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Vien n a»  A u s t r ia

My d e a r  D o ct o r  von  F r is c h :  v

X am p le a s e d  t o  h ave th e o p p o r t u n it y  t o  w r i t e  
you  w it h  r e ga r d  to  th e c o n s u lt a t io n  work wh ich  you  h ave a gr e e d  
to  c a r r y  ou t  in  th e  m e d ica l s u p e r v is io n  o f  workmen who a r e  to  
bo en ga ged  in  m ix in g  E t h y l F lu id  w it h  g a s o l in e  in  Au s t r ia »
H un gary and C ze ch o s lo va k ia . I  s h a l l  t r y  to  o u t l in e  fo r  you  
th e g e n e r a l p rob lem  a s s o c ia t e d  w it h  t h is  work as I  see  i t ,  and 
a cq u a in t  you  w it h  my p o in t  o f v ie w , and w it h  t h e  info r m a t io n  
wh ich  h as a ccu m u la ted  o ve r  a  p e r io d  o f y e a r s .

I t  has been  my p u rp ose t o  so  p r o v id e  a g a in s t  t h e  
d a n ger s  o f t h is  t yp e  o f work t h a t  no ca s e s  o f le a d  p o is o n in g  
x«ould o ccu r  a n ywh er e . The f i r s t  p rob lem  h as b een  to  p r o v id e  
equ ipm en t  fo r  m ix in g  t h a t  wou ld  l im i t  th e  exp o su r e  to  n e g l i g i b le  
p r o p o r t io n s  and t o  s e t  up su ch  s p e c i f i c a t i o n s  and re g u la t io n s  
a s  wou ld  g iv e  a s s u r a n ce  t h a t  th e  equ ip m en t  was b e ing  u sed  in  
th e p r o p e r  m anner and m a in ta in ed  in  an e f f e c t i v e  c on d i t io n .
Th is  h as b een  a cco m p lish e d  in  a  g e n e r a l ly  s a t i s fa c to r y  m an n er .
The n e x t  m easu re h as t o  do w it h  th e  s e le c t io n  o f r el i a b le  men 
who co u ld  b e  t r u s t e d  bo u n d e r s t a n d  and fo l lo w  th e pr e s c r ib e d  
tech n iq u e»  and whose g e n e r a l h e a lt h  was good  a t  th e s t a r t »  
th u s m akin g lb  p o s s ib le  t o  a vo id , t o  a  la r g e  e xt e n t»  d i f f i c u l t i e s  
due to  h o n -o ccu p a t io n a l d is e a s e s  wh ich  m igh t  b e  co nfu sed  w it h  
le a d  in t o x ic a t io n »  Moreover»  I  h oped  to  bo aï l e  t o e l im in a t e  
l a r g e l y ,  th e u n u su a l s u s c e p t i b i l i t y  t o  le a d  w h ich  migh t  be 
a s s o c ia t e d  w it h  t h e  e x is t e n c e  o f o r g a n ic  d is e a s e s  of th e c i r ­
c u la t o r y  sys tem  and o f t h e  d ig e s t iv e  system » p a r t i cu la r l y  th e 
l i v e r .

Acco r d in g ly  I  h a ve a d v is e d  th e  s e le c t io n  o f 
workmen who a r e  f r e e  o f d e f i n i t e  o r ga n ic  d is e a s e ,  and who h a ve 
no h is t o r y  o f p r e v io u s  e xp o su r e  to  le a d  compounds in  in d u s t r y .  
L i v e r ,  k id n e y , and c i r c u la t o r y  d is e a s e  a r e ,  in  my op in io n , 
p a r t i c u la r l y  d is a d va n t a g e o u s , n o t  o n ly b e ca u s e  t h ey in f lu e n c e  
s u s c e p t i b i l i t y ,  b u t  a ls o  b e ca u se  t h e y r e s u l t  in  d i sa b i l i t y  w h ich  
may be in e x t r i c a b ly  co n fu se d  w i t h  p lu m b ism . Ch r on ic s e p s is ,  
e s p e c ia l ly  o f d e n t a l o r ig in  i s  a ls o  a  d is a d va n t a g e , and i t  i s  
my p r a c t i c e  t o  r e fu s e  t o  a cce p t  men whose co n d it io n i s  e s p e c ia l l y  
b a d , u n le s s  X can  a r r a n ge  fo r  t h e  c o r r e c t io n  o f t h e o r a l p a t h o lo g y .
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Men h e a v i ly  a d d ic t e d  t o  a lc o h o l  a r e  u n d e s i r a b le ,  n ot  o n ly 
b e ca u s e  o f t h e i r  g e n e r a l ly  bad  p h y s ic a l  c o n d i t io n ,  t h e i r  p r e ­
d is p o s i t io n  to  c a r e le s s n e s s  and u n r e l i a b i l i t y ,  b u t  a ls o  b eca u se  
a cu t e  a lco h o lis m  Can o n ly w it h  d i f f i c u l t y  b e  d i f fe re n t i a t e d  from  
a cu t e  t e t r a e t h y l  le a d  p o is o n in g* M or eover , X a d v is e t h e  s e le c t io n  
o f men between  t h e  a ge s  o f 2 1 an d  50 * ,

As t o  le a d  exp osu r e  i t  i s  p e r t in e n t  to  p o in t  ou t  
t h a t  some p e t r o leu m  r e f i n e r i e s  u se  l i t h a r g e  and a l ka l i  t o  t r e a t
su lp h u r  co n t a in in g  p r o d u c t s , t h e r e b y g iv in g  some lea d  e x p o s u r e......
t o  workmen so  em p loyed * I t  i s  n e ce s s a r y  bo s e e  t h a t Buch men 
a r e  n o t  en ga ged  in  h a n d lin g  E t h y l F lu id *

M ed ica l e xa m in a t io n s  in  ou r  han ds e o n s la t  o f  a 
th o r ou gh  p h y s ic a l  e xa m in a t io n , b lo o d  exa m in a t io n  (alw a ys  a  d e t e r ­
m in a t io n  o f  t h e  h em oglob in , and a  cou n t  o f b a s o p h i li c  s t ip p le d  
e r y t h r o c y t e s ;  a  r e d  anci w h it e  c e l l  cou n t  a r e  made I f  s u gge s t e d  
b y an y s u s p ic io u s  f i n d in g s ) ,  an  a n a ly s is  o f th e u r in e  fo r  a lb u m in , 
s u g a r ,  s p e c i f i c  g r a v i t y  and a c i d i t y ,  and in  s p e c i f ic  ca s e s  wh ich  
in d ic a t e  th e n e c e s s i t y  o t h e r  t e s t s  a r e  m ade. (We make i t  a  p o in t  
t o  exam in e b lo o d  sm ears fo r  s t ip p l in g  o f  th e e r y t h ro c y t e s  on 
e ve r y su b seq u en t  e xa m in a t io n , u s in g  a  m ethod  t h a t  is  e s s e n t i a l l y  
q u a n t i t a t iv e » )  In  ca s e s  o f i l l n e s s  o f an y t yp e  in  men u n d er  ou r  
ca r e  we make u se  o f w h a te ve r  means i s  r e q u ir e d  t o  ar r iv e  a t  a  
d ia g n o s is ,  in  th e  b e l i e f  t h a t  n o t h in g  s h o r t  o f t h e  b e s t  f a c i l i t i e s  
sh o u ld  be made us© o f in  t h e  ca r e  o f  t h e s e  men* We h ave n o t  had 
an y ca s e s  o f p lum bism  in  t h is  o ccu p a t io n  and I  b e l ie v e  t h e r e  i s  
no r e a so n  t o  s u s p e c t  t h a t  we s h a l l  h ave su ch  c a s e s , b u t  i f  t h e y 
were t o  o ccu r  we sh o u ld  sp a r e  no exp en se  t o  g ive  them th e  m ost 
a d eq u a te  m ed ica l ca r e *

'With r e ga r d  t o  le a d  a n a lys e s  wh ere in d ic a t e d  fo r  
d ia g n o s t ic  p u r p o s e s , X h ave b een  d e ve lo p in g  a  means wh oreby r e l i a b le  
r e s u l t s  can  be o b t a in e d  b y  any o f ou r  Eu rop ean  co n su lt a n t s »  The 
f a c i l i t i e s  a r e  nob y e t  a v a i la b le ,  b u t  w i l l  soon  be and I  s h a l l  
com m un icate w i t h  you  l a t e r  in  t h a t  r e g a r d . H owever , you  w i l l  
s c a r c e ly  n eed  a id  o f su ch  t yp e , a t  l e a s t ,  fo r  some t im e .

I t  i s  im p o r ta n t  in  my o p in io n  t o  e xp la in  t h e  
d a n ger s  a s s o c ia t e d  w it h  th e work t o  th e men, a s  a means o f in ­
fo r m in g them  and wa r n in g them a g a in s t  c a r e le s s n e s s . On th e  o t h e r  
h an d  i t  i s  a ls o  im p o r ta n t  t o  show them t h a t  t h ey a re  co m p le t e ly  
p r o t e c t e d  a g a in s t  d a n ger  i f  t h e  equ ip m en t  i s  p r o p e rly  m a in t a in e d  
and i f  t h e y fo l lo w  in s t r u c t io n s *  I  r e p e a t  t h a t  we ha ve n e ve r  had 
a  ca s e  o f p o is o n in g  in  t h is  w o r k , an d  we s h o u ld  n e ve r  h a ve . At  
th e s t a r t ,  a t  l e a s t ,  exa m in a t io n s  sh o u ld  be .r e p e a te d  a t  q u a r t e r ly  
i n t e r v a l s .  Th is  may b e  ch a n ged , i f  t h e r e  a r e  no l e ga l  r e g u la t io n s  
t o  th e  c o n t r a r y ,  a s  co n d it io n s  an d  th e  judgm en t o f th e p h ys ic ia n s  
d i c t a t e .  I t  m ust b e  r e c o g n is e d , h ow ever , t h a t  th e vi s i t s  o f th e 
d o c t o r  a r e  an  in s u r a n ce  a g a in s t  r e la x a t io n  o f ca r e  a s  no o t h e r  
m easu re o f c o n t r o l  i s .  T h e r e fo r e  t h e  p h ys ic ia n  sh ould  lo o k  in t o  
th e  q u e s t io n  o f th e car©  and q u a l i t y  and c le a n l in e ss  o f eq u ip m en t , 
and in q u ir e  a s  t o  t h e  o b se r va n ce  o f t h e  r e g u la t io n s on e ve r y  v i s i t *

I  s h a l l  n o t  go  in t o  th e  q u e s t io n  o f th e s ig n s  -
o f le a d  a b s o r p t io n ,  b u t  I  do w is h  t o  make one p o in t.  B r ie f  e x -
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p osu r a  t o  h igh  co n ce n t r a t io n s  o f  t e t r a e t h y l  lo a d  vap o r , o r  
m a ss ive  s k in  a b s o r p t io n , as w e ll as b r i e f  e xp o su r e  t o  c r y s t a l l i n e  
t r ie b h yX  le a d  s a l t s  su sp en d ed  in  th e  a i r  (su ch  a s  may o ccu r  i f  a 
s t o r a g e  ta n k  u se d  f o r  le a d e d  g a s o l in e  i s  c le a n e d  in a d r y  s t a t e  
w it h o u t  p r o t e c t io n  a g a in s t  in h a la t io n )  s a y  r e s u l t  in  t h e  su d den  
o n s e t  o f a cu t e  sym ptom s, su ch  as a r e  d e s c r ib e d  in  on© o f th e 
a r t i c l e s  s e n t  t o  you  b y Mr* Be van  o f Lon d on , -  symptoms wh ich  b e a r  
l i t t l e  o r  no r e s e m b la n ce , and wh ich  g iv e  n on e o f the u s u a l c l i n i c a l  
s ig n s  o f p lum bism * On t h e  o t h e r  h a n d , p r o lo n ge d  e xpo su r e  t o  s m a l le r  
am oun ts o f t h e se  o r ga n ic  com poun ds, g iv e s  th e u s u a l p ic t u r e  o f 
ch r o n ic  le a d  a b s o r p t io n , a lt h o u gh  le a d  I s  e x c r e t e d  som ewhat more 
r a p id ly  u n d er  t h e s e  c o n d i t io n s ,  th an  i t  i s  when th e more common 
le a d  compounds a r e  a b s o r b e d .

In  a d d i t io n  to  th e  ca r e  o f  men who do th e  work 
o f m ix in g , you  may b e c a l le d  upon  t o  exam in e in d iv id u a ls  wh o, 
fo r  one r ea so n  o r  a n o t h e r , b e l ie v e  th ey h ave b een  po iso n e d  b y 
g a s o l in e  co n t a in in g  t e t r a e t h y l  le a d .  H er e , a g a in ,  it  i s  o u t  
p u rp ose to  e xh a u s t  a l l  t h e  l o g i c a l  m eans a v a i la b le  fo r  d ia g n o s t ic  
p u r p o s e s , in  o r d e r  t o  a s c e r t a in  t h e  t r u e  f a c t s .  Ho ca s e s  o f 
p o is o n in g  h a ve been  seen  o r  d em o n s t r a ted  t o  h ave o ccu r r e d  fr om  
t h is  ca u s e , and th e  e v id e n ce  i s ,  I  b e l i e v e ,  qu it©  ad eq u a te  to  
in d ic a t e  t h a t  no su ch  ca s e s  w i l l  o c c u r .  H owever , I  and my 
a s s o c ia t e s  h ave m a in t a in e d  an u n b ia se d  and open  judgm en t on t h is  
p o in t ,  and v?© a p p r oa ch  e ve r y  s u s p e c t e d  o r  a l le g e d  ca s e  a s  th ou gh  
i t  v^ ere t h e  f i r s t .  On© m ust n o t  fo r g e t ,  in  t h is  con n e c t io n , 
h ow ever , t h a t  t h e r e  h a ve  b een  m ore th an  t e n  ye a r s  of e xp e r ie n ce  
in  t h is  co u n t r y ,  w it h o u t  a  s in g le  ca s e  o f le a d  p o iso n in g  or  
demons t r e b le  le a d  a b s o r p t io n  aa a  con seq u en ce  o f th e  h a n d lin g  and 
u se  o f le a d e d  g a s o l in e .  The h is t o r y  o f exp osu r e  t o  le a d e d  g a s o l in e ,  
t h e r e fo r e ,  ca n n o t  b e  r e ga r d e d  a s  a  s i g n i f i c a n t  it e m in  a  d ia g n o s is .  
R a th e r  th e d ia g n o s is  m ust b e  e s t a b l is h e d ,  i f  a t  a l l,  on soun d  
c l i n i c a l  e v id e n c e , and su p p o r ted  b y s p e c i f i c  e v id e nce  t h a t  le a d  
h as a c t u a l ly  b een  a b so r b ed  in  abn orm al am ou n ts.

F o r  you r  g e n e r a l  i n t e r e s t  and in fo r m a t io n , I  am 
sen d in g to  yo u , u n d er  s e p a r a t e  c o v e r ,  a  s e r ie s  o f ar t i c l e s  wh ich  
r e p r e s e n t  th e r e s u l t s  o f ou r  s t u d ie s  o f t h e  g e n e r a l p rob lem  o f 
le a d  a b s o r p t io n  o ve r  a  p e r io d  o f y e a r s .  Some o f them r e la t e  to  
t e t r a &h y l le a d ,  b u t  fo r  th e m ost p a r t  t h ey a r e  o f im p or ta n ce  to  
th e la r g e ?  p rob lem  o f le a d  p o is o n in g  in  g e n e r a l ,

I  s h o u ld  b e  g la d  bo h e a r  from  you  fr om  t im e to  
t im e , and i f  a n y s p e c ia l  d i f f i c u l t i e s  a r i s e  X sh o u ld  l i k e  t o  b e  
in fo r m ed  p r o m p t ly. M or eover , i f  I  can  be o f an y s e rv ic e  t o  you  
in  m a t t e r s  o f s p e c i f i c  o r  g e n e r a l in fo r m a t io n , I  s ha l l  b e  p le a s e d
t o  do s o .

C o r d ia l ly  yo u r s ,

RAKî IS R o b er t  A ,.Keh oe, M.D.
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P .3, The su p p ly o f  my r e p r in t s  o f one o f ou r  a r t i c l e s  on
t e t r a e t h y l  le a d  I s  e xh a u s t e d . I  am s o r r y  b e ca u se  i t i s  
t h e  m ost I n t e r e s t in g  a r t i c l e  w h ich  wo h ave p u b lis h ed  on 
th e  s u b je c t .  I t  can  b e  fou n d  In  th e  Am er ican  J o u r n al o f 
H ygie n e , V o l .  13 ,  p . 14.78 ,1931* and I s  e n t i t l e d  "The 

, B e h a v io r  o f Lead  In  t h e  An im al Organ ism  I I  T e t r a et h y l  
Lea d ”by Kehoe and Thamann.

I  am w r i t in g  an  a r t i c l e  now on a ve r y  d e t a i le d  s t u dy 
o f th e  le a d  a b s o r p t io n  o f f i l l i n g  s t a t io n  a t t e n d a n ts  
and ga r a ge  m e ch a n ics , wh ich  h as ju s t  boon  co m p le ted,
I  w i l l  sen d  you  a  cop y o f I t  when I t  has been  p u b lis h e d ,

HAK
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