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Ionol (2 ,6 -d i - t e r t -bu ty l -4 -me thy lpheno l )  shor tens  the mean l i fe  span of Drosophi la  m e l a no -  
gas t e r ,  and m o r e  so in ma les  than in f emales .  The action of ionol  i n c r e a s e s  with an i n c r e a s e  
in the dose .  

The object  of this inves t iga t ion  was to t e s t  the act ion of ionol {2 ,6 -d i - t e r t -bu ty l -4 -me thy lpheno l )  on 
the l i fe  span of Drosophi la  me lanogas t e r .  

Of the many inves t iga t ions  into the p r o b l e m  of aging, that  under taken by Harman  [3] is ve ry  i n t e r e s t -  
ing. He tes ted  the hypothesis  that  aging is caused  by f ree  r a d i c a l s  a r i s ing  in l iving ce l l s  as a r e s u l t  of 
t he i r  v i ta l  ac t iv i ty .  H a r m a n ' s  work was based  on the abi l i ty  of ionol to neu t r a l i ze  the act ion of f ree  r a d i c a l s .  
That is the r eason  why this compound is used as an ant ioxidant  in the food indus t ry ,  to p reven t  fats f rom 
turning ranc id .  Harman  added ionol to the die t  of mice  in a dose equal to 0.5% of the weight of the food, and 
obtained an i n c r e a s e  of 40% in the mean l ife span of the an imals  by c o m p a r i s o n  with the cont ro l  group.  In 
H a r m a n ' s  opinion, these r e s u l t s  conf i rm the dec i s ive  ro l e  of f ree  r ad i ca l s  in the aging of an imals .  

I t  was decided to ver i fy  these  r e su l t s  using an imals  f rom a ve ry  d i f ferent  taxonomic group, namely  
ins ec ts .  

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

Exper imen t s  were  c a r r i e d  out on an inbred l ine of Drosophi la  m e l a n o g a s t e r  kept in the l a b o r a t o r y  
a f t e r  inbreeding  in a mass  c u l t u r e  for 3 y e a r s .  As the f i r s t  s tage,  a p rogeny  of the f l ies  as homogeneous 
as p o s s i b l e  as r e g a r d s  or ig in  was obtained (three genera t ions  of c r o s s e s  of the "b ro the r  • s i s t e r "  type);  
individuals  of both sexes  were  se lec ted  f rom this p rogeny  not more  than 24 h old on the second day a f te r  
the cu l tu res  had s t a r t e d  to fly. The tes t s  were  c a r r i e d  out on the imago,  in th ree  s e r i e s :  in the tubes of 
s e r i e s  I ionol was added to the food in a dose  of 0.125% by weight (i.e., four t imes  l ess  than in H a r m a n ' s  
exper iments ) ,  in the tubes of s e r i e s  II in a dose of 0.031% (i.e., 16 t imes  l ess  than in H a r m a n ' s  e x p e r i -  
ments ) ;  s e r i e s  III was the control ,  in which the f l ies  were  kept under the s a m e  condit ions and at  the s a m e  
t ime as the expe r imen ta l  s e r i e s ,  but did not r e c e i v e  ionol. The die t  cons i s t ed  of: 300 ml  water ,  3 g d r i ed  
v i tamin ized  yeas t ,  15 g agar ,  13 g sugar ,  and 17 g semol ina .  The tubes were  12 em high and 2.3 em in 
d i ame te r .  Each tube contained five females  and five ma le s .  F ive  cu l tu res  were  used in each s e r i e s ,  so 
that  a l toge ther  25 females  and 25 males  were  inves t iga ted  in each s e r i e s .  

When the f l ies  of both the expe r imen ta l  and the cont ro l  s e r i e s  were  d i s t r ibu ted  among the tubes they 
were  anes the t ized  once only with e ther ,  but the subsequent  work was c a r r i e d  out without anes thes i a  so as 
to avoid i ts  effects ,  admi t ted ly  s l ight  [2], on the l ife span, because  it is diff icult  to m e a s u r e  the dose of 
anes the t ic  given to a Drosophi l  a accu ra t e ly .  The number  of dead f l ies  was counted eve ry  day, in o r d e r  to 
obtain an accu ra t e  p i c tu re  of the i n c r e a s e  in mor t a l i t y  in each s e r i e s  and for each sex s e p a r a t e l y .  

Student ' s  c r i t e r i o n  was used in the s t a t i s t i c a l  ana lys i s .  
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Changes in l ife span of female  (A) and male  (B) f l ies  indays  : 
I) con t ro l ;  II) f i r s t  dose; III) second dos e. 

TABLE 1. Compar i son  of Mean Life Span 
in Three  Se r i e s  of Expe r imen t s  (25 fe-  
ma le s  and 25 m a l e s  in each s e r i e s )  

Level of sig- 
Series of MeanHfe fromcontrol (Student) Difference nifica rice 
experiments span 

I 
II 
III 

(control) 

9 o ~ 
5 , 7 2  2,90 
7,60 5,20 
9,04 9,05 

9 
3,32 
1,44 

6,15 , 1,000 
3,85 1,000 

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

The e xpe r i m e n t a l  r e s u l t s  a r e  shown in Fig .  1 and Table  
1. As Table  i shows, the mean life span of the control  f l ies  
was the s a m e  for ma le s  and females  (9.04 days for  females  
and 9.05 days for ma le s ) .  In both s e r i e s  I and s e r i e s  II a 
m a r k e d  d e c r e a s e  was obse rved  in the mean l ife span by c o m -  
p a r i s o n  with the control ,  and the h igher  the dose of ionol the 
g r e a t e r  the d e c r e a s e .  The d e c r e a s e  in the life span of the 
ma le s  under  the influence of ionol was g r e a t e r  than in the 
females  ( se r ies  I, 7.6 days for  females  and 5.2 days for m a l e s ;  
s e r i e s  II, 5.72 days for females  and 2.9 days for  ma les ) .  All  
these  d i f fe rences  a r e  s igni f icant .  

Unlike H a r m a n ' s  r e s u l t s ,  in these  expe r imen t s  ionol was not found to have a benef ic ia l  act ion on the 
l ife span.  On the con t r a ry ,  desp i te  the app rec i ab ly  s m a l l e r  doses  of ionol than in H a r m a n ' s  expe r imen t s ,  
t he re  was a m a r k e d  and s t a t i s t i c a l l y  s ign i f ican t  d e c r e a s e  in the mean l i fe  span of the insec t s .  With an in-  
c r e a s e  in the dose (from 0.031 to 0.125%) the harmful  effect  of ionol on the life span was i nc r e a s e d .  This 
act ion of ionol can be explained in d i f fe ren t  ways:  f i r s t ,  by the c h a r a c t e r  of insec t  me tabo l i sm,  so that  the 
op t imal  dose  of ionol may be much lower  for them, lower  even than the doses which were  chosen (this hypo-  
thes i s  r e q u i r e s  spec i a l  inves t iga t ions  to p rove  or  d i sp rove  it); second,  by the fundamental ly d i f ferent  mech-  
an i sms  of aging p r o c e s s e s  in m a m m a l s  and insec t s ,  although they have developed under  the influence of 
s i m i l a r  fac tors  of evolut ion;  and third,  by the inval id i ty  of the assumpt ion  r ega rd ing  the dec i s ive  ro l e  of 
f ree  r a d i c a l s  in aging p r o c e s s e s  in genera l ,  so that  the act ion of ionol in H a r m a n ' s  expe r imen t s  must  have 
been due to s p e c i a l  p r o c e s s e s  influencing the development  of aging in m a m m a l s  only ind i rec t ly .  The more  
ha rmfu l  act ions  of ionol on males  d e s e r v e s  attention,  for it  conf i rms  the ge ne r a l  ru le  noted on m o r e  than 
one occas ion  by i nves t i ga to r s ,  namely  that  f emales  a r e  m o r e  r e s i s t a n t  than males  to the action of a wide 
va r i e ty  of f ac to r s .  
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