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Riassunto. Gli a u t o r i  h a n n a  e s a m i n a t o  l ' i n f luenza  
e s e r c i t a t a  in vitro da  p a r l e  del  siero di r a t t i  p o r t a t o r i  di  
s a r c o m a  Gal l ie ra  sul la  fosfor i lazione o s s i d a t i v a  in mi to -  
condr i  di  l ega to  no rma le .  Dagl i  e s pe r i m en t i  e f f e t t u a t i  
r i su l t a  che  il siero di  p o r t a t o r e  di t u m o r e  d e t e r m i n a  dis- 
a c c o p p i a m e n t o  del le  fosfor i lazioni  dal le  oss idaz ioni  nei  
m i t o c o n d r i  di fega to  no rma le .  Gli au tor i ,  in  r i f e r i m en t o  a 

p r e c e d e n t i  r icerche,  d i s c u t o n o  le p r o b a b i l i  cause  di ques to  
f e n o m e n o  d o v u t o  ad  u n a  s o s t a n z a  o sos tanze  l ibe ra tes i  da l  
t e s su to  neoplas t ico .  

G. NANNI a n d  A. CASU 

Istituto di Patologia generale, Universit5 di Genova (Italy), 
Nlay 23, 1961. 

Some Components of Adaptive Values of Hetero- 
zygous Drosophila willistoni from Irradiated 

Natural Populations 

The  a d a p t i v e  va lue  (w) is t h e  i n t e g r a t i v e  r e su l t  of v e r y  
n u m e r o u s  a n d  complex  biological  p rope r t i e s  c o n t r i b u t i n g  
t o w a r d  t h e  g e n o t y p e s '  r e l a t i ve  ab i l i t y  to  p e r p e t u a t e  t h e m -  
selves t h r o u g h o u t  t h e  genera t ions .  

I n  th i s  work  we a t t e m p t  to  m e a s u r e  some 0f t he  m o s t  
i m p o r t a n t  c o m p o n e n t s  of t he  a d a p t i v e  va lues  of i r rad i -  
a t e d  D. willistoni. W i l d  ind iv idua l s  h a v e  b e e n  s tud ied  
f rom a s a m p l e  t a k e n  d i r ec t ly  f rom a n  i so la ted  wood,  
Caped  A, which ,  in  t h e  course  of a yea r ,  r ece ived  a b o u t  
420000  ( 7 0 0 0 0 x  6F1) d e s c e n d e n t s  of s ix i r r a d i a t e d  
samples  (3 t i m e s  10000 r + 3 t imes  5000 r) b y  Coba l t  60 
source  of ? - r ad i a t i on .  As n o n - i r r a d i a t e d  cont ro l ,  we used  
a n o t h e r  i so la ted  n a t u r a l  p o p u l a t i o n  of t he  s ame  region  
(E ldorado ,  Rio  G r a n d e  do  Sul, Brasi l )  1,2. 

W e  s tud ied  t h e  p e r c e n t a g e  of h a t c h e d  eggs acco rd ing  to  
da i ly  ovopos i t ion ,  t h e  viability as t he  t o t a l  n u m b e r  of off- 
sp r ing  f rom single couples  in  r a n d o m i s e d  cu l tu re  v ia l s  a as 
t r ue  r e p r o d u c t i v e  p o t e n t i a l s  of t h e i r  g e n o t y p e s ;  a n d  
t he  s t e r i l i t y  as t h e  m e a n  f requencies  of s ter i le  m a t i n g s  3. 
These  p a r a m e t e r s  of f i tness  were  s t ud i ed  w i t h i n  a se t  of 
specif ied e n v i r o n m e n t a l  cond i t ions ,  of t e m p e r a t u r e ,  food 
s u p p l y  4 a n d  t e c h n i c a l  detai ls .  

T h e  m o s t  s ign i f i can t  r e su l t s  c an  be  br ie f ly  descr ibed  as 
follows : 

Percentage o/hatched eggs was d e t e r m i n e d  b y  c o u n t i n g  
t h e  da i ly  ov ipos i t i on  of i n s e m i n a t e d  females  f ive d a y s  old, 
f rom the  s i x t h  to  t h e  t e n t h  day ,  in  all  samples .  T h e  eggs 
were  m a i n t a i n e d  a t  25 ~ I °C  a t  95 t o  100% of h u m i d i t y .  
The  c o u n t s  of h a t c h e d .  ( empty)  eggs a n d  t he  c o n f i r m a t i o n  
c o u n t  of l a r v a e  were m a d e  48 h a f t e r  ov ipos i t ion .  

The  f i rs t  s a m p l e  e x a m i n e d ,  N4R1, was  t a k e n  f rom 
Caped  A one  m o n t h  (25 gene ra t ions )  a f t e r  f in i sh ing  a 
pe r iod  of e igh t  m o n t h s  d u r i n g  w h i c h  four  releases of 
70000 F 1 of i r r a d i a t e d  flies ( respec t ive ly  1 0 +  1 0 +  1 0 +  5 
K r  = 35 Kr)  were  made .  I n  c o m p a r i s o n  w i t h  t h e  con t ro l  
v a l u e  (85.95 4- 1.98), t h e  p e r c e n t a g e  of h a t c h e d  eggs de-  
c reased  s ign i f i can t ly  (see Figure) .  Two more  re leases  of 
70 000 F 1 i r r a d i a t e d  flies (5 + 5 Kr)  were  m a d e  d u r i n g  t h e  
n e x t  four  m o n t h s .  The  las t  i r r a d i a t e d  p o p u l a t i o n  released,  
6R  x, ana ly sed  also e x h i b i t e d  a v e r y  low p e r c e n t a g e  of 
h a t c h e d  eggs (Figure) .  T he  increase  s h o w n  a f t e r  a b o u t  
3 m o n t h s  (7.5 genera t ions )  b y  t he  N 6 R  is m o s t  s ign i f ican t ,  
however ,  in  t h e  3 N 6 R  sample  (3 m o n t h s  la ter) ,  a signifi-  
c a n t  th ree - fo ld  increase  occur red  (Figure) .  E v e n  t h i s  in-  
crease  d id  n o t  r e s to re  t h e  level  of t h e  n a t u r a l  n o n -  
i r r a d i a t e d  con t ro l  popu l a t i on .  

A t o t a l  of 3280 eggs were  e x a m i n e d  in  these  tes ts .  
Viability was m e a s u r e d  b y  t h e  m e a n  n u m b e r  of off- 

sp r ing  p r o d u c e d  b y  fer t i le  s imple  pa i r s  of flies 3. Con t ro l  
a n d  i r r a d i a t e d  n a t u r a l  popu la t i ons ,  a n d  t h e  las t  l a b o r a t o r y  
i r r a d i a t e d  s a m p l e  re leased,  were r u n  in  f ive s i m u l t a n e o u s  
series of e x p e r i m e n t s  : 

(6R~ < Con t ro l  A), (N6R 1 < Con t ro l  E~), (2N6R~ < 
Con t ro l  E2), (3N6R 1 = Cont ro l  E~) (6N6R 1 = Con t ro l  E,)  
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as  c an  b e  seen in  t h e  Table .  The  v e r y  s ign i f i can t  decrease  
of v i a b i l i t y  of t he  6 R 1 ( - 1 7 % )  was  fol lowed b y  t h e  
i r r a d i a t e d  n a t u r a l  p o p u l a t i o n  s a m p l e s  (N6Ri -21% ; 2N6R 1 
- - 1 6 % )  u n t i l  t h e  r e c u p e r a t i o n  a t t a i n e d  b y  t he  3 N 6 R  1 
6 m o n t h s  (15 genera t ions)  a f t e r  t he  las t  re lease;  a n d  t h i s  
was  f u r t h e r  conf i rmed  b y  t he  6 N 6 R  1 14 m o n t h s  (approxi -  
m a t e l y  35 genera t ions)  a f t e r  t h e  6R release.  

A t o t a l  of 36854 a m o n g  t he  e x p e r i m e n t a l ,  a n d  24183 
i nd iv idua l s  in  t he  con t ro l  cu l tures ,  ha s  been  couniced. 

The sterility def ined as t h e  n u m b e r  of s imple  pa i r s  of 
flies t h a t  do no t  p roduce  of fspr ing  3 gave  the  i n t e r e s t i ng  
i n f o r m a t i o n  t h a t  in  n a t u r a l  p o p u l a t i o n  t h e y  are  el imi- 
n a t e d  as e q u i v a l e n t  of d o m i n a n t  le thals .  On ly  t h e  F 1 of 
t h e  6R showed  a s ign i f i can t ly  h i g h e r  p e r c e n t a g e  t h a n  
37 .6%.  All s amp le s  f rom n a t u r e  are  a r o u n d  a m e a n  va lue  
of 3 .5% steri le  pairs .  

Some  i r r a d i a t e d  e x p e r i m e n t a l  p o p u l a t i o n  of D. melano- 
gaster i nc reased  t h e i r  f i tness  in  c o m p a r i s o n  w i t h  n o n -  
i r r a d i a t e d  3 w h i c h  seems to  be  d e p e n d e n t  on  p o p u l a t i o n  
size a n d  t he  a d v a n t a g e  of i nduced  m u t a n t s  in  he t e ro -  
zygous  cond i t ion .  The  i r r a d i a t e d  n a t u r a l  p o p u l a t i o n s  of 
D. ananassae nea r  t he  a t o m i c  b o m b e d  Marsha l l  I s l ands  5,6 
showed  a n  e x t r e m e  depress ion  in some bio logica l  p rop-  
ert ies.  The  flies h e a v i l y  i r r a d i a t e d  b y  d i rec t  a n d  fa l lou t  
r a d i a t i o n s  f rom a t o m i c  tes ts ,  especia l ly  in  M a r c h  1954 
(Bikin i  is lands) ,  s h o w e d  a g r ea t e r  load  of de le te r ious  
m u t a n t s  a n d  low f i tness  va lues ,  expressed  in egg deve lop-  
m e n t ,  in  c o m p a r i s o n  w i t h  m u c h  less i r r a d i a t e d  n a t u r a l  
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popula t ions ,  the  controls ,  Majuro Ponape .  The r e tu rn  to  
cont ro l  values  occured in 1956 and  r ema ined  in 1957, 
19585, 6 . 

The  e x p e r i m e n t s  here r epo r t ed  show t h a t  t he  pe rcen tage  
of h a t c h e d  eggs remains  lower  t h a n  the  con t ro l  non-  
i r r ad ia t ed  popu la t ions  even  a f t e r  the  f r equency  of  re-  
cessive l e tha l  + semi- le tha ls  have  r e tu rned  to  the  no rma l  
v a l u e s  1. 

The  m e a n  n u m b e r  of of fspr ing  p roduced  b y  fert i le  
single pairs ,  a f t e r  a s igni f icant  decrease  recovered  no rma l  
va lues  five m o n t h s  a f t e r  t he  normal i za t ion  of  l e tha l  + 
semi- le tha l  f requencies  x. 

The  in te res t ing  resul ts  of genet ical  analyses ,  c o m p l e t e d  
w i t h  allel ism tes t s  on the  same popula t ions ,  shows  w h a t  

m i g h t  be an  incorpora t ion  of newly  induced  le thals  and  
p r o b a b l y  a d ischarge  of t he  ,wild'  lethals .  

Wou ld  these  newly  incorpora ted  m u t a n t s  be respons ib le  
for the  pe r s i s t ance  of the  physiological  effects  obse rved  ? 7 

Zusammen/assung. Die Analyse  einiger  A d a p t a t i o n s -  
k o m p o n e n t e n  (H~ufigkei t  des  Schl t ipfens  aus d e m  El, 
Viabi l i t~ t  a n d  Steri l i t~t)  bet  e iner  isol ier ten na t i i r l i chen  
Popu la t i on  yon  Drosophila willistoni, zeigte nach  Bes t r ah -  
lung mi t  Co 60 v e r m i n d e r t e  A d a p t a t i o n s w e r t e ,  wi ihrend  
meh re r e r  Gene ra t i onen  n a c h  Bes t rah lung ,  m i t  p rogres -  
s lyer  Angte ichung  an  das  Kon t ro l ln iveau  in  den  fo lgenden  
Genera t ionen .  J edoch  er re ich te  diese P o p u l a t i o n  w ~h ren d  
15 Genera t ionen  den  Grad  de r  Hiiuf igkei t  des  Schl i ipfens  
yon  u n b e h a n d e l t e n  P o p u l a t i o n e n  n icht .  

Viability 
Samples Fertile Strains Offspring Mean % 

6 R I 86 2154 25.054-2.13 
2 EL-C-A 82 3412 41.614-2.53 
N6 R 1 197 6315 32.06,}-1.79 
EI-E~ 145 7739 53.374-3.40 
2 N 6  R x 182 3746 20.58+0.77 
EI-E~ 69 2542 36.844- 1.70 
3 N 6 R t 207 6716 32.144-1.32 
6 N 6 R 1 212 14788 69.764-4.43 
E1-E 4 132 10552 79.94-}-5.19 
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C h r o m o s o m a l  P o l y m o r p h i s m  D e c r e a s e  d u e  t o  

T - R a d i a t i o n  o n  N a t u r a l  P o p u l a t i o n s  o f  Drosophi la  
wi l l i s toni  

Studies  on  genet ics  x a n d  f i tness  ~- of i sola ted  na tu r a l  
popula t ions ,  i r r ad ia t ed  for one  year  and  c o m p a r e d  wi th  
con t ro l  popu la t ions  of t h e  same region, a ccompan ied  
these  cytological  observa t ions ,  

A sho r t  accoun t  is given of t he  m o s t  s ignif icant  resul ts  
ob ta ined .  Before  i r rad ia t ing  the  f i rs t  sample  f rom t h e  
chosen  'Capfio A' ,  t he  invers ion f requencies  of the  ch romo-  
somes f rom the  sa l ivary  g lands  were  de t e rmined .  

As m e n t i o n e d  in 1 a t o t a l  of a b o u t  45 kr  },-radiation 
was  del ivered  in one year  t h r o u g h o u t  t he  success ive re- 
leases of F, flies f rom three  samples  t h a t  received 10 kr  II L--D 28.10 14,70 
fol lowed b y  th ree  samples  t h a t  received 5 kr  (about  <0.01 <0.01 
70000 ind iv idua ls  in each sample) .  The popu la t ion  size II L--E 28.24 6.91 
d e t e r m i n e d  expe r imen ta l l y  was  3 to  10 t imes  lower, <0.01 <0.01 
accord ing  to  t he  season .  One m o n t h  a f t e r  each release the  II L-F 30.38 5.77 

<0,01 <0.02 
samples :  N1R,  N2R,  N3R,  N4R,  N5R,  and  N 6 R  were  II L-H 12.73 7.95 
col lected f rom Cap~o A s imul t aneous ly  wi th  t he  cont ro ls  <0.o5 <0.01 
(see Tables  I a n d  II).  The  to t a l  cytological  analys is  in- III B -- -- 
e tudes  a b o u t  3000 individuals .  The  samples  N 6 R  to - - 
6N6R comple te  t h i s  analys is  to  14 m o n t h s  a f te r  t he  las t  I i t  C 14.06 12.43 
release:  6R, .  <0.05 <0.0t  

F o r  t he  second ch romosome  invers ions  (Table I) a n d  III J - -  5,37 
- -  <0,02 

t h e  I I I  c h r o m o s o m e  C invers ion,  t h e  pooled  va lues  f rom Number 
t he  N I R  to  t he  N 5 R  show s ignif icant ly  lower  f requencies  of studied 
in compar i son  w i t h  Control  A, o b t a i n e d  f rom t h e  same  individuals 
wood  before  rad ia t ion .  The  I I I  C was below the  Control  Irradiated 568 188 
va lues  un t i l  t h e  5N6R and  t h e  I I L :  D, E, and  F unt i l  t he  Control 133 117 
6N6R.  

The  m e a n  n u m b e r  of invers ions  per  ind iv idua l  (only 
females  were  considered)  a f te r  r ema in ing  a lmos t  un-  
changed  for t he  long per iod  of seven  mon ths ,  f rom N 1 R  
to N4R,  decreased s igni f icant ly  a f t e rwards  f rom the  N 5 R  
to  the  6NSR sample  (Table I f ) .  

A n o t h e r  resu l t  was  the  de t ec t ion  of two  new invers ions  
res t r ic ted  to  t he  i r r ad ia t ed  wood.  One is a long sub-d i s t a l  
invers ion  in t he  I I I  ch romosome ,  t he  o t h e r  is subprox imal ,  
shor t ,  in t h e  X L  Chromosome,  cal led respec t ive ly  R E1 
and  I E l .  The  fo rmer  ( I I I  R .  E l )  involves  the  invers ion  of 
t he  sect ions  92 to  t h e  midd le  of 100, and  the  l a t t e r  

Tab. I. Significant differences among various samples of D. willis- 
toni natural populations, irradiated and control (X ~ and P) 

Chromosomes N1R-N5R N6R 3N6R 4N6R 5N6R 6N6R 
and inversion 

15. I 1 44.47 6.25 28.64 
<0.01 <0.01 <0.02 <0.01 

6.27 37 .42  16.37 15.72 
<0.02 <0.Ol <0.01 <0.01 

4.63 1.75 6.54 15.29 
<0.05 <0.20 <0.02 <0.01 

- -  6 . 9 9  - -  - -  

- -  < o . 0 1  - - 

4 . 7 3  -- -- -- 
<0.05 -- -- -- 

9.43 5.30 8.49 -- 
<0.01 <0.05 <0.01 -- 

2.71 -- -- - -  

< 0 . 1 0  - -  - -  - -  

106 199 162 244 
117 214 240 
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