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An Attempt to Produce Mutations by Sound 
Since  t h e  p i o n e e r  w o r k  of ~¢[ULLER I, i t  h a s  b e e n  k n o w n  

t h a t  X - r a y s  a n d  o t h e r  r a d i a t i o n s  c a n  p r o d u c e  m u t a t i o n s  
in t h e  r e p r o d u c t i v e  cells of a n i m a l s .  T h a t  h i g h  i n t e n s i t y  
s o u n d s  m i g h t  be  m u t a g e n i c  h a s  b e e n  s u s p e c t e d ,  b u t  
de f in i t e  p roo f  is l ack ing .  HERSH et al. 2, s t u d y i n g  v i s ib le  
m u t a t i o n s ,  o b t a i n e d  n e g a t i v e  r e su l t s  w h e n  a d u l t  Droso- 
phila were  t r e a t e d  in  a c o n t a i n e r  i m m e r s e d  in  a n  u n d e r -  
w a t e r  u l t r a s o n i c  field.  FRITZ-NIGGLI et al. 3, l ikewise  
u s ing  u l t r a s o n i c  f r equenc ie s  b u t  t r e a t i n g  eggs, l a rvae ,  
a n d  p u p a e  of Drosophila i m m e r s e d  i n  a gel led s a l t  solu-  
t ion ,  f o u n d  d a m a g e  to  t h e  i n s ec t s  b u t  no  l e t h a l  m u t a -  
t ions ,  as  t e s t e d  b y  t h e  s t a n d a r d  CtB p r o c e d u r e .  O n  t h e  
o t h e r  h a n d ,  "WALLACE et al. ~ r e p o r t e d  t h e  p r o d u c t i o n  
of l e t h a l  ancl v i s ib le  m u t a t i o n s  t h r o u g h  t r e a t m e n t  of 
a d u l t  Drosophila b y  u l t r a s o u n d ,  b u t  t h e y  g a v e  no  
de t a i l s  of m e t h o d .  T h e y  l a t e r  s r e p o r t e d  n u c l e a r  d e s t r u c -  
t i o n  a n d  c h r o m o s o m e  f r a g m e n t a t i o n  in  p l a n t  m a t e r i a l s  
t r e a t e d  w i t h  u l t r a s o u n d .  All  t h e s e  e x p e r i m e n t s  u t i l i zed  
u l t r a s o n i c  f r equenc ies  w i t h  v a r i o u s  m e t h o d s  of  t r e a t m e n t  
of t h e  sub j ec t s ,  a n d  t h e  d i s c r e p a n c i e s  in  r e s u l t s  c o u l d  
h a v e  b e e n  due  to  t h e  d i f fe rences  in  t e c h n i q u e s .  

As  p a r t  of a g e n e r a l  r e s e a r c h  p r o g r a m  a t  t h i s  col lege 
o n  t h e  b io log ica l  e f fec ts  of h i g h  i n t e n s i t y  a i r - b o r n e  
s o u n d  a t  h i g h  sonic  a n d  n e a r - u l t r a s o n i c  f r equenc ies ,  i t  
s e e m e d  adv i s ib l e  to  s t u d y  t h e  poss ib le  p r o d u c t i o n  of 
m u t a t i o n s  b y  h i g h  i n t e n s i t y  s o u n d  a t  lower  f r equenc i e s  
t h a n  t h o s e  t r i e d  p rev ious ly .  P o p u l a r  fear  in  some  q u a r -  
t e r s  of  poss ib le  p r o d u c t i o n  of  m u t a t i o n s  in  m a n  b y  h i g h  
i n t e n s i t y  a i r - b o r n e  s o u n d  g a v e  t h e  s t u d y  a d d e d  i n t e r e s t .  

T h e  o r g a n i s m  used  for  t h e  w o r k  w as  Drosophila me- 
lanogaster, males  of w h i c h  were  expos ed  to  a h i g h  in-  
t e n s i t y  s o u n d  field, a t  6 Kc  f r e q u e n c y ,  p r o d u c e d  b y  t h e  
s i ren  b u i l t  b y  ALLEN a n d  Rr0DNICK e. T h e  i n d u c t i o n  of  
l e t h a l  m u t a t i o n s  was  t e s t e d  b y  t h e  s t a n d a r d  CIB m e t h o d .  
F o r  t h e  t r e a t m e n t ,  flies were  m o u n t e d  b y  f ix ing  t h e  
wings  to  a s m a l l  t r i a n g l e  of w a x - p a p e r  a t t a c h e d  to  a 
glass r o d L  T h u s  m o u n t e d  t h e y  cou ld  be  s u s p e n d e d  a t  
a n y  des i r ed  p lace  in  t h e  s o u n d  field. Tim i n s ec t s  were  
t r e a t e d  a t  two  p o i n t s  in  t h e  s o u n d  b e a m ,  w h e r e  t h e  
s o u n d  p re s su re s  were  154 a n d  163 d b  r e s p e c t i v e l y  
( re la t ive  i n t e n s i t y  10 -x" wa t t s / cm*) .  U n t r e a t e d  c o n t r o l  
flies were s i m i l a r l y  m o u n t e d  a n d  s u s p e n d e d  for  corres-  
p o n d i n g  t imes .  A f t e r  t r e a t m e n t ,  t h e  flies were  r e m o v e d  
b y  c u t t i n g  off t h e  wings  a n d  were  m a t e d  to  C1B females .  

T h e  f i r s t  e x p e r i m e n t s  were  m a d e  to  d e t e r m i n e  t h e  
l e n g t h  of t i m e  of e x p o s u r e  t o  t h e  s o u n d  a ma te  Droso- 
phila cou ld  t o l e r a t e .  Th i s  was  f o u n d  to  be  a b o u t  45 m i n  
a t  163 db,  a n d  two  t r e a t m e n t  t i m e s  were  t h e r e f o r e  
se l ec ted  for  use  a t  t h i s  i n t e n s i t y :  40 ra in  a n d  20 min .  
T h e  t r e a t m e n t  t i m e  a t  154 d b  was  40 ra in .  I t  was  h o p e d  
t h a t ,  i f  m u t a t i o n s  a p p e a r e d ,  a n y  d e p e n d e n c e  u p o n  t i m e  
of t r e a t m e n t  or  i n t e n s i t y  of t r e a t m e n t  cou ld  t h u s  be  
found .  

T h e  re su l t s  of t h e  e x p e r i m e n t s  are  g i v e n  in  t h e  t ab l e .  
T h e  " N u m b e r  of t r e a t e d  X - c h r o m o s o m e s  t e s t e d "  r e fe r s  
to  t h e  n u m b e r  of  Fx ClB f em a l e s  w h i c h  were  b r e d  t o  
w h i t e  eyed  m a l e s  t o  give t h e  F 2. As  t h i s  c l e a r l y  shows ,  
no  l e t h a l  m u t a t i o n s  were  p r o d u c e d .  
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Treatment 

Controls 
154 db, 40 min 
163 db, 20 rain 
163 db, 40 rain 

No. of 
Treated 

Males 

13 
19 

No. of treated 
X -chromosomes 

tested 

287 
317 
379 
478 

No. of 
lethals 

Th i s  s t u d y  o b v i o u s l y  does  n o t  c h e c k  t h a t  of WALLACE 
et aI. 1, b u t  t b e  d i f fe rence  is p r o b a b l y  due  to  d i f f e rences  
in  t h e  m e t h o d s  of  t r e a t m e n t .  I t  is c e r t a i n  t h a t  in  o u r  
e x p e r i m e n t s  a l a rge  p a r t  of  t h e  s o u n d  e n e r g y  was  
r e f l ec ted  f r o m  t h e  b o d y  su r face  a n d  was  t h u s  u n a v a i l a b l e  
for  e f fec t ive  a c t i o n  on  t h e  t e s t e s  of t h e  flies. T h i s  i n t e r -  
p r e t a t i o n  is s u p p o r t e d  b y  t h e  f ac t  t h a t  t h e  flies were  
k i l led  o n l y  a f t e r  b e i n g  in  t h e  s o u n d  f ie ld  for  45 min .  
R o a c h e s ,  for  i n s t a n c e ,  w h i c h  do  a b s o r b  t h e  s o u n d  a n d  
die as a r e s u l t  of i n t e r n a l  h e a t i n g ,  p e r i s h  w i t h i n  a few 
m i n u t e s  -°, 

I n  m a m m a l s ,  t h e  h a r m f u l  ef fec ts  of e x p o s u r e  to  h i g h  
i n t e n s i t y  a i r - b o r n e  s o u n d  are  a l m o s t  e n t i r e l y  due  to  
h e a t i n g  of t h e  fu r  t h r o u g h  a b s o r p t i o n  of s o u n d  3. I n  a 
r e l a t i v e l y  ha i r l e s s  m a m m a l ,  s u c h  as  m a n ,  t h e  b o d y  su r -  
face ref lec ts  m o s t  of t h e  i n c i d e n t  sound ,  a n d  p r o t e c t i o n  
is t h u s  a f forded .  T h e  r e s u l t s  of t h e  p r e s e n t  e x p e r i m e n t  
sugges t  t h a t ,  in  such  a case,  t h e  p o s s i b i l i t y  of h a r m f u l  
g e n e t i c  e f fec ts  t h r o u g h  e x p o s u r e  t o  h i g h  i n t e n s i t y  s o u n d  
f ie lds  is r e m o t e  4. 
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Zusammen[assung 
Es  w u r d e  v e r s u c h t ,  bei  Drosophila melanogaster d u r c h  

E i n w i r k u n g  s eh r  i n t e n s i v e n  Schal l s  (154 u n d  163 d b ;  
bei  6 kHz)  e ine L e t a l m u t a t i o n  zu erz ie len .  Die  E x p e r i -  
m e n t e  b l i e b e n  j e d o c h  o h n e  Erfolg .  
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Sweet Taste in the Cat and the T a s t e - S p e c t r u m  

ZOTTERMAN has  r e c e n t l y  ca l led  a t t e n t i o n  to  his  
i n a b i l i t y  to  r eco rd  a c t i o n  p o t e n t i a l s  f r o m  t h e  t a s t e  f ibres  
of t h e  c a t  w h e n  suc rose  s o l u t i o n  was  app l i ed  t o  t h e  
t o n g u e  1. T h e s e  resu l t s ,  b e  n o t e d ,  were  s u p p o r t e d  b y  
PFAFFMANN'S ~ ea r l i e r  s t u d y ,  a l t h o u g h  PFAFFMANN d id  
n o t  d e n y  t h e  e x i s t e n c e  of r e c e p t o r s  for  swee t  s u b s t a n c e s  
in  t h e  ca t .  ZOTTERMAN e x p l a i n e d  h is  r e s u l t s  b y  t h e  
s t a t e m e n t  t h a t  " t h e  c a t  as o p p o s e d  to  t h e  dog  h a s  no  
l i k ing  for  s u g a r  or  s w e e t  t a s t i n g  food  in  g e n e r a l " .  

I h a v e  p r e v i o u s l y  r e p o r t e d  ~ t h a t  e v e r y  a n i m a l  w h i c h  
I h a d  t e s t e d  a c c e p t e d  sucrose  so lu t i ons  eage r ly  w h e n  
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