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E thy lened iamlne te t r aace t i c  _acid (EDTA) reacts with the ions of trlany heavy  meta ls ,  forming stable 

water -so luble  Complexes,  aim ill this way It inact ivates  tile meta l s ,  and fac i l i ta tes  their e l imina t ion  froth the 

organism.  This property has led to Its appl ica t ion  to tile t r ea tment  of heavy  ttletal poisoning: IEad [6, 13, let], 
vanadium [12] (Mit( :hel l ,  19.q3), plutoninnl [10], mallganese (Radier,  1954), and others, and for the inac t iva -  

lion o f  cobal t  [3, 8]  (Child,  1951, Belgova,  .105{;) a d cadlniuln [2], and for accclera t io l !  of e l i tn inat iou of 
rad ioac t ive  e lements  fronl tile body,  snch as y t trinnr [9, 15]. 

Tile objec t  of the present research, was to  invest igate tile poss ib i l i ty  of inac t iva t ing  tnerctiry ions by recalls 

of EI.rFA, and to find the  necc isary  quant i ta t ive  ratios be t#een  EtJq'A alid Inercnry; this problcnrhas  not been 

ehJcidated i n  the l i tera ture .  

FOr this purpose.we Selected expcr inlenta l  conditions Stl(ttl that  b io log ica l ly  de tec tab le  all lOUlltS of mer -  

cury tf~ll were as smal l  as possible,  in  order to fac i l i ta te  the dctcrmilra t ion of the rat io  of EDTA to inercury 

..needed to suppress the toxic act ion of tile la t ter .  A suitable exper imenta l  procedure was to prevent  deve lop-  

-merit of carbochol ine  effects on frog h'cart b y  nlcans of c31~e of  the salts o f m e r c u r y  (mercur ic  chlor ide)  [ t  ]. 

T h e r e a c t i v l t y  of an isolated frog's heart  to tile same collcentrat ion Of carhochol lne ( i  : 4 , 000 ,000 -  

100,000-,000) was tested 3 t imes hi each experhnent  (the earhocl iol i , |e  test). 

�9 Fl rs t ' carbochol ine  test .  After reeordhig contractions of tile heart  for 5-10 minutes earbochol ine was in-  
troduced Into  the cannula i  causing either a reduction of the ampl i tude  of the cont rac t ions ,  or their to t a l  arres't. 
T h e h e a r t  was thenwashed  out with Ringer sohltion for a minute,  to remove carbochol ine.  Second carbocho-  
l ine test: after "the a m p l i t u d e o f  the contractions had returned to tile Ini t ial  level  Calch, m EDTA was Introduced 

Into the cannula (concentrat ion,  [ : 1 0 , 0 0 0 -  20,000), followed after 5-10 inlmttes-by a mercuric ci]i0ride soht- 
tlon (1 : 1,100,000); in some exper iments  mixtures of mercur ic  ch lo r idea r id  EDTA solutlons, Of the above con-  
cent ra t ions ,  were made 30-60 mlnntes ea r l i e r ,  and were added to the perfuston fluid. React ivi ty  of the heart  
to carhoch01ine was again  tested (for 1 minute) ,  10-15 minutes after perfusion with mercur ic  chloride or mer -  

curic  chlor ide-EDTA mixture .  Tile extent  of inact ivat ion of the mercury ion by EITI'A was assessed from the 
intensi ty o'f the carbochol ine  reaction;  If it  approached that of tile first test it  followed that tile mercuric  ch lo-  

r ide e f fec t  was abol ished,  i nd ica t ing  bindh|g of mercury ions, while if the earbochol ine  reaction, was weakened 

or abolished i t  followed that mercury ions were present.  

Third carbocholi t ie  test: this was performed af ter  washing out EDTA, mercur ic  chlor ide,  and carbochoi iue.  
Mercuric chlor ide was perfnsed, at  the same eoncentrat |on as ill the preceding exper iment ,  and was followed 

after  10 -15  minntes by carboehol ine .  The carbochol ine react ion was either absent ,  or was very Weak, in this 
t es t .  The  mercuric chlor ide react ion was irreversible,  and for this reason this test trod to be the last of e a c h  
series. The third test was not performed ' in  Ina!ly of tile experinlents ,  when tile second carbocholine react ion 

was found tO be suppressed. 
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hi all, we performed 20 experiments, li~volvl!lg (;2 tests, 

The molar proportions of EIYI'A to mercuric chloride were 6, 12, 24, 48, and 120. 

E X P E R I M E N T A L  R E S U L T S  

Statistical treatment of the experimeutal data showed that the effect of mercuric chloride Is abolished 
when the molar ratio of EDTA to mercuric chloride is 120: l .  Inactivation of mercuric chloride Is not observed 
when thts ratio Is lowered to 48: 1. 

The results found for the isolated heart preparation led us to investigate the possibility of applying EDTA 
to Inactivation of mercury ions In the intact organism. These experiments were performed on 50 adolescent 
female albino mice,  wclg.hlng 18-22 g. Mercuric chloride was given by lntraperit0neal Injection, at a dosage 
level of 10 pg per g body weight, and calcium EIYI'A by hltravenous Injection (dose, 400/Jg/g) or subcutane- 
ously (dose, 1 rag/g). The respective molar ratios of EDTA to mercuric chloride.were, accordingly, 60 : t alid 
100.' 1. At fllesc dosage levels, calcium EDTA alone does not produce any toxic symptoms in mice (10 mice). 
Injection of mercuric chloride alone, to a control group, caused the death of the animals within 2-3 days/with 
symptoms of acute apnea (10 mice). Previous administration of EDTA (20-30 .minutes before mercuric chloride) 
did not prevent the death of the animals (30 mice). 

D I S C U S S I O N  OF RESULTS 

The toxic effect of merc,tric chloride OU an isolated frog's heart was abolished if it had previously been 
mixed with EiYrA, or if the heart had previously been perfused with EDTA. This could only be achieved , how- 
ever; by the use of a considerable excess of ElYrA (120 M EDTA: M HgC!z). Inactivation of the mercury ion 
could not be achieved in the whole organisrn by injection of EDTA in approximately the same molar propor- 
tions. 

Our results indicate that EDTA binds mercury ions much less firmly than it does other metals. Thus we 
have shown in earlier papers that cadmium [2] and eobalt [3]. .are inactivate.d by EDTA at molar ratios of I a u d  
2, respectively. It is knowtl, on the other hand, fllat the toxic effects of mercuric chloride can be abolished by 
compounds containiug sulfllydryl groups, such as mercaptosuccinate it ,  5, 1I] and cysteine [4]. It may hence 
be concluded that mercury ion is much more firmly bouJld by sulfllydryl groups, for which reason compounds 
containing such groups are better aHtfdotes to mercury poisoning than is EDTA. "['his view is supported by file 
findings of Bell (1955), who studied the effects of EI)TA and dimercaprol (BAL) on elimination of mercury and 
lead in a case of chronic poiso~iing. EDTA caused a sligln fall in excretion of mercury, whereas dimcrcaprol 
greatly increased it, 

SUMMARY 

It was experimentally prove d that !nercury fnay be fixated with the aid of ethylendiaminetetraacetic 
�9 acid. T h e  latter, likewise, promotes excreUou of mercury from the body. It was es.tablished in e xperitnents 
on isolated frog's heart that the ratio of the quantity of sublimate and ethylendiaminetetraacetic acid should 
be 1 : 120 for total  fixation of mercury,  However, it Was impossible to fixate mercury in the intact organism, 
even in presence of this rail6. 
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