  a r t i c le  f ro m  th e  WHO C h ro n ic le ,

have u se fu ln e ss  in  thatfjiij 
a g a in  to  a s tu d y  on b lood  conce 
p u b lish ed  in  1967 by  G o ld w a te r, w h ich  s ta te d  the  follow ing , "T h e se  s tu d ie s  co n -

bhe u b iq u ity  of le a d . " W hen th e  r e s u l ts  w e re
c o m p a re d  w ith  th o se  of s im i la r  s tu d ie s  in  in d iv id u al c o u n tr ie s  m ad e  d u r in g  th e  
p a s t  th re e  d e c a d e s , th e re  is  a  re m a rk a b le  a g re e m e n t in  the  ra n g e  and m e a n s  o f 
c o n c e n tra t io n  of le a d  in  b o th  u r in e  and b lood  (w ithou t s ig n i f ic a n t ch an g es o v e r  
th is  t im e ).

The a u th o rs  m ake m u ch  of the 
c h a m b e r  s tu d y  has found th a t s

a b so rp t io n  of le a d  f r o m  the  lu n g s . K ehoe in  h is  
o m e th in g  le s s  th a n  50% of le a d  in h a le d  is  r e ta in e d  

in  th e  body. P a r t  o f th e  le ad  th a t  is  re ta in e d  is  de p o s ite d  in  th e  u p p e r  r e s p i r a t o r y  
p a s s a g e s  and p a r t  in  th e  d eep  lbng . If we u se  the  Sc h ro e d e r  f ig u re , th e n  1 x  20 
cu b ic  m e te rs  = 20 m ic ro g ra m s  in s p ire d , and  so  10 m ic ro g ra m s  is  re ta in e d  in  
th e  body. T he fa te  of th is  10 m ic ro g ra m s  is n o t u n de rs to o d  a t  th e  p r e s e n t  t im e ;  . 
p a r t  of i t  is  undo u b ted ly  a b so rb e d  f r o m  th e  lung  and p a r t  of i t  a lso  ends up  in  th e  
g a s t r o e n te s t in a l  t r a c t .  It h as  b e en  e s t im a te d  of tha t  d e p o s ite d  in  the  d e ep  lung , 
o n e -h a l f  is  e l im in a te d  and sw a llo w ed  in  th e  f i r s t  tw e n ty - fo u r  h o u rs ;  a p p ro x im a te ly  
5 m ic ro g ra m s  m ay  be a b so rb e d  f r o m  th e  lung b u t th e  pre s e n t  s ta te  of know ledge

:annot d e te rm in e  th e  fa te  of th is  s m a l l  q u a n tity  
rftay h av e  a  h a lf  l i f e 'o f  120 days in  th e  lu n g s). My 
p ro b le m  any  b e t te r  th a n  does S c h ro e d e r ;  I do

once d e p o s ite d  th e re , 
th e  h igh  s id e .

an d -tech n iq u e  is su ch  th a t  w e c 
(the re m a in in g  5 m ic ro g ra m s  r  
p o in t is  th a t I c a n 't  h an d le  th is  
n o t know  w hat p o r t io n  of th e  in h a le d  le a d  d o es r e a ch  th e  d eep  lung  o r  i ts  fa te ,

T he 6 m ip ro g ra m s  as  l i s te d  by  S c h ro e d e r  is  p ro b a b ly  on

I th in k  i t  s ig n if ic a n t th a t  S chroe 
o f h igh  body b u rd e n  of le a d , and 
e f fe c t on the  c o n c e n tra t io n s  of 
p o r ta n t ,  S c h ro e d e r  now  s ta te s  
as  he had  s ta te d  in  a  p re v io u s

d e r  found no e v id en c e  of c h ro n ic  d is e a s e  in  p e rs o n s 
a lso  th a t  he found  th a t  th e  le a d  b u rd e n  h a d  no 

s s e n t ia l  t r a c e  m e ta ls  in  th e  body. E q u a lly  im -  
th a t  le a d  d o es n o t c a u s e  a  sh o r te n in g  of l i fe  sp a n  ^  
e r ie s  of a r t i c le s  in  th e  J o u rn a l  of N u tr i t io n .
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A nd f in a lly , he s ta te s  th a t  le a d  in  a i r  h as in c re a se d  bu t if  w e a re  to  tak e  th e  
T r i - C i ty  S tudy  a s  w e ll  as  a  p a p e r  b y  C ho lak  in  1961 and  a g a in  in  1968 we f ind  
r e p o r ts  th a t  s ta te  o th e rw is e ; i t  is  n o t go ing  up.

In  su m m a ry , S c h ro e d e r 's  g e n e ra l  c o n c lu s io n  c o n c e rn in g  th e  body b u rd e n  is 
abou t as  h as b een  p re s e n te d  in  th e  p a s t .  He d id  d e mo n s tra te  a d i f fe re n c e  in  
th e  body b u rd e n  as c o m p a re d  to  th a t in  o th e r  c o u n trie s , and h is  f ind ings a re  
d i f f ic u l t  to  re fu te  a lth o u g h  th e s e  c o n c lu s io n s  a re  in c o n s is te n t  w ith  th e  b lood  
le v e ls  re p o r te d  fo r  th e s e  c o u n tr ie s . W h e th e r th e r e  is  an  a cc u m u la tio n  w ith  
age is  n o t e s ta b l is h e d  a t a l l , in  m y  op in ion . S ince the  to ta l  body  b u rd e n  is n ’t  
ch an g ed  by  S c h ro e d e r , th e  q u e s tio n  is  on ly  w h e th e r  th e  m an  g e ts  h is  body  b u rd e n  
o v e r  a  p e r io d  of 30 y e a r s  as su g g e s te d  by K ehoe o r  o v e r a l i f e t im e . S c h ro e d e r  
su g g e s t th a t  th is  is p ro g r e s s iv e  o v e r  a  l i f e t im e  but I ch o o se  to  s a y  th a t the  
a c c u m u la t io n  is c o m p le te d  by th e  age  of 40.

1 “ i r f A
On th e  p lu s  s id e , S c h ro e d e r  sa y s  le a d  does n o t p ro du c e  a  sh o r te n in g  of^life sp a n  \ 
and  a lso  he s ta te s  th a t c h ro n ic  d is e a s e  w as n o t a s so c ia te d  w ith  an  in c re a s e  in  
body  b u rd e n  of le ad .
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