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March 11, 1952 

Dr. P h i l l i p  A. Fuqua 
Kadlec Hospi ta l  
Richland, Washington 

D e a r  PhF1: 

I am sending t h e  proposed p m t o c o l  for your cons idera t ion  and 
s u ~ p 3 t i o n s .  
could ge t  t oge the r  along w i t h  a record of t h e  use of EDTA in humans 
t o  da t e ,  with references.  
personal  c o w m i c a t i o n  I have included tiic o r i g i n a l  l e t t e r  o r  manus- 
c r i p t  whenever I could. These, of course,  I would l i k e  to have rc+ 
turncd for rqy f i l e .  I om 3 w e  t h e r e  is no objec t ion  o f  your having 
copies  nade of th ings  of spec ia l  interest. I have marked thepapers  
I siiould l ike t o  have returned.  

I a l s o  a m  including a l l  of t h e  t o x i c i t y  d a t a  t h a t  I 

When t h e  i n f o m t i o n  was obtained by 

I looked up t h e  c i i r i c  ac id  d a t a .  Kety and Letonoff (Am. J. 
‘M. Sc. a 406 (1943)) gave 20 g m m s  of  sodium c i t r a t e  d a i l y  by 
mouth in t h e  treatment of l ead  poisoning without any ill e f f e c t s .  

I wrote Dr. Fenn b o l e  of t h e  Riker Laborator ies  in Los kngeles ,  
and asked h i m  t o  send you tw dozen one  gram ampules o f  C a  EDTA for 
huvrn use and a l i t e r  of 25% Ca EDTA t o  Ihrry f o r  a n i m a l  experimenb- 
t ion .  

As you can w e l l  surmise I a m  i n t e n s e l y  i n t e r e s t e d  i n  having 

Please  keep me informed of developments and f e e l  free t o  
Ca EDTA t r i e d  in a case and w i l l  be glad t o  cooperate in any way 
we can. 
c a l l  on 3e a t  any t ime. 

With b e s t  reEards, 
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Harry Foreman, M. I). 
U n i v e r s i t y  of C a l i f o r n i a  
R a d i a t i o n  l a b o r a t o r y  
Berkeley 4, C a l i f o r n i a  

Dear Harry : 

I enjoyed  very  much hea r ing  from you. 
d i sc repancy  ln o u r  t o x i o i t y  data on CaEDTA l a  a c c i d e n t a l  r a t h e r  
than  r e a l .  The gal who keepe the books l e  c u r r e n t l y  o u t  o f  town 
S O  Allow m e  t o  check our  r eco rds  l a t e r  f o r  c o n f l m , a t i o n  a 8  t o  W h a t  
I a m  a b o u t  t o  t e l l  you. I am writing you rather than  d e l a y  you 
beyond t h e  co r fe rence  date of which you spoke. 

As I r e c a l l  o u r  d a t a  on t h e  t o x i c i t y  of CaEDTA by v e i n  i n  r a b b i t 8  
po in t ed  t o  a n  !4.L.D. 50 of about  2500 m g / K g .  Dosage 1 . P .  i n  r a t e  
r a n  ve ry  much I n  t h e  same order of of magnitude and  I . V .  i n  rate 
t h e  v a l u e s  were s l i g h t l y  lower. We have conducted a good d e a l  of 
h i g h  l e v e l  c k r a n i c  t o x i c i t y  work i n  r a t e  per  0 8  and a g a i n  a6 ner i r ly  
a8 I rezember 2% concen t r a t ion  i n  t h e  water  has  thua f a r  (eome 
monthe) been wi thou t  e f f e c t .  

The huTan data I can g ive  you with c l o s e r  a s s u r a n c e  because I oom- 
pi led t h e  s t o r y  myeelf .  I n  one c s s e  of ch ron ic  B e r y l l i o a i e  a man 
has been g iven  a t o t a l  of 98 g. of CaEDTA by v e i n  over  a per iod  of 
22 days.  The dosage was gradual ly  upped d a i l y  from 100 me;. to 
f i n a l l y  10 grazls a t  a s ingle  I.V. I n j e c t i o n .  There was no i n d i c a t l m  
of t o x i c i t y  e i t h e r  a c u t e l y  o r  cumulat ively ove r  the  per iod  of t rea t -  
Rent or a f t e r w a r d s .  I n t e r e a t i n g l y  enoudh even t h e  usua l  ind lca t io : ie  
of calcium i o n  w r o d u c t l o n  by t h e  I . V .  r o u t e  -- namely, the  warm 8 e I ; -  
s a t l o n  used f o r  Aaculat lon time de te rmina t ion ,  wae abeent .  The work 
w a s  done a t  anDther  i n s t i t u t i o n  and Be a n a l y s i e  i n  t h e  u r i n e  have rizt 
y e t  been completed. 

I have the feeling t h a t  

DOE ARCMTVE~ 

I have my own Coubte as t o  t d $ p t t n t i a l  e f f e c t l v e n e e e  i n  ch ron ic  E3e 
poieoning. 
beyond r e v e r e i S l e  change even i f  the Be could be cleaned out of t h e -  
system. 

I f e e l  t ha t  t he  a may have been i r r e p a r a b l y  done 

I do n o t  know w h a t  your data are  on t h e  t o x i c i t y  of CaEDTA. There &re 
three p o i n t s  bearing comment. The f l r e t  refers t o  t h e  n e c e e s l t y  that 
f r e e  Veraene be abeen t  from t h e  p r e p a r a t i o n  under  s tudy.  The second 
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problem beare on t h e  equal requirement t ha t  excese calcium ion be 
a b a e n t  i n  the e o l u t i o n  and f l n a l l g , i n  t h i s  e l t u a t i o n ,  one ehould 
a160 guard  a g a i n s t  an excees of ea l t  t h a t  may inadve r t en t ly  c reep  
i n  t h e  s o l u t i o n  i n  apjuetrnent of ph by a c i d  o r  baee. Theoe point8 
having been ca red  f o r  I have the f e e l i n g  t h a t  our r e e u l t e  w i l l  be 
the  same. I axr: wondering i f  I can g e t  Dr. Slnder  a t  Reroworth 
Chemical Compacy t o  prepare a batch of CaEDTA f o r  both of u8, 80 
t h a t  we can make a d i r e c t  cornpariaon. 

I n  t h i e  connect ion we have completed a r a t h e r  ex tena lve  determlna- 
t l o n  of t h e  M.L.D. 50'8 of PA Aaetate  and P &  Vorsene I . P .  In  rate 
t h a t  may have Borne bear ing  on tlie eubJect .  Although t h e  r a t  it! 
r e e l a t a n t  t o  lead poieonlng, a8 l e  known from o t h e r  work, we ImVe 
been able t o  e s t a b l i s h  that f o r  P A  Acetate the I . P .  M.L.D. 50 rune 
a b o u t  650 mg/Q. c a l c u l a t e d  a8  Pb*. Fo P 1 Versene the value  f ' O r  

For  t h i s  work t h e  aau to  
t o x i c i t y  waa def ined  a a  dea th  having occurred w l t h l n  a poriod of one 
week. 

DOE ARCHIVES 

t h e  I4.L.D. 50 is about  2500 mg/Kg .  of P SI) . 

1I.d l i k e  t o  hear  from you on y o u r  own work. How l e  Kopp'e old m o u p  
g e t t i n g  along on the  Cab5 problem? Anythln5 new? Are t h e y  r t i l l  i n  
bus l n e  a8 ? 

Very  bea t  regurde,  

P a r t i n  Rubin 



~!W?.OCOL FOR THE USE OF Ca EDT A IN :1 V' A. s 

A m :  1. To t e s t  t h e  eff icacy of C a  EDTA in a c c e l e m t h g  t h e  axc re t ion  of 

Plutonium i n  humans. 

2. To determine toxic effects,  Ff any. 

3. To obtain da ta  for es&blis.Mng a n  optimum dosage. 

4 .  To determine t h e  bes t  mode of adminis t ra t ion  of the d z q .  

GENERAL PRflCEDUHE: 1. Starting one week before a d n i n i s t r s t i o n  of t h e  d W ,  

24 hour urine and feces specimens ore to be c o l l e c t e d .  

2. 

:-7c ..,. -, 
d - 1 - L  --.. , -J 

On day of  tes t  - (a) physical  exmina t ion  uit?i  s p e c i a l  ec2plmsis on 

skin condi t ion and neurological  s t a t u s ,  (b)  20 cc hlood for laboratory 

tests to be drawn. The t e s t s  t o  be run include Ri:C, UBC, !iCt!, I l o C 1 R b C r i t ,  

serum Ca, P, t o t a l  p r o t e i n  A/C r a t i o ,  NPN, Addis count, PSP w i n o  urobi lLWn 

and blood and urlne EDTA levels. 

3.  Complete Laboratory tests to  Le run every  day. P. E. t o  he done bcfare 

each time t h e  drug is  administered u i t i ,  careful observat ion for e rup t ions ,  

jaundice , neurolocical  changes , hcadacl~cs, mora l a ,  dia.rrhc3. and o l i p r  la. 

4.  Administration of t n e  drug - 5 gms i n  lo00 cc mllno Given by I.V. 

d r i p  over a per iod of 2 hours. 

5 .  

after t h e  l a s t  adminis t ra t ion of the dmg.  

Laboratory work and co l l ec t ion  of specimens t o  cont inue u n t i l  3 days 

D I S C U S S I O N  

The use of EDTA Fn humans is s t i l l  so recent  t h t  very feu reports I n V t ?  

reached t h e  stage of pub l i ca t ion .  

was obtained by personal  communication w i t h  t h e  people presant ly  BnCaCcd in tlic-work- 

Because of t h e  c u r r e n t  na tu re  of t h e  work t h e  compilation neccssnr i ly  is not coq lc t . . .  

It covers,  however, most of  t h e  cases up t o  January, 1952. 

Most of the infomation contained in t i d 3  toll@ 



c _- 

I t  i s  q u i t e  surprising that in view o f t h e  recent  app l i ca t ion  of t h i s  agent  

t o  b i o l o g i c a l  problems (approximately 1& years), t h e r e  are already between bo to 

70 a p p l i c a t i o n s  in humans Ln which the  drug o r  its che la t e s  were adminis tered in- 

t ravenously and 2 cases  in which it was appl ied t o p i c a l l y .  

t e n s i v e l y  i n  a w e t e r a l  and v e s i c a l  i r r i g a t i n g  so lu t ion  fo r  t he  d i s s o l u t i o n  of 

stones.  

has been usod in process ing  of human phsma and a number of cases have received 

t h e  d w  Fn t h i s  w e r .  

It is being used a- 

One s e r i e s  o f  20 to  30 cases i s  already on report. Recently t h e  dlvg 

The doses range f r o m  100 mgm t o  aa  high as 10  gm administered h t r a v e n o u s l y  

i n  a s ing le  dose. One ind iv idua l  received a t o t a l  of 95 gm over a per iod  of 22 

DOE ARCHIVES days.  

P a t i e n t s  r ece iv ing  t h e  drug were carefully followed c l h i c a l l y  and by labora- 

t o r y  t e s t s .  

Ca, Na, K ,  P and p r o t e i n  levels .  

f u r t h e r  i n v e s t i g a t i o n  i s  t h e  aber ra t ion  in t h e  Addis Test r e s u l t s  reported in t h e  

case  which received 95 @I of Ca EDTA. 

When t h e  Ca che la t e  was used t h e r e  wero no a l t e r a t i o n s  i n  t h e  serum 

The on ly  poss ib l e  t o x i c  e f f e c t  which bears 

No c l i n i c a l  evidence of r e n d  h p a i m e n t  

w a s  apparent a t  t h e  time. 

apparent ly  d t e r e d .  

o f  t h e  serum Ca and P l e v e l s .  

u i l l  d i sp lace  Mg from combination w i t h  EDTA and VU be removed from t h e  body as 

t h e  che la t e  of t h e  EDTA. 

Ca changes. 

view of i t s  p m p e r t y  f o r  lowering serum C a .  

m,en t h e  N i  c h e k t e  was used t h e  s e m  values  were 

The use  of tne Me; che la t e  r e su l t ed  i n  no t i ceab le  depression 

T h i s  i s  t o  be expected i n  v i e w  of  t h e  f a c t  t h a t  Ca 

pho3piiorus serum l e v e l  depressions were secondary t o  t h e  

Tne app l i ca t ion  o f  unchelated EDTA i s  not  recommeiided for humans 

Even when t h e  material i s  appl ied- .  

percutaneously i n  a 5% ointment t h e r e  w a s  a marked drop in serum Cn from U. m p  

t o  8 m p  p e r  100 cc in 2 days. 

0 0 0 1 3 1 8  



It silould be  noted that extensive t o x i c i t y  experiments voro carricd o u t  in  

animals b o t h  a t  Eerkeley and by D r .  Rubin nnd his p m p  a t  Ccorgctown Univcr3lty 

before  any of t h i s  work w i t ! i  humans was done. 

weight of t h e  EDTA will result in doat!] uit i i  hypocalcemic totony in 20 minutus 

i n  t h e  rat. 

t h e  LDg days was found t o  be 3 p per kilo of  body wcieht w h n  odminiatorod 

h t r a p e r i t o n e a l l y  to the  rat. 

the i n j e c t i o n  of a highly hypertonic so lu t ion  i n t o  thc i n t m p o r i t o n o a l  cav i ty .  

Le33 than /+OO rngn per k i l o  of 

Similar l e v e l s  apply f o r  r a b l i i t s .  W i t h  tlic CO chclnto,  houovor, 

Death occurred with mrkcd o s c l t o a  r o m l t l n ( :  from 

In  chronic t o x i c i t y  s t u d i e s ,  n n h l s  huvc been fcd a gtock d i c t  containing 

3$ Ca EDTA f o r  5 months. 

grn per  k i l o  of bodywight .  

had a daily food i n t ake  s i m i l a r  t o  t h o  c o n t r o l  animnla arid over t h u  per iod 6 

time t h e y  had t n e  same weight gain.  

This r ep resen t s  a daily lntako of opproximatoly 1.5 

Them were no oppnrcnt ill effects. Tho anlmlo 

A t  nutopsy no unusual f ind ings  wore notcd 

on gross examhat ion .  

-mination. 

which p e r s i s t e d  through t h e  course of t h e  cxporiment. 

about two-thirds of t h e  u e i s h t  ga in  of ttic control animnls. 

lm d i e t  d l  d i e d  u i t h i n  a weok. 

Some of the  t i smes  n r e  being propured for hiotologicol  

Animals fed a d i c t  containing 5% Cu EDTA developed a dlurrtica 

Theee ~ n l m l s  a x f ~ l l l t o d  

h i m a h  fod On n 

They had B ve ry  mnrkcd d i a r r h m .  

D3E ARCRIVES 
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