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Memorandum

On th e  Development o f th e  K e tte r in g  L aborato ry  
o f  A pp lied P hysio logy  in  the C o llege o f M edicine 
o f  the  U n iv e rs ity  o f C in c in n a ti .

Near th e  end o f  th e  schoo l year in  th e  sp r in g  o f  192̂  

P ro fe sso r  M artin  H. F isch e r and A ss is ta n t P ro fe sso r  R obert A.

Kehoe o f the  P hysio logy  Departm ent o f th e  C ollege of M edicine o f 

the U n iv e rs ity  o f C in c in n a ti had a c o n su lta t io n  w ith  o f f i c i a l s  o f 

th e  G eneral Motors Chemical Company o f Dayton, Ohio concern ing  a 

type o f po iso n in g  th a t  had developed among workmen engaged in  the 

p re p a ra t io n  o f a p roduct co n ta in in g  te t r a e th y l  le a d, a newly 

d isco v ered  and to x ic o lo g ic a l ly  unexp lo red  a n t i -d e ton a t in g  agent f o r  

use in  th e  fu e l  o f  in te rn a l  com bustion en g in es. I t  was ag reed  

th a t  Dr. Kehoe, who had been study ing  heavy m eta l po iso n in g , shou ld

spend th e  summer c a r in g  f o r  th e  s ic lt men^and in v e s t ig at in g  th e  h y g ien ic

problem  in  the  p la n t  o f th e  G eneral Motors Chemical Company. During 

th a t  summer, and th roughout th e  nex t academic y e a r , (on a p a r t- t im e  

b a s is  a rran g ed  w ith  th e  consen t o f  th e  P ro fe sso r  o f Physio logy  so 

as not to  c o n f l ic t  w ith  re g u la r  teach in g  d u t i e s ) ,  Dr. Kehoe worked 

in  a sm a ll la b o ra to ry  o f G eneral Motors R esearch C orp o ra tio n , s tu dy ing

th e  n a tu re  o f  the in to x ic a t io n  Induced by t e t r a e th yl  le a d  and inves
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t i g a t in g  means fo r  th e  c o n tro l  o f  dangers a r is in g  in  I t s  m anufacture 

and u se . By th e  tim e in fo rm atio n  had been o b ta in ed  to  make p o s s ib le  

th e  sa fe  m anufacture o f  th e  p ro d u c t, i t  became apparen t th a t  c e r ta in  

p o te n t ia l  dangers to  th e  d is t r i b u to r s  and h an d le rs  o f g aso lin e  and to  

th e  p u b lic  were o f c o n s id e ra b ly  more s ig n i f i c a n c e /  in  r e la t io n  to  the 

con tinued  o p e ra t io n  o f th e  in d u s try , than  were th e  hazards o f  manu­

fa c tu re ,  A ccord ing ly  i t  was c o n s id e r^ i^ ^ ^ e ^ s a ry  to  beg in  c e r ta in

.¿J A r f r ^ v iA  i P  W’ /<? Z3 .̂_---- —---- i
lnW strgatr l^g~lST lrtrTEe p u b l ic  h e a x t n l^ p e c t s  o f  th e  m a tte r .j '  W hile

th ese  were g e t t in g  under way, a  new alignm ent o f the in d u s try  was 

accom plished in  th a t  th e  E thy l G aso line C o rpo ration was o rgan ized  

o u t o f  Gen e ra l  Motors Chemical Company th rough  a p a r tn e rs h ip  a rran g e­

ment between G eneral Motors and th e  S tandard  O il Company o f New J e rs e y ,

S h o rtly  a f t e r  t h i s  (May 1925) & s e r ie s  o f acu te  and f a t a l  po ison ings

occu rred  in  an experim en ta l p la n t in  which" th e  te ch n ic a l  s t a f f  o f 

S tandard  O il Company o f New J e rs e y , working independen tly  and w ithou t 

b e n e f i t  o f  the a v a i la b le  in fo rm ation  on the  to x ic i ty  and p h y s io lo g ic  

e f f e c ts  o f  te t r a e th y l  le a d ,  had developed a new p ro cess f o r  i t s  

m anu factu re . The e f f e c t  o f  th e se  t r a g ic  and somewhat lu r i d l y  

p u b l ic is e d  even ts was to  arouse th e  outspoken fe a rs o f a  number o f

h y g ie n is ts  and p u b lic  h e a l th  w o rkers , who in  the  m ain, b e l ie v e d  th a t
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the  dangers o f th e  use o f  g aso lin e  c o n ta in in g  te t r ae th y l  le a d  were 

s im i la r  in  type and m agnitude to  those a s s o c ia te d  with  th e  m anufacture 

o f t e t r a e th y l  le a d . In  response to  th e se  fe a rs  a g en e ra l con ference of 

in te r e s te d  persons was c a l le d  by the  Surgeon G eneral o f th e  U nited

i f  re q u ire d , (See P u b lic  H ea lth  B u l le t in  No,15&), Af t e r  co n s id e r in g  

th e  a v a i la b le  in fo rm atio n  i t  was agreed  as be ing  the  sense o f  the

t ig a t io n  o f th e  hazards to  the h e a l th  o f the  p u U i^ au u . re p o r t  w ith  

recommendations a t  a. l a t e r  con ference to  be c a l le d  on completion o f 

th e  work. At the o r ig in a l  con ference the  work o f Dr, Kehoe and h is  

a s s o c ia te s ,  on th e  p u b lic  h e a l th  a sp e c ts  o f  th e  problem were p re se n te d  ' 

in  d e t a i l  and one phase;;- o f  i t ,  nam ely, th e  c l i n ic a l  and la b o ra to ry  

s tu d ie s  on men engaged in  th e  h an d lin g  and use o f leaded  g aso lin e  

was th e  c h ie f  c o n t ro v e rs ia l  p o in t in  th e  d isc u ss io n. S im ila r  s tu d ie s

I t
were undertaken^on a ' l a r g e r  sca le^b y  th e  P u b lic  H ealth  S e rv ic e ¿ 3981

th ese  s tu d ie s  c o n s t i tu t in g  th e

e s s e n t ia l  b a s is  o f ttat. f i n a l  r e p o r t ,  (See P u b lic  H ealth  B u l le t in  N o ,l65) ,

S ta te s  P u b lic  ^ e a l th  S erv ice  on May 20,1925* to  co n s id e r experim en ta l

con ference th a t  the  P u b lic  H ea lth  S erv ice  should undertake an in v e s -

oJ
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That the  r e s u l t s  and conc lusions o f th e  P u b lic  H ea lth  S erv ice

p re se n te d  in  Jan u a ry  o f  1926 were in  agreem ent w ith  th o se  reached  

by Dr. Kehoe and h is  a s s o c ia te s  i s  m entioned h e re  only because th i s  

com plete agreem ent dem onstrated  th e  d is in te r e s te d  ch a ra c te r  of th e  

work done by Dr. Kehoeand e s ta b l is h e d  a b a s is  f o r  the  p ro fe s s io n a l  

re sp e c t and co o p e ra tio n  between him and the  P u b lic  Heai t h  S erv ice  

which now e x i s ts .

While th e  in v e s t ig a t io n  o f th e  P u b lic  H ealth  S erv ice  was 

in  p ro g re s s , o th e r  experim en ta l work begun by Dr. Kehoe was con­

t in u e d  in  th e  b e l i e f  th a t  th e  in v e s t ig a t io n  would vin d ic a te  h is  

p o s i t io n ,  based  upon h is  work and t h a ^ f  th e  U.S. Bureau o f Mines 

and accep ted  by th e  In d u s try , th a t  th e re  was no ev idence p o in t in g  

to  th e  e x is te n c e  o f  danger to  th e  p u b lic  h e a l th  from th e  use and 

d i s t r i b u t io n  o f lead ed  g a s o l in e . I t  had now become apparen t th a t  

the  work on t h i s  problem  was o f a p u b l ic  n a tu re  and in  th e  p u b l ic  

in te re s t^ a n d  i t  was recommended by Dr. Kehoe, and san c tio n ed  by the 

ad m ln is tra ti# i£  a u th o r i t ie s  o f th e  U n iv e rs ity  o f  C in c in n a t i ,  th a t  i t  

should  be b rought under th e  sp o n so rsh ip  o f th e  U n ive rs ity  o f  C in c in n a ti 

A ccord ing ly  in  th e  autumn o f  1926» th e  experim en ta l work in  th e

la b o ra to ry -o f  G eneral Motors R esearch C orporation  *7*.«
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and c e r ta in  Item s o f equipment and c e r ta in  o f the  as s i s ta n ts  who

bjdbjeS: £t £«>vC£»v**-£ -***
ZÊtBSS&S&Q&BQSBS&fweve t r a n s f e r r e d  to  th e  p h y s io lo g ic a l la b o ra to r ie s  

in  th e  C o llege o f M edicine o f th e  U n iv e rs ity  o f  C in c in n a t i .  There 

was now a com plete p h y s ic a l and a d m in is tra t iv e  se p a ra t io n  of th e  

te c h n ic a l  developm ental work o f  the E thy l G asoline C o rpo ra tion  from 

th e  experim en ta l work a long  to x ic o lo g ic  and h y g ien ic  l i n e s ,  s in ce  

meanwhile th e  C orporation  had developed ex ten s iv e  in d u s t r ia l  re se a rc h  

la b o ra to r ie s  in  Y onkers, Metí York. This s e p a ra t io n, however, d id  

no t occur as a m a tte r  o f  chance. On the c o n tra ry , Dr. Kehoe had 

r e je c te d  a p ro p o sa l th a t  a  la b o ra to ry  and experim enta l f a c i l i t i e s  

be p ro v id ed  fo r  him in  co n ju n c tio n  w ith  th e  te c h n ica l  re se a rc h  

la b o ra to r ie s  of the. in d u s t ry ,  and^ th a t  he assume a  f u l l - t im e  p o s i t io n  

as d i r e c to r  o f m edical work and to x ico log ic - re se a rc h  fo r  E thy l G aso line 

C o rp o ra tio n . This was re je c te d  because i t  in v o lv ed  th e  te rm in a tio n  

o f long  s ta n d in g ^ ¿ n iv e rs i ty  a s s o c ia t io n s  and o b l ig at io n s  and because 

moreover i t  would have meant the removal o f  th e  experim ental-w ork  from

a medi-cai. c e n te r  o f^ tea ch in g  and re se a rc h  in  xirhich alone, in  Dr. Kehoe*s 

b e l i e f , i t  cou ld  be expected  to  develop  along p roper ch an n e ls .

Through th e  b a lan ce  o f 1926, and up to  1930* experim en ta l

work on the g en e ra l n a tu re  of le a d  p o iso n in g , and on th e  type and sources
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o f le a d  exposure in  th e  American community, was c a rr ie d  ou t by a 

sm all s t a f f  o f  w orkers under th e  d i re c t io n  o f  Dr. Kehoe, in  th e  

E ichberg  L abo ra to ry  o f P hysio logy  (M artin H .F isc h e r, P ro fe sso r  -

and Head o f D epartm ent). By the  end o f 1929 th e  work ha&grown 

in  scope and had a t t r a c te d  s u f f i c ie n t  a t te n t io n  th at  o th e r  in d u s t r ie s
, f / *

had h y g ien ic  problem s to  i t  f o r  s o lu t io n . I t  became ap paren t

th a t  the tim e had come f o r  expansi on o f ....the-w ork . A con ference

between Dr. F isc h e r , Dr. Kehoe and th e  re p re s e n ta t iv e s  o f E thy l

G asoline C o rp o ra tio n , G eneral Motors C o rpo ra tion  and E. I .  duPont de 
-c ■ -

Nemours and Company r e s u l te d  in  a program fo r  th e  es tab lish m e n t o f  a

new and ad eq u a te ly  equipped la b o ra to ry . T h is program when M

developed b rought in to  be ing  the  K e tte r in g  L aboratory  o f A pplied

P hysio logy . A c o n tra c t between the  U n iv e rs ity  and the donors o f

th e  la b o ra to ry  s ta te d  th a t  th e  g i f t  o f  funds fo r  b ui ld in g  and equ ip ­

p ing  the la b o ra to ry  was w ith o u t c o n d i t io n , excep t th a t  th e  U n iv e rs ity

agreed  to  com plete the b u i ld in g  w ith in  the  funds a ll o t t e d .  The U n iv e rs ity

fo r  i t s  p a r t  re se rv e d  the  r i g h t ,  which had never been q u es tio n ed , o f

p lan n in g  and conducting  th e  experim en ta l work and of  p u b l ish in g  the

r e s u l t s  th rough  th e  custom ary s c ie n t i f i c  channe ls fo r  the  p u b l ic  good.
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A ll funds fo r  the  support o f th e  experim en ta l work w hether p rov ided 

"by th e  in d u s t r ie s  i n i t i a l l y  re p re se n te d  o r by o th ers ,  were to  be

given to  th e  U n iv e rs ity  and ad m in is te red  by th e  U n iv e rs ity  a u th o r i t ie s  

in  accordance w ith  t h e i r  g e n e ra l policies^iwa^ab^A'^'CgacM. to  com pensation

o f  p e rso n n e l and th e  expense o f  o p e ra t io n . Any f in a n c ia l  support

fo r  an experim en ta l program was on a  d e f in i te

tim e b a s is  and in v o lv ed  no committments beyond th a t tim e ,

~£t.
I t  should  be s ta te d  in  the  ■ in te r a c t  o f  accu racy  tha t  a  

p roper form al re la t io n s h ip  o f  a d m in is tra t iv e  o f f i c ia l s  o f th e  

U n iv e rs ity  to  the experim en ta l program f in an ced  by E thy l G aso line 

C o lo r a t io n  began w ith  the  fo rm u la tio n  of th e  agreement m entioned 

above. P r io r  to  th a t  t im e , c e r ta in  members o f the  st a f f  w orking in  th e  

E ichberg  L aborato ry  o f P hysio logy , som^>f whom had been members o f  

th e  group w orking w ith  Dr, Kehoe in  th e  G eneral Motors Research 

la b o ra to ry , had been d i r e c t l y  compensated by E thy l G aso line C o rp o ra tio n , 

p a r t l y  because o f  th e  f in a n c ia l  advantages o f  th e  arrangem ent to  them 

a n d p a r t ly  f o r  reaso n s o f conven ience. There was no q u es tio n  of 

p ro fe s s io n a l  im p ro p r ie ty , bu t on ly  o f a d m in is t ra t ive  form, s in c e  the  

in v e s t ig a t iv e  work was c a r r ie d  out and re p o r te d  in  f u l l  accordance

w ith  th e  s p i r i t  o f  U n iv e rs ity  r e s p o n s ib i l i t y  by Dr„ ifcehn£4 V i  4 r%
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a s s o c ia te s  w ith  the  knowledge and consent o f  th e  P ro fe sso r  o f  

P h ysio logy . N ev e rth e less when the  f a c ts  w ith  re s p e ct to  the f in a n c ia l  

arrangem ent came to  th e  d i r e c t  a t te n t io n  o f  th e  P re s id en t and the 

B usiness Manager o f th e  U n iv e rs i ty , they  re q u ire d  th a t  a l l  w orkers 

in  th e  la b o ra to ry  become re g u la r ly  appo in ted  and compensated members 

o f  th e  U n iv e rs ity  s t a f f ,  and th a t  a l l  funds be ad m in is te red  w holly 

by th e  B usiness Manager o f  th e  U n iv e rs ity  on th e  in s t ru c t io n s  of i t s  

Board o f D ire c to rs . This p o l ic y  was put in to  e f f e c t  in  1930 a t  some 

c o n s id e ra b le  f in a n c ia l  s a c r i f i c e  on the p a r t  o f c e rta in  s t a f f  members, 

b u t w ith  com plete and a c tu a l ly  e n th u s ia s t ic  accep tance o f i t s  ju s t i c e  

and p r o p r ie ty .  S ince th a t  tim e a l l  funds accep ted  from in d u s try  in  

support o f experim en ta l p r o je c ts  have been approved by the Board o f 

D ire c to rs  a f t e r  exam ination o f  the  f a c ts  and a f t e r  agreem ents ex­

p re s s ly  p ro te c t in g  the r ig h ts  and r e s p o n s ib i l i t i e s  o f th e  U n iv e rs i ty . 

M oreover a l l  f u r th e r  a d d i t io n s  to  th e  s t a f f  o f  th e  L aborato ry  have 

been made w ithou t any concern o r  knowledge on th e  pa r t  o f  th e  persons 

invo lved  as to  th e  sou rce o f f in a n c ia l  support o f  th e  L abo ra to ry . A ll 

th e  members o f th e  s t a f f  have shared  in  th e  d isadvan tages a sso c ia te d  

w ith  the  g e n e ra l ly  low s a la ry  sc a le  and th e  somewhat u n c e r ta in  econbmlc 

s ta tu s  o f  the U n iv e rs i ty , and in  c e r ta in  advantages such as p ro fe ss io n a l
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a s s o c ia t io n s  and reaso n ab le  s e c u r i ty  in  tentfre o f  occupation

th a t  accrue  to  members o f a ^U n iversity  f a c u l ty ,  as w e l l  as the

advantage o f freedom from fe d e ra l  income ta x e s  as employees o f  a

m un ic ipa l /U n iv e rs i ty . The l a t t e r ,  o f co u rse , wa.s one of the f in a n c ia l

inducem ents o f fe re d  to  p ro sp e c tiv e  members- o f th e  te c hn ic a l  s t a f f ,

I {¿v ’
o f h ig h e r i n i t i a l  com pensation and la r g e r  o p p o r tu n it ie s  fo r  

f in a n c ia l  advancement* I t  must a lso  be recogn ized  th a t  the "reasonab le

i

se c u r i ty "  r e f e r re d  to  above somewhat more tenuous in  the ce.se 

o f th e  s t a f f  o f th is  lab o rs.to ry  by v i r tu e  o f the  year to  year 

c h a ra c te r  o f  i t s  f in a n c ia l  arrangem ents* A c tu a lly  th e re  somewhat 

g re a te r  s e c u r i ty  than i s  im p lied  in  th is  s ta tem en t s in c e  th e  

p re s t ig e  of the la b o ra to ry  has grown w ith  th e  years and oppor­

tu n i t i e s  f o r  I t s  expansion in  bo th  scope o f work and in  f in a n c ia l  

support have been o f fe re d  on a la r g e r  sc a le  than i t has seemed vzise 

to  a c c e p t . Thus th e  la b o ra to ry  has in te re s te d

I t s e l f  c h ie f ly  and a lm ost e x c lu s iv e ly  in  fundam ental problems of 

genera l m ed ical and h y g ien ic  i n t e r e s t ,  the in v e s t iga t io n  o f which - 

might be expected to  extend over co n s id e rab le  p e r iod s  o f  tim e and

to  invo lve  a m a in ta ined  o r perhaps an In c re a s in g  i nte r e s t  on th e
, ) -

p a r t  o f  In  th i s  connection  i t  should  be

■ -  9  -  ' - -
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p o in te d  out th a t  as the  c h ie f  m edical and h y g ien ic  c o n sulta n t

o f  E thy l G aso line C o rpo ration  ( in  a  p r iv a te  p ro fe ssio n a l  ca p ac ity )  

Dr, Kehoe tf&fi in  p o s i t io n  to  know th a t  the  p u b lic h e a l th  problem

invo lved  in  the d is t r ib u t io n  and use o f g aso lin e  c on ta in in g  t e t r a ­

e th y l  le a d  cou ld  be so lved^ in  a f i n a l  se n se , on ly  th rough  the  most 

in te n s iv e  and ex ten s iv e  study of th e  g en era l m agnitude and the 

sources o f human le a d  a b s o rp t io n , as w e l l  as the  p hy s io lo g ic a l 

mechanisms invo lved  in  le ad  a b so rp tio n  and in  the pro d u c tio n  of

le a d  in to x ic a t io n .  This phase o f th e  work o f th e  lab o ra to ry

th u s ,assu red  o f f in a n c ia l  suppo rt fo #  a c o n s id e rab le  p e r io d  of
• .• \ •

tim e; and i t  m ight be assumed, i f  th e  p ro d u c t iv i ty  and q u a l i ty  

o f th e  experim en ta l work bore any p roper r e la t io n  to  the im portance 

and m agnitude o f th e  problem , th a t  i t  would never lack  sponso rsh ip  

from o th e r  in d u s t r ia l  o rg a n iz a t io n s . The v a l id i t y  of t h i s  assum ption 

can b e s t  be dem onstrated  by r e f e r r in g  b r i e f l y  to  the p u b lish ed

work o f  the la b o ra to ry  s in ce  1930, and by c a l l i n g  a t te n t io n  to

. .  '. •;/ / w , , ^  a -t -O p )  y’1L A *.■ ¿‘‘C A U -0-^ JL . -'0

( t s r ^
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