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D ear M r. Gaugush:

Your le t te r  o f M ay 27 , to the atten tion  o f D r . C . M. P e te r so n , S ec re ta ry 
o f the C ouncil on Industr ia l H ealth o f the A m er ican M ed ica l A sso c ia t io n , 
con cern in g  the va lue o f the determ in a tion  c f  porph yr in s in  the u r in e of  
p erso n s em p loyed  under cond it ions invo lv ing  exp osu re  to lead , as a  m eans 
o f est im a tin g  the ex ten t and s ig n if ica n ce  o f th e ir  ex p o su re , w as re fe r red  by 
D r. P e te r so n  to m e . I am  glad to  g ive  you m y op in ion on the m a tte r . I a lso 
m ake ce r ta in  add itional su g g est io n s , fo r  such  u se  as  they  m a y  be to you.

P e r so n s  who have absorbed  fa ir ly  la rg e  qu an tit ies of lea d  and a re  susta in ing 
a s ig n if ica n t d eg ree  o f in te r fe ren ce  w ith  the m eta bo lism  o f  hem oglob in  on 
that accou n t, e x c re te  abnorm al qu an tit ies of coproporphyr in  III. U nfortunately ,  
th is rea c tio n  is  not sp e c if ic  in  re la t ion  to lea d , nor  is  th ere  a graduated 
re la t ion sh ip  betw een  the ra te  o f ex c re t io n  o f the coproporphyr in  and the amount 
o f lead  absorb ed . The p resen ce  o f h igh ly  abnorm al le v e ls  o f ex cre tio n  o f th is 
su b sta n ce , th e r e fo re , when o th er  c a u ses-ca n  be e limin a ted  sa t is fa c to r i ly , is 
an in d ica tion , a t b es t, o f an e a r ly  m an ifesta t ion  of a tox ic  e f fe c t  of lea d  in the 
body. (See the a r t ic le  o f P ark in son  and Choiak (from  th is  L aboratory) in the  
A m er ica n  Industr ia l H ygiepe A sso c ia t io n  Q u ar ter ly , 13:153, (S ep t.) 1952 .)
That is  to s a y  that it  is  ev id en ce o f the e x is ten ce o f lead  in tox ica tion , although 
th e re  m ay  be no d ram atic  ev id en ce  o f i l ln e s s  o th e rwise . F ro m  th e a sp ec t of 
p reven tive  m ed ic in e , th e re fo re , th is  cannot be regard ed  as an a ltogeth er 
sa t is fa c to r y  p roced u re. A t b e s t  i t  h e lp s to w arn  one o f the e x is ten ce  o f 
p rod rom al in tox ica tion , and to enab le h im  to head off m ore  se r io u s  fo rm s of 
the d isease*  f

In p r a c t ic e , the p roced u re is  even  le s s  e f fec t iv e  than the fo rego in g  rem ark s 
would in d ica te . The v a r ia b il i ty  in the ex c re t io n  of cop roporphyr ins under  
norm a l cond itions is  co n s id e ra b le , and the v a r ia b ili ty  in the resp o n se  to the 
ab sorp tion  o f lead  is  a lso  g rea t . T h ere fo re , it is  d if f icu lt  to be su re  how the 
r e su lts  shou ld  be in terp re ted  when one u s e s  h igh ly  p r e c is e  m ethods o f 
d eterm in a t ion . The sh o r t-cu t  m ethods a re  not a lw ays r e l ia b le , and th e ir 
m ean ing is  fa r  from  c le a r . The r e su lt  is  that the proced u re, l ik e  that o f 
fo llow ing the m ic r o sc o p ic  changes in the b lood (basop h ilic  stip p lin g , fo r  
exam p le) is  not adequate.
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Id ea lly , what one d e s ir e s  is  a  m ethod w hereb y  he can m ea su re  the ex ten t o f 
the ab sorp tion  o f lead  i t s e l f ,  and , on the b a s is  o f p h y sio lo g ica l know ledge 
and c l in ic a l ex p e r ien ce , d e te rm in e  when i t  i s  that an  ind iv idual app roaches 
the poin t p f d an ger , w ith  so m e m arg in  o f sa fe ty  to sp a r e . T h is is  the pu rp ose 
of the quantita tive a n a ly s is  o f the u r in e . The m ethod has i ts  sh o r tco min g s, in 
that the l im its  of p h y s io lo g ica l va r ia t ion  a re  fa ir ly  w ide and m u st be cou n ter ­
balanced by ca re fu lly  ch osen  m ethods and freq u en c ies of sam p ling  and by exp ert 
in terp re ta tion  o f an a ly t ica l r e su lts  on  the background o f sound know ledge o f the 
p h ysio logy  o f  the p r o c e s s . Such know ledge is  not w id e ly  d istr ib u ted , un for tunately  
and th e r e fo re  cer ta in  ru les o f thumb have been  substitu ted  fo r  i t , to the d isad ­
vantage o f a l l  con cern ed . ;

On the background o f our co n s id e ra b le  ex p e r ie n c e , I a d v ise  you that the p ro ­
ced u re w h ich  you a re  now using  (assu m in g  that you r  an a ly t ica l m ethods a re 
sa t is fa c to ry ) is  m uch m ore  e f fec t iv e  than that o f th e d e term in a tion  o f p o rp h y r in s, 
o r  o f any o th er  p roced u re, w ith  one excep tion  to w hich  I sh a ll r e fe r  la te r . If  
you. a re  m aking your ob serv a t io n s on the u r ine w ith su ff ic ien t frequency , and if 
you a re  obtain ing p rop er  sa m p le s , an a lysin g  them  p rop er ly  and in terp re tin g  
the r esu lts  p rop er ly , you now have a good too l fo r  the p u rp ose which you have 
in  m ind, and you w il l  be p ro g ress in g  backw ard, if  you abandon it in  favo r  o f 
a n on -specif i^ f^ S fc^ S -S  the d e term in a tion  of porphyr ins by  any m ethod.

You can , h ow ever , im p rove you r p ro ced u re , by an a lysin g  the b lood o f your 
m en in stead  o f, o r  a long w ith , th e ir  u r in e . On the b a s is  of our p resen t know­
le d g e , it  is  p o ss ib le  to  in te rp re t the s ig n if ica n ce o f the lead  concen tra tion  in 
the b lood w ith  v ir tu a l cer ta in ty . It does not va ry  from  hour to hour, excep t 
under ce r ta in  known, cond it ions (sudden absorp tion  of fa ir ly  la rg e  quantities  
o f lea d , o r  in  r esp o n se  to the ad m in istra tion  o f BAL. o r  FD TA ) and th ere fo re  
i t  r ep resen ts  th e  sta tu s o f the ind iv idua l in  a v e ry  x-epresentative m anner, 
from  the a sp e c t  o f Hie g en e ra l le v e l  of lead  con centra tion  in  the body. One 
can s e t  c r i t e r ia  fo r  ab so lu te  sa fe ty  and fo r  v a r io us d e g r ee s  o f danger, in 
te r m s  o f the lead  le v e l  in the b lood , and, by adhering to th ese  c r i te r ia , can 
avo id  the o ccu r ren ce  o f lead  po ison ing in  any group o f exp osed  p e r so n s . T h is 
can be done a lso  by adequate study o f th e u r in e , but i t  is  m o re  trou b lesom e and 
a lso  m o re  c o s t ly , s in c e  m ore  a n a ly ses a r e  req u ired  fo r  the sam e d eg ree  of 
a ccu ra cy  o f in terp re ta t ion . In p r a c t ic e , w e in v es t ig a te  the lead  le v e ls  in  both 
blood and u r in e  at in te rv a ls  w hich vary  w ith  the sev e r ity  of the hazards o f a 
p a r t icu la r  in d u stry , and on the b a s is  o f the in fo rmation  obta ined, we dea l w ith 
the ind iv idua ls by tra n sfe r r in g  them  to job s invo lving l e s s  ex p o su re , o r , if 
need  b e, to  jobs that g ive  no exp osu re  a t .a l l , m ainta in ing th ese  s itu a t ion s 
un til th e ind iv idual has a su ff ic ien t m arg in  o f sa fe ty  to  retu rn  to h is  fo rm er  
job . This p roced u re goes hand in hand w ith m e a su r es o f env ironm en ta l con tro l, 
w hich, w hen accom p lish ed  sa t is fa c to r i ly , enab le one to d isp en se  w ith  t r a n s fe rs 
and r em o v a ls .
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T hese m a tte rs  m ay o r  m ay not be known to you o r  to your m ed ica l p eop le , 
but i f  you o r  your p h ysic ian s (p re fe rab ly  the la t ter , s in ce  th is i s ,  3 tr ic t iy 
speak ing, a m ed ica l p rob lem ) would l ik e  to d isc u ss  th ese  m a tte rs  w ith  m e 
and exam in e the ev id en ce on w hich th ese  s ta tem en ts a re  b ased , I should  be 
glad to  find t im e fo r  the p u rp ose.

V ery  tru ly  y o u rs ,

R obert A . K ehoe, M . D .

HAK e f

C . C . :  D r . C. M.  P e te r so n
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