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D r . S. I . Gleason
D ir ecto r  of R esear ch  & Developm en t 
Wynn Oil Company 
1151 V/est Fifth  St r ee t  
A zu sa, Californ ia

D ear  D r . G leason : '

I h ave before m e your  le t t e r  of June. 19 ad d r essed  to the New York  o ffice of
Eth yl Corporat ion  and th at of cor respon d in g date add r essed  to m e. In asm uch  
a s I am  the M ed ical D ir ecto r  of Eth yl Corporat ion  (by a st r an ge com bin at ion  
of c ir cu m stan ces th at date back  to 1925} and the D ir ecto r  of th is Depar tm en t  in  
th is M ed ical College, of which The Ket ter in g Lab orato r y  is a p ar t , I w ear  two 
h at s, and your  le t te r  to New York w as bound to com e to m e. . With r esp ect  to 
the c ir cu m stan ces r e fe r r ed  to above, I was an  a ssist a n t  p r o fe sso r  of ph ysiology 
in  th is m ed ical sch ool in  1924, when som e of the p rob lem s con cern ed with 
tet raeth y l lead  w ere brough t to m e fo r  in vest igat ion  by C. F .  Ket ter in g and 
Th om as M idgiey, Jr .  The pu rsu it  of th ese prob lem s with in the lab o r ato r ies 
o f the m ed ical sch ool and w ith in  the In dustry put me in  the way of being ju st  
about the on ly sou rce of sc ien t ific  an d p r act ica l in form at ion  ou h ygien ic m at te r s 
re lat in g to tet raeth y l lead , end so , without relin qu ish in g m y u n iversit y  r espon ­
sib i l i t ie s, I becam e the M ed ical D ir ec to r  to Ethyl Corporat ion  and h ave so  con ­
t in ued. The m ain  p rob lem s of the in du st ry  involved r e se ar ch  and sin ce th is w as 
m y fie ld  of act iv ity , I cou ld ca r r y  on both job s without con flict .

Sin ce I can  an sw er  both  le t t e r s at  once and with the sam e backgroun d of in for ­
m at ion , it  is ju st  a s w ell th at i  w as delayed in  m y rep ly  to the one th at cam e 
d ir ect ly , In ciden tally , the fac t s u sed  by D r . Rankin  in  h i3 ta lk s h ave com e from  
th is Lab o rato r y . I h ave no respon sib il it y  fo r  h is in terpretat ion  of th em , although  
from  m y acquain tan ce with D r ..Ran k in  I should expect  them to be fa ir ly  sound, 
fo r  du r in g the y e ar s up to 1945, when E . I. du Pon t de Nem ours and Com pany 
w as en gaged in th e m an u factu re of tet raeth y l lead  un der  con t ract  with Eth yl 
Corporat ion .I  w as th e ir  ch ief m ed ical ad v iso r  on the h ygien ic asp ect s o f th is 
p r o ce ss. I  sh all speak  to the poin t o f you r  quest ion s quite w ithout r e fe ren ce to 
an y apparen t ly  o r  p ossib ly  con t rad ictory  opin ion s exp r e ssed  by D r . Rankin , 
esp ecia lly  sin ce  th is is a  m at te r  on which m isu n derstan d in gs can  e asily  occu r .

F i r s t ,  le t  m e say  th at  the gr e a t  bu lk of the exper im en tal work on tet raeth y l lead , 
and on the h ygien ic p rob lem s asso c ia t e d  with  th is compound and i t s u se  in  
gaso lin e  w as dr ne in  the late  tw en t ies and e ar ly  t hir t ies. The exper im en tal 
work on  the m etabolism  of lead  com poun ds* gen erally, with em ph asis on  the 
in organ ic com pounds of lead  h a s. con tinued sin ce  then  to the p resen t  t im e. 
Repr in ts of m ost  o f the e ar ly  pub licat ion s a r e  no lon ger  availab le  and 1 can
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sen d  you on ly a  few th at  give r e fe r en ces to the o the r s. The la t e r  in vest igat ion s, 
som e o f which a r e  st i l l  in  p r o gr e ss .h ave been  publish ed only in  p ar t , but th ose 
availab le  a r e  bein g forw arded  to you.

1 th ink X sh ould w arn  you th at  i t  i s  som ew h at dan gerou s fo r  you to un der take the 
in terp retat ion  of m ed ical p roced u res an d p r ac t ices b ased  upon the exper im en tal 
d ata. Th is is  a  com plex se r ie s of p rob lem s, an d even  a ft e r  th ir ty  y e a r s of 
in ten sive study of th em , it  is n e ce ssa r y  fo r  m e to be cau t ious in  the m at te r  of 
con clu sion s b ased  on an alogies. X su ggest  th at  you exam in e the l it e r a tu r e  which 
I sh all sen d you, bein g car e fu l not to m ake in ferences beyond the d ir ect  eviden ce, 
an d them su bm it  to m e any quest ion s con cern in g the p r act ica l occupat ion al 
situ at ion  with which you a r e  con cern ed.

Now with  re fe ren ce  to the absorp t ion  of lead  th rough  the sk in ; th ere is  abundant 
eviden ce con cern in g the absorp t ion  of tet raeth y l lead  th rough  th e sk in , and on 
the exten t  to which the d ilu t ion  of tet raeth y l lead with  gaso lin e slow s up the rate 
of absorp t ion . . The fac t s h ere  a r e  known in  som e detail. With r esp e ct  to the 
absorp t ion  of lead  soap s th rough  the sk in  th ere is m uch  le ss in form at ion , and 
the eviden ce on which cu r ren t  opin ion s a r e  b ased  is both  scan ty  an d poor . Our 
exper ien ce in  in dustry  lead s u s to be lieve th at th is is a  m at te r  of l it t le  im por tan ce 
We h ave in vest igated  but one of the soap s in  th is regar d  and h ave found th at  it s 
absorp t ion  is  too sligh t  to be of p r ac t ica l im por tan ce. Th is one w as lead  octoate. 
So fa r  a s I know and can  est ab lish  on  a  reason ab le  b asis of in feren ce (not proof) 
th ere  is  no eviden ce th at an y one of the lead  soap s (o leate, naph th enate, styph n ate) 
i s  absorbed  in  any m ore than  th eore t ical am oun ts through  the sk in . On the oth er  
h and, if I w ere to h ave the r esp on sib il it y  fo r  a  group of m en  w h ose w ork called  
fo r  frequ en t .or  prolon ged con tact  of th eir  sk in  with one of th ese com poun ds, I 
would est ab lish  the fac t s with  eviden ce and not in feren ce. Th is can  be done. It 
h as n ever  been  a prob lem  to u s in  this Lab orato r y . We h ave fun ds to in vest igate 
on ly th ose p rob lem s which in du st ry  b r in gs to u s and pays fo r , and on ly one 
com pan y h as ever  ask ed  u s th is quest ion  out of a  w illin gn ess to fin an ce it s 
in vest igat ion . Th ere a r e  sa t isfac t o r y  m eth ods fo r  such  an  in vest igat ion  both  in  
the Lab orato r y  anc^in the fie ld  of o p e r a t io n s..

One oth er  poin t  of p r ac t ica l im por tan ce in  th is connection  is th at a l l  in d ividuals 
a r e  absorb in g lead  a t  a l l  t im es in  not in con sequen tial am oun ts.: The aver age  
adu lt  North  Am er ican  tak es in  about 0 .4  m g. of Pb++ daily  and e lim in ates 
approxim ate ly  th at am oun t d aily . The so u r ces a r e  food and b ev e r ages, in cludin g 
w afer , an d the a i r , which is  con tam in ated with a  small  quan t ity of lead  from  
m an y so u r ce s. You se e , th ere fo re , th at u n le ss the am oun t ab sorb ed  th rough  
the sk in  un der  un usual o r  occupat ion al con dit ion s is  ap p reciab le , i t  w ill be lo st  
in  th is n orm al in take and output o f lead . F o r  exam ple, p er son s who handle 
com m ercia l leaded, gaso lin e  do n ot ab so r b  enough  lead  out o f th e gaso lin e (the 
con cen trat ion  of tet raeth y l lead  is  alw ays low an d n ever  in  e xce ss of 3 m l. p er  
gallon  in  au tom obile gaso lin e  o r  of 4 .5  m l . p e r  gallon  in  av iat ion  gaso lin e) to
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m ak e an y m easu r ab le  ch an ge in  th e ir  n orm al r a te  of excret ion . On the oth er 
h an d, m en  who handle th e te t raeth y l lead  i t se l f (without dilu t ion ) show a  g r o ss 
in c r e ase  in  th e ir  lead  output in  th e u r in e on the next day a ft e r  th ey h ave 
su ffe red  acciden tal con tact  with even  a  sm all quan tity o r  h ave been  su b jected  
to con tact  with an  ap p reciab le  (m easu red ) quan tity on th e ir  sk in .

In an  exper ien ce of n ear ly  a  l ife  t im e in  the lead  t r ad e s, Z h ave n ever  seen  a 
c ase  o f lead  poison in g th at w as due to the absorp t ion  o f the in organ ic o r  organ ic 
sa l t s o f lead  th rough  the sk in . I do not believe it o ccu r s, but I r epeat  th at  X 
would su r e ly  in vest igate the m at te r  care fu lly  if I h ad the r espon sib il it y  fo r  the 
sa fe t y  of exposed  person n el in  the sp ec ific  in stan ce. It  is  not n e ce ssa r y  to d e ­
pend upon gu ess w ork in  such  a  m at te r . I sh ould call at ten t ion  to the sim p le , 
but not alw ays recogn ized , fac t  th at  when the sk in  of m en , esp ec ia lly  of h an ds, 
com es in  con tact  with lead  com poun ds, they m ay fa i l to ob ser ve , su fficien t ly , 
the n e ce ssit ie s of p er son al c lean lin ess, and so  sw allow  sign ifican t  am oun ts of 
lead  w ife th e ir  food and d r in k s, not to speak  of t he ir  tobacco and oth er  ob jects 
th at  the fin ger s put in to the mouth .

I t r u st  th at  th is m ay se r v e  to poin t up, i f not to an sw er  som e o f you r  qu est ion s.

Very t r u ly  you r s,

Rober t  A . Keh oe, M .D .

RAK e f

En c.

E x p o su r e  to Le ad  - Keh oe
E x p e r im e n t a l  St u d ie s on  th e In gest io n  o f Le a d  Com pou n ds - Keh oe, Ch o lak , H u b b ard , 
Bam b ach , M cN ar y  an d  St o r y
On th e T o x ic it y  o f T e t r ae t h y l Le a d  an d  In o r gan ic  Lea d  Sa l t s - Keh oe
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?
1151 WEST F IFTH  STREET

A Z U SA ,  C A L I F O R N I A

D E P A R T M E N T  O F  

R E S E A R C H  6- D E V E L O P M E N T
Ju n e  19 ,  1958

E t h y l  C o r p o r a t i o n
100 Par le Aven u e
New Yor k  17 ,  New Yor k

A t t e n t i o n :  M e d i c a l  R e se a r c h  D i v i s i o n

G e n t l e m e n :

We h ave  a c u r r e n t  i n t e r e s t  in  t h e  p o s s i b l e  r a t e  o f  
a s s i m i l a t i o n  o f  l e a d  p o i s o n i n g  by a b s o r p t i o n  t h r o u gh  t h e  
sk i n  on t h e  h a n d s .  Our  i n t e r e s t  l i e s  in  t h e  f a c t  t ha t  
ou r  p r o d u c t  w h i ch  c o n t a i n s  an  o i l  s o l u b l e  o r g a n i c  l ea d  
s a l t  in  v e r y  s m a l l  p r o p o r t i o n  i s  so m e t i m e s u se d  w i th  o r  
ad d ed  t o  c o n v e n t i o n a l  m e t a l  w o r k i n g c o o l a n t s ,  e i t h er  s o l u b l e  
t y p e  o r  o i l  b a se  t y p e ,

Co u ld  you  a l s o  a d v i s e  u s i f  t h e  E t h y l  C o r p o r a t i o n  has e v e r  
p u b l i s h e d  an y  a v a i l a b l e  l i t e r a t u r e  on t h e s u b j e c t  of  l e a d  
p o i s o n i n g  and t h e  r a t e  o f  d e p l e t i o n  o f  l e a d  f r om  t he human 
s y s t e m .

In  1954 we had t h e  p l e a s u r e  o f  a t t e n d i n g  a sym posi u m on 
l e a d  p o i s o n i n g  a t  w h i ch  t im e  v e r y  r e l i a b l e  and i n t er e s t i n g  
i n f o r m a t i o n  r e g a r d i n g  t h e  b i o c h e m i c a l  e l i m i n a t i o n  of  l e ad  
f r o m  t h e  human sy s t e m  was p r e s e n t e d .  A l s o  v a r i o u s  me t h od s 
f o r  d e t e r m i n i n g  l e a d  i n  b o t h  t h e  b l oo d  s t r e a m  and th e  u r i n e  
w e r e  d i s c u s s e d .

Our  i n t e r e s t  i s  p u r e l y  t e c h n i c a l  and we wou ld  a p p r e ci a t e  
h a v i n g  an  an sw e r  f r om  someon e in  a u t h o r i t y  in you r  D ep a r t ­
men t  a t  y o u r  e a r l i e s t  c o n v e n i e n c e .

Ve r y  t r u l y  y o u r s ,

S.  I .  G l e a s o n ,  P h .  D.
D i r e c t o r  o f  R e se a r c h  & De v e l o p m e n t

SI G : g c
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