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Juna 26* 1937

Dr* Kenneth B* B i&ckfan  
Sarjara Medical School 
Child ranfs Hospi t a l  
500 Longwood Avenue  
Boston# Mesa*

Dear Doctor Blackfan*

X as complying w ith the
fu r th er  request in  your le t t e r  o f June 22nd by sending 
you herew ith a rep r in t o f Cholak*s a r t i c le  descr ib ing 
h is  spectrographic method o f lead  an a lys is*  We are 
in  the process o f preparing an a r t ic le  fo r  p ub lica tion  
which w i l l  d escr ib e the d e ta i ls  of the ííD lth i2on©?, 
method o f a n a ly s is  which we use*

As to  the methods o f
c o l le c t in g  samples# w© hare had a l l  s ta in le s s  s t e e l 
need les manufactured fo r  us by the Max Wocher and Son 
Company of C incinnati*  I t  i s  only n ecessary  to  sp ecify  
that the need le be made e n t i r e ly  of s ta in le s s  s te e l#  
and tha t the hub which i s  commonly used In the ordinary 
needle should be com pletely elim inated* This requ ires 
a sp e c ia l  method o f fa b r ica t io n  but one which i s  not  
d i f f ic u l t *  Obviously these need les are somewhat more 
expensive than the standard brand* In  ob ta in ing  blood 
samples* we prepare pyrex t e s t  tubes in to  which blood 
and sp in a l f lu id  can be drawn* ’Sics® are washed ca re fu l ly  
with c lean ing  so lu t ion #  r in sed  repeated ly  w ith d is ti l l e d  
water* and then r in sed  a t  le a s t  three times more with  
d is t i l l e d  w a ter* tr ip le  d i s t i l l e d  from e ith e r  a pyrs x , 
or a s i l i c a  s t i l l *  p referab ly  the la t te r *  These tubes i  
aro allow ed to drain# stoppered w ith  a c lean  cork which 
has never been used before# and covered w ith a clean  
f i l t e r  paper which i s  held in  p lace  by a rubber band*
The blood sample i s  taken d ir e c t ly  fresa the vein  in to  
the tube by means o f a sp ec ia l need and u su a lly  w ithout  
a syringe* {I o ccasion a lly  take samples in  the laboratory  
making us© of a pyrax syr inge which has been s t e r i li s e d  
by b o i l in g  in  d i s t i l l e d  water a f te r  which i t  i s  r in sed 
th ree tim es with t r ip le  d i s t i l l e d  water# as p rev iously 
mentioned* In generá.1# however# I  p refer  to  l e t  the 
blood run d i r e c t ly  through the need le in to  the tube*)
When we have samples obtained by other debtors# we provide 
both the blood tube and the needle* The la t t e r  Is  cleaned 
aa p rev iously  described# put in to  a c lean  pyrex tube#
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sto p p ered  w ith  c o tto n  and s t e r i l i z e d  in  the au to c lav e  
so th a t  I t  is  ready  f o r  use w ithou t any f u r th e r  a ttem p t 
a t  s b e r l l i s a t i o n .  A f te r  tak in g  th e  sample» th e  blood 
tube i s  s to p p e re d , the f i l t e r  paper rep laced  c a re ful ly  
and th e  tube i s  k ep t in  an u p r ig h t p o s i t io n ,  i f  p o ss ib le , 
so as to  avo id  c o n ta c t w ith  the c o rk . (We have had a  
number of samples se n t to  us th rough the m ail in  which 
th i s  l a t t e r  p recau tio n  cou ld  no t be observed , and we have 
had no d i f f i c u l t i e s .  However, th e re  i s  the  p o s s ib i li t y  
of s l i g h t  e r r o r  in  th a t  the  serum m ight be absorbed to  some 
s l i g h t  e x te n t  in to  the  stopper*

S u b s ta n t ia l ly  th e  same techn ique 
is  observed in  th e  ease  o f  sp in a l f l u i d ,  th e  n eed les being  
p repared  and s t e r i l i s e d  in  advance and the  f l u id  being  with«» 
drawn in to  th e  tub© p repared  as in  the case  o f th e  b lood
tubes* ‘ ■ ' '■  " ■ A-.. . ■ . A:

In  g e n e ra l ,  where i t  i s  f e a s ib le ,  
we o b ta in  a  sp o t sample o f  u r in e  a t  th e  same time the  blood 
sample i s  taken* A sm all pyrex b o t t l e  i s  p repared  in  e x a c t ly  
the same manner as th e  b lood tub© and th e  su b je c t  Is  asked 
to  vo id  approx im ate ly  100 cc of urin© d i r e c t l y  in to th e  
c o n ta in e r ,  a f t e r  w hich i t  i s  s toppered  w ith  i t s  g lass  s to p p e r 
which is  h e ld  in  p la c e  by a f i l t e r  paper covered sec u re ly  
by a ru b b er band. We have been ab le  to  o b ta in  sam ples in  
t h i s  fa sh io n  even when th ey  have had to  be m ailed to  us 
from seme d is ta n c e . In  g e n e ra l the r e s u l t s  a re  s a t is f a cto r y  
a lth o u g h , o b v io u s ly , b e t te r  r e s u l t s  can be ob ta ined in  th e  • 
lab o ra to ry *  The g r e a t  d i f f i c u l t y  in  connection  w ith u r in e  
samples i s  th a t  i t  I s  a lm ost im possib le  to  Impress people 
w ith  the n e c e s s i ty  o f hav ing th e  sam ple vo ided d i r ec t l y  
in to  the co n ta in e r*  O rdinary h o s p i ta l  equipm ent, i f used 
as an in te rm ed ia te  c o n ta in e r ,  w i l l  so  contam inate th e  sample 
as to  re n d e r  i t  u t t e r l y  u s e le s s ,  and m is le a d in g . Consequently  
in  o u r work here  a t  th e  G eneral H o sp ita l  and the C hild rens 
H o sp ita l ,  we have in s is te d  th a t  the  in te rn e s  o b ta in the 
samples them selves and make su re  th a t  they  are c o l le c te d  
p re c is e ly  acco rd ing  to  in s t ru c t io n s *

In  g en e ra l th e re  i s  approx im ately  
a ten  to  one r e la t io n s h ip 'i n  the c o n c en tra t io n  o f le a d  in  the 
b lood as compared w ith  th e  u r in e .  That i s  to  sa y , th e  con«» 
c e n tra t io n  in  th e  b lood exp ressed  in  term s o f 100 grams is  
approx im ate ly  th e  same as the c o n c en tra t io n  in  the u r in e  
exp ressed  in  term s o f a  l i t e r #  O bviously t h i s  re la tio n s h ip  ' 
does n o t ho ld  too c lo se ly  i f  i f  we a re  ab le  to  o b tain  a 
b lood sample and a sm all u r in e  sample on a p a t ie n t  at  the 
sane t im e , and i f  these samples check so as to  have app rox i­
m ately  th e  same p h y s io lo g ic  s ig n i f ic a n c e , we f e e l  th a t  in  a l l
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p ro b a b i l i ty  n e i th e r  sample has been  se r io u s ly  contam inated 
in  uhe p rocess o f c o l le c t io n *  I f  th e  sam ples do no t ag ree , 
we f e e l  d isposed  to i n s i s t  upon the c o l le c t io n  o f  ad d i t io n a l  
sam ples, and w ith  somewhat g re a te r  p recau tio n s*  lioraover we 
do no t a ttem p t to  draw re f in e d  conc lus ions from b o rd e r l in e  
cases*  The le ad  co n ten t o f  b o th  b lood and u r in e  nay vary  
from time to  tim e to  such  an e x te n t th a t  rep ea ted  ob serva tions 
may be n ecessary  in  o rd e r to  g ive a c e r ta in  s ig n if ic an c e *

In  ou r ex p erience  sp o t samples
o f u r in e  taken  a t  d i f f e r e n t  tim es o f th e  day and on d i f f e r e n t  
days a re  su b je c t to  f a i r l y  wide v a r ia t io n *  Consequently  we 
do no t l i k e  to  draw too  s tro n g  co nc lus ions from a sin g le  spo t 
sample- .where i t  i s  f e a s ib le ,  wc t r y  to  o b ta in  a sample which 
w i l l  re p re se n t the u r in a ry  ou tpu t over a period  of L£ to  12.
iX'W  <U! *i ¿n such a sample the hour fcc hou r v a r i  s. x on w i l l  be
Ironed out and we have reason, to  b e l ie v e  th a t  in  such a

sole we a re  d e a lin g  w ith  an average s e c re to ry  c o n d it io n .
.A lead  content- in  the  u r in e  of one tenth , of a m il l ig ram  or 
more p e r l i t e r  i s  obv iously  s ig n i f i c a n t  o f a ccm parative ly  
re c e n t exposure to  le a d , and- i f  the. q u a n t i ty  i s  in  eoess of 
two«*tenths o f a m il l ig ram  per l i t e r ,  we f e e l  c e r tain  th a t  v;o 
are  d ea lin g  w ith  s ig n i f i c a n t  lo a d  c lo s u r e *  Hot a l l  persona 
w ith  th is  le v e l  of le ad  ex c re tio n  show symptoms* A ver;
la rg e  p ro p o rtion  o f persons 
th is  o rd e r o f magnitude*

: i t h  symptoms show le v e ls  of

. You w i l l  n o te  th a t  X am in c l in e d  
to- p i t  much g r e a te r  f a i t h  in  the- a n a ly t i c a l  r e s u lt s  f ra n  more 
than one source than  in  a  s in g le  sample* I t  i s  f o r  th a t  
reaso n  th a t I  l i k e  to  have a sample o f u r in e  and a sample of 
b lood  ob ta ined  s u b s ta n t ia l l y  s isru ltanbo tis ly^  i f  th is  is  possib le*

X t r u s t  I  have not Indulged in
an y --rep e tit io n  o f my fo rm er rem arks to  you, bu t I  want to  be 
q u i te  c le a r , as to  my p o in t of view and the reasons fo r  i t .

C o rd ia lly  y o u rs .

RAEsi s ~Robert A* i\ebLO0,”M.D*
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