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The periodic addition of the sodium sal t  of ethylenediaminetetraacetate to the diet of albino 
ra t s ,  s tar t ing when the animals have reached maturi ty,  increases  the mean and maximal 
life span although analysis of the causes of death revealed a higher incidence of neoplasms 
in these ra t s .  The addition of the compound to the diet after  the animals have reached a 
preseni le  age has no effect on the life span or  morbidity of the ra ts .  
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Ions of the transit ion metals readily form nonspecific complexes with proteins and nucleic acids,  
leading to the formation of both in t ra-  and in termolecular  bonds. Their role in the p rocesses  of c ross  
linkage makes metals  entering the body a possible factor  in aging [1, 5 , 8 ] .  To test  this hypothesis exper i -  
mentally,  it has been suggested that chelating agents of low toxicity, and in par t icu lar ,  ethylenediamine- 
te t raacetate  (EDTA), which accelera te  the metabol ism of metals,  be administered to animals [1, 2]. By 
binding metals p resen t  in the blood Serum and promoting their  more  rapid excret ion with the urine,  EDTA 
stimulates the re lease  of metals f rom the t issues into the b loodst ream.  If c ross  linkages in macromole -  
cules are  ruptured under these c i rcumstances ,  the aging p rocess  would be expected to be delayed. 

Previous  experiments showed that the intermit tent  addition of EDTA to the diet of ra ts ,  s tar t ing when 
the animals had reached matur i ty  (from the age of 320 days),  leads to an increase  in the mean life span [3]. 

In this investigation the survival  of rats  was compared after  ea r ly  and late administrat ion of EDTA 
and the causes of death of the animals were  analyzed on the basis of the results  of  path,  morphological in-  
vest igation.  

E X P E R I M E N T A L  M E T H O D  

Virgin female noninbred albino rats aged 320 days (series I) and 583 days (series II) were used. 
The disodium sal t  of EDTA was added to the diet as a 5% solution in a dose of 50 mg per  rat  per  day for 
10 days (course),  with an interruption of 2 days in the middle of the course .  Each subsequent course  be-  
gan 6 weeks af ter  the end of the previous course .  The scheme of administrat ion of the compound was 
drawn up on the basis that prolonged, continuous administrat ion of this dose induces appreciable changes 
in metabolism in the rats and, in par t icu lar ,  leads to baldness [910 Intact rats  of the same age, kept under 
identical conditions with the experimental  animals ,  acted as the control.  The animals were weighed be-  
fore each course .  Observations were made on 208 rats ;  58 in the control and 56 in the experiment  in s e r -  
ies I; 48 and 46, respect ively ,  in se r ies  II. The data of death was recorded precise ly ;  some of the dying 
animals were autopsied and their internal organs examined histologically.  

The cr i te r ion  of Student and Fisher  (X 2) was used for the stat is t ical  analysis .  
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Fig. 1. Survival (continuous lines) and 
weight  (broken lines) of rats  fed in te r -  
mittently with EDTA star t ing f rom ma-  
turi ty (A) and preseni le  (B) age: 1) con-  
trol; 2) experiment.  

TABLE 1o Effect of EDTA on Mean and 
Maximal Life Span of Rats (in days) 

I 
Series [ Group of 

r animals 

II 

Control 
Experimental 

Control 
Experimental 

I 
Mean life span I 

Maximal 
I 

mortal- mortal- ! life span 
ity 50% [ty'100% I 

486----- 15 
610-----23 
P<0,001 

676+-- 11 
689--- 13 

571--20 769---29 
678 -+- 27 903--- 22 
P<O,OOl P<O.05 

756-~15 I 949-+24 
763• 931~27 

EXPERIMENTAL RESULTS 

Daily inspection revealed no pathological changes in 

the external appearance and behavior of the experimental 

rats o 

Curves of the survival and dynamics of the bodyweight 
of the rats in the two series of experiments are shown in 

Fig. I. The shift to the right of the curve of survival of the 

experimental rats in the experiments of series I indicates 

better survival of the animals receiving EDTAo Judging 

from the dynamics of the curves, there was no difference 
between the survival rate of the control and the experimental 
rats in ser ies  tI~ 

A s imi lar  pat tern was found when the mean and maxi-  
mal life spans were compared (Table 1). The maximal life 
span was taken to be the mean life span of the longest-l iving 
individuals (the last  10% in each group). In the experiments 
of ser ies  I, both the mean and the maximal life span were 
significantly higher in the experimental  ra t s  (Table 1). 

Analysis of the frequency of diseases  causing death 
(Table 2) was based on the accepted classif icat ion of d i s -  
eases in albino rats [7, 10]. Since the rats of ser ies  I and 
II were under observat ion f rom different ages,  data on the 
morbidity of the rats  in ser ies  I s tar t ing f rom the preseni le  
age {over 540 days) are included in Table 2. 

The commones t  diseases  were  infectious and inflam- 
matory:  acute and chronic inf lammatory diseases  of the 
resp i ra to ry  t ract ,  evidently mycoplasmosis  [4]; unidentified 
diseases of the u l c e r a t i v e - n e c r o t i c  type such as noma in 
the region of the neck; peritonitis secondary  to pyogenic ab-  
dominal abscesses .  

Benign tumors were represented by f ibroadenoma of the m a m m a r y  gland. The commonest  of the 
malignant neoplasms were carc inomas  in various situations (lungs, l iver,  smal l  intestine, m a m m a r y  gland) ; 
lymphatic leukemia was found in two rats  (experimental in ser ies  I and control in ser ies  II). 

Degenerative diseases  include c i r rhos i s  of the l iver,  hepatitis,  glomerulonephri t is ,  and cardiovascu-  
lar  fai lure.  

It will be c lear  f rom the resul ts  shown in Table 2 that in ser ies  I there was a s tat is t ical ly signifi-  
cant difference between the control and the experimental  groups as regards  the frequency of neoplasms.  
In ser ies  II there was no s tat is t ical ly s ignif icant  difference between the control and experimental  groups 
for  the frequency of any d iseases .  

Intermit tent  feeding with the sodium salt  of EDTA, s tar t ing f rom the age of maturi ty,  thus improves 
the survival  rate and lengthens the life span of albino ra t s ,  whereas feeding with the compound s tar t ing 
la te r  in life has no such action. If the beneficial effect of EDTA is in fact attributable to its interference 
with the aging p rocess ,  the role of age discovered in this investigation evidently means that EDTA, when 
given in this way and in these doses,  does not act  on established senile changes but can retard their ap- 
pearance .  

The higher frequency of neoplasms in rats receiving EDTA f rom the age of maturi ty (compared with 
the corresponding control) calls for an additional study of the preparat ion,  although careful  investigations 
[6] did not reveal  any carcinogenic proper t ies  of the calc ium salt  of EDTA when added to the diet of rats 
in doses of 50-250 mg/kg,  i .e. ,  close to those used in the presen t  exper iments .  

The higher frequency of tumors is possibly an unfavorable aspect  of the positive effect  of EDTA on 
the life span. Since the experimental  rats  of ser ies  I lived longer than the controls ,  the probabili ty of ap-  
pearance  of malignant neoplasms in these animals was higher,  for  tumor growth is closely connected with 
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T A B L E  2. F r e q u e n c y  o f  D i s e a s e s  L e a d i n g  to Dea th  in Ra t s  R e -  
c e i v i n g  EDTA I n t e r m i t t e n t l y  

Ser- 
ies 

Group of 
animals 

Control 
Experimental 

t Control 
Experimental 

"~ IInfectlous and Other deg_ener- 
o .~[inflammatory, " a ' i  ant lative diseases 

o Idiseases(ofthe Neoplasms tm I gn _ -. ; ..... 
" in parentheses) ]wastin (in 

N r respiratory lane senile 
~ ]tractin paten.) �9 ~ ~" Iparen~eses) 

17 12 (4) 1 (0) ] 4 (2) 
20 9 (2)27,,2 = 6 (5) l 5 (3) 

6,84 for d f = 2 P<0.05 

22 13 (4) 4 (2) I 5 (5) 
30 18 (12) 5 (4) [ 7 (6) 

EX 2 = 0,06 for d. f ~2 P>0,95 

age .  C o m p a r i s o n  of  the  r e s u l t s  ob ta ined  in the two e x p e r i m e n t a l  s e r i e s  c o n f i r m s  this  h y p o t h e s i s .  In f ac t  
in  s e r i e s  I I ,  w h e r e  t h e r e  was  no d i f f e r e n c e  b e t w e e n  the c o n t r o l  and e x p e r i m e n t a l  g roups  as  r e g a r d s  l i fe  
s p a n ,  t h e r e  w a s  l i k e w i s e  no s i g n i f i c a n t  d i f f e r e n c e  in the i n c i d e n c e  o f  n e o p l a s m s .  A d d i t i o n a l l y ,  the  h i g h e r  
m e a n  age  of  the r a t s  in s e r i e s  II  was  c o m b i n e d  with  a h i g h e r  f r equency  o f  t u m o r s .  
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