
January 12, 1943*

Dr* K arl ieunbaoh.,
Dept# b io lo g ic a l Chords t r y ,  
C o llege o f - ied ic in e , 
d i v e r s i t y  o f  C in c in n a t i ,  
C in c in n a t i ,  Ohio*

Dear Dr* basabachs

I  have road w ith  in te r  o a t  your paper w ith  Kehoe and logan in  th e  l a t e s t  
Jo u rn a l o f  Pharmacology and Ixporirasat& l ¿horapexitics and should  bo g ra te fu l  
fo r  a re p r in t*

I t  is  u n fo r tu n a te  th a t  you were led  to  s ta t e  th a t  your d a ta  c a s t  doubt 
upon my co n c lu s io n s , when as- a  -¿flatter o f f a c t  the  d a ta  you rep o rted  a re  
r a th e r  irrS'5&*Snt to  th o se  co n c lu s io n s» S ince I r.n.y have f a i le d  to  some 
e x te n t in  leaking mysolf p e r fe c t ly  c le a r  i a  my paper on th e  lead  c i t r a te  
complex, perhaps I  may tak e  t i l l s  o p p o rtu n ity  o f c lar i f y in g  th e  is s u e .

by study ing  p o to n t io m s tr ic a l ly  c e r ta in  so lu t io n s  o f sodium c i t r a t e  and 
load n i t r a t e  I -was ab le  to  a r r iv e  a t  a form ula and a d is so c ia t io n  co n stan t 
( a t  th e  io n ic  s tre n g th  end pH o f p la sm )  f o r  a lead  c i t r a t e  complex w hich I  " 
had p rev io u s ly  shown to  e x is t*  From th e  v a lu e  fo r  th is  c o n s ta n t and th e  • 
norm al c i t r a t e  co n cen tra tio n  in  human b lood i t  was p o ss ib le  to  a r r iv e  a t  

a  v a lue  o f  about 20 fo r  th e  r a t io s  ( lo ad  c i t r a t e  complex)/ ( lead  ion )*
To s ta te  i t  sim ply those  d a ta  in d ic a te  th a t  20 tim es as much load e x is ted  
as a  so lu b le  lead  c i t r a t e  ion  th an  as sim ple lead  ion* Mince w ithou t knowledge 
o f  th e  presence o f so lu b le  complexes o f  lead  in  th e b lood a l l  th e  so lu b le  
lead must be in  th e  fo r a  o f th e  sim ple lead  *on, I Tree ab le  to  s ta te  th a t  
11 th e  normal b lood c i t r a t e  i s  capab le o f  keeping in  so lu tion . sn  amount o f 
load 20 tim es as g re a t as th a t  which tho  s o lu b i l i t y o f  th e  in so lu b le  lead  
compounds o f  th o  body would o therw ise p erm it* I  do n o t ace how your f ind ings 
o f lo ss  th an  10.5 o f th o  blood lead  in  th o  sensei ( a f a c t  w hich I had always 
assumed as so on p u re ly  th e o re t ic a l  groundc) in  any way c a s ts  doubt on o r 
i s  even p e r t in e n t  to  my conclusion*  b o te  th a t  I d id n o t say t h a t  c i t r a t e  
o f  norm al blood keeps 20 tim es as much lead  in  s o lu t io n  ns in  in so lu b le  form* 
i-ote a ls o  th a t  you have no reason  fo r  assuming th at  b lood in  plasma is  in  ' 
so lu t io n ,a s  a  m a tte r o f  f a c t  th e re  is  good reason  to  f e e l  th a t  most o f th e  
plasma load  i s  n o n -d if fu s ib le *  bven w ith  1,5 o f th o lead  o f th e  blood p re sen t 
in  th e  p la s m  th e re  could s t i l l  be 20 tim es as much lead  w e s e n t  as th e  
c i t r a t e  complex than  as sim ple load ion*

In  on ly  one o&bq do your r e s u l ts  approach p e rtin en ce  to  my conclusions*
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This i s  your experim ent w ith  c i t r a t e  as an a n t i~o on gu le n t  * From pu re ly  
th e o re t ic a l  co n s id e ra tio n s  I  should expect c i t r a t e  to  cause mi in c rease  
in  plasma lead  a t  th e  expense o f  e ry th ro c y te  lead* b u t oven here a  f a i lu r e  
to  observe such a  r e d is t r ib u t io n  would n o t r e f l e c t  upon th e  v a l id i t y  of 
njr conclusions s in ce  c i t r a t e  cou ld  cause an in c rease  in  d i f f u s ib le  over 
n o n -a i f fu s ib le  lead  e n t i r e ly  w ith in  th e  p la sm  lead  f r a c t io n  w ithou t 
causing  a change in  t o t a l  lead  in  th e  p lasm *  In  your experim ent , however » 
th e  o i t r a to  wae in  c o n tac t w ith  th e  whole b lood o n ly  m om entarily  befo re  
c e n tr i fu g a t io n  -  ija rd ly  a  f a i r  lortfith o f tim e in which to  d e te c t changes 
in  so complex a  system  o f e q u i l ib r ia «  N e v e rth e le ss , th o  you f in d  no s ig ­
n i f i c a n t  change in  plasma lead  a f t e r  th e  a d d it io n  of c i t r a t e ,  1 f in d  on 
examining your own f ig u re s  a s ig n i f ic a n t  in c re ase  in  p la sm  lead  where
c i t r a t e  ■ was used over th a t  w ith  no an ticoagu lan t*t  T  i * o'-io igno res tho
’’le ss  th an ” s ig n  in  tho experim ent on an im al 7 on© f in d s  a  mean in c re ase  
in  plasma lead  w ith  o i t r a to  o f 45/» w ith  a  s tan d ard e r ro r  o f 15*4, a t  
va lue o f 2*S2 and a p va lue  of 0*05 o r le ss  -which is  c e r ta in l y  s ig n i f ic a n t*  
I f  on© leans over backwards and c a l ls  th e  in c rease  in  anim al V n i l ,  one 
f in d s  a mean in c rease  o f  40$ w ith  a s tan d ard  e r ro r  o f 1 7 ,1 , a t  o f 2*54 
and a p va lue s l i g h t l y  g re a te r  than  0 ,0 5 , which c e rta in ly  approaches 
s t a t i s t i c a l  s ig n i f ic a n c e •)  Ihus we f in d  th a t  f a r  from c a s t in g  doubt on
my co n c lu s io n s, th o  one p e r t in e n t  sxperitror 
f irm s my th e o re t ic a l  p red ic tio n s*

v  i.n your paper a c tu a l ly  eon*

\
i

As a m atte r o f  f a c t  f o r  th o  p a s t s ix  months 1 have boon working in  
a ss o c ia t io n  w ith  Nr* Aubifea an e f f o r t ,  among o th e r th in g s,  to  t o s t  my 
th e o r e t ic a l  conclusions as th e y  apply  to  th o  lead  pa r t i t i o n  in  blood in  
v i t r o  and in  v iv o , i t  re q u ire s  ra re  th an  an understand ing  o f th e  p a r t i t i o n  
o f lead  between plasma and c o l ls  to  oonfirm  o r r e j ec t  th e  s ig n if ic a n c e  of 
th e  lead  c i t r a t e  complex in  th e  s ta te  o f  lead  in  the  blood* A d i r e c t  
approach would be by a  study  o f  lead ion  c o n cen tra tio n  in  b lood , b u t cinoe 
th a t  i s  m a n ife s t ly  im possib le w ith  p resen t te ch n iq ues , an approach can be 
made by study ing  th e  d i f f u s ib le  f r a c t io n  o f  p la s m  load and th o  e f f e c t  o f  

o i t r a to  thereon*

Perhaps 1 , in  tu rn  hove m isunderstood your c r i t i c ism  o f my conc lusions*  
I f  so above ex p lan a tio n  m y  have boon unnecessary* Aside from t l ia t  one 
reg«etao$ l® k fcoonetruction  I  f e e l  th a t  your paper was most in te r  op ting
and has answered a  problem o f fundam ental im portance in  th e  physio logy  of 
lead  eoinoning*

■ "leg poet f u l l y ,

X E  0012267

Coymour f*  f e ty


