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In the last few years there has appeared in foreign literature alarge number of  experimental investigations 
establishing the possibility of coupling in the organism by means of sodium ethylenediaminotettaacetate the Ions 
of various metals with the formation of ~atet-solvent complex compounds. 

A particularly stable complex compound of sodium ethylenediaminotetraacetate is formed with calcinm 
ions, on which basis it was recommended as an anticoagulant [8] and for coupling the calcium in various clini- 
cal indications [5, 6j. In addition, it has been used for experimental therapy in poisoning by heavy metals: 
lead [2], vanadium [7] and also for acceleration of extraction from the organism of radioactive elements, for 
example, yttrium [3]. 

Child [.~] showed that sodium ethylenediaminotetraacetate prevents polycythemta inrats caused by cobalt 
salts. The quantitative relationship ber#een it and cobalt in this work remained unexplained, since the solutions 
of the substances in question were added to the food of the animals. 

The possibility of detoxication of cobalt ions with the help of ~oddum ethylenediaminotetraacetate is of 
special interest in connection with the fact that radioactive cobalt in the last few yeass has been widely employ- 
ed in radio therapy. The purpose of the present work was to find to wh~t exte2at and.in what quantitative ratios 
sodium ethylenediaminotetraacetate may serve as an antitoxic for the cobalt ions. Fox this purpose, the most 
convenient is that va iant of the exl~riment in which the biologicaLly determined amounts of cobalt would be 
the smallest possible, which simpHftes the task of establishing the quantitative ratios between sodium e.~ylene- 
diaminotetraacetate and cobalt. We chose detoxication of hydrocyanic acid by a cobalt salt. The doses of co- 
bait nitrat_e and cyanide were obtal.ed by us from the work of V. ~L Rozhkov, N. S. Stepanenko and K. M. Uso- 
va [ 11. 

E X P E R I M E N T A L  MrTEIODS 

The work was conducted on 160 white female mice weighing :t8-22 g. The aqueous solutions of  sodium 
ethylenediaminotetraacetate, cobalt nitrate and potassiura cyanide were introduced subcutaneously in various 
p o ~  of the body of the an i m a l  

It was clear in the preliminary experiments that the mice role.rated without symptoms of intoxication so- 
dium ethylenediaminotetraacetate ~t a dose of 300y/g. 

Three series of experiments we:e conducted. In the first control series (40 mice) the toxic effect of  potass- 
ium cyanide (dose 10 or 12 ?/g)  wa; evaluated; in the second control series (45 mice) the detoxicating effect 
of cobalt (introduced in a dose of 2t) or 30T/g body weight, 20-40 minutes before cyanide). In the third series, 
(75 mice) we determined the suppression of the detoxicating effect of cobalt by means of sodium ethylenediam- 
inotetraacetate (introduced in doses of 35, 100, 200 and 3C0 ? / g  bc,dy weight, 15-30 minutes befo~ cobalt; the 
cyanide as in the second series was introduced 20-40 minutes aher cobalt). The gram-moleculax ratios be~een  
the doses of sodium ethylenediamin )tetraace~te and cobaR in the -~arlous groups of the third series of  expe~l- 
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menu were 1:1.2:1, 4:1. G:I..ck,1. The table shows only three groups with the coefficients 2, 6 and 9. 

EXPERIMENTAL RESULTS 

Cobalt reduced six fold the percentage of animals in which convulsions occarred and fully prevertted a 
fatal outcome upon introduction of cyanide. 

There was a perceptible inhibition of the detoxicating effect of cobalt under the influence of sodium ethyo 
lenediaminotetraacetate even with a coefficl[ent of 2; in more than half tim animals convuBiont o c c ~ .  
and 20% of the mice died. According to the degree of increase in the coefficient, the suppression of t~e cobalt 
effect was intensified. With a coefficient of 9, the toxic effect of cyanide was particularly evident. The pet- 
centage of animals with convulsions and which died in the third and first series of experimenUt proved to be 
simflar (see TaMe). 

Inactivation of Cobalt by Sodium ethylened/aminotetraacetate (ElYrA). 

Series of Experiments 

First (KCN) 

Second [CO(NO,), and KCN] 

Third EDTA, [CqNO,)t and KC~[ 

M- E~,~  

:NO~, 

2 
6 
9 

Number of animals 

Total 

4O 

45 
20 

I0 

IWtth con- 
vtihiom 

4O 000) 

07) 
( ~  

Diet 

(9"0 

~ 
(~)  
180) 

As can be seen from the data presented, with the aid of sodium ethylenediamlnotetteacetate, it  is possible 
to couple the ions of cobalt; sodium ethyleme~sm/~oteuJace.tate ruppreme~ detox/caUon of  cyanide by cobalt 
nitrate as a re~uh of which the tox/c effect of cyanide is sharply apparent. 

The optimal dose of ~odium ethylcned~a-ninotetraacetate is t~at which, in the gram-.-nolecttlaz scant/ca- 
ship is 9 times greater than the dose of cobalt nitrate. 
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