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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. 

HUBERT FRINGS a n d  WILLIAM A. BOYD 

D e p a r t m e n t  of Zoology,  T h e  P e n n s y l v a n i a  S t a t e  
College, P e n n s y l v a n i a ,  J u n e  12, 1951. 

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  

1 y.  ZOTTERMAN, Exper. 6, 57 (1950); Sk, and. Arch. Physiol. 72, 
73 (1935); Acta Physiol. Seaud. 18, 181 (1949).--B. ANDERSSON et al., 
Acta Physiol. Sceald. 21, I05 (1950). 
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3 I-I. FRINGN, Turtox News 24, 133 (1946). 
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hungry. This included even such unlikely subjects as 
spiders, rabbits,  mantids,  snails, and quail. Wi th  this 
in mind, BEVERLY COX, a s tudent  at  this college, and I 
tes ted cats for acceptance of, or better ,  preference for 
sweet solutions and found tha t  cats  accept  sucrose as a 
food when offered in diluted milk, easily distinguishing 
di luted milk wi th  sugar from the same wi thout  sugar. 

Ten cats (5 adults, 5 kittens) were housed in small 
animal  cages and were given water  a d  l ib. ,  but  were 
deprived of food for various intervals  of t ime before 
testing. A period of 24 hours of inanitii)n proved to be 
qui te  satisfactory. Then each cat  was offered two similar 
dishes containing solut ions--one contained milk diluted 
with four t imes its volume of water,  the other  contained 
mi lk  similarly diluted but  with sucrose added to make it  
0.5 M 1 with respect to sucrose. Diluted milk was selected 
as the medium for the siacrose after i t  was found tha t  
consumlbtion of water  or water  with sugar was too little 
to give ~reliable results. Whole milk was unsuitable, 
because this was taken avidly  by hungi~¢ cats with or 
wi thout  sucrose added. Diluted milk, on the other hand, 
was ei ther  refused or taken in very  small amounts  by 
the cats after they  sampled it, while the same diluted 
milk to which sugar had been added was taken eagerly 
by all of the animals. By  randomizing the positions of 
the containers in the cages in replicated tests, i t  was 
easy to determine tha t  the cats could distinguish between 
the two solutions, and that ,  once both had been sampled, 
they  would take only the one containing sucrose. This, 
of course, suggests the possibility of self-regulatory 
selection of diet  in cats, as is claimed for ratsL Since the 
purpose of our exper iments  was not  to  s tudy this, no 
discussion of the subject  is offered here. Suffice it  to say 
t h a t  cats can distinguish ~'sweet" things from "non-  
sweet" ,  and tha t  they  do " l i k e "  the "sweet" ,  if condi- 
t ions are right.  

A possible explanat ion for the lack oI success in find- 
ing nerve potentials  on s t imulat ion with sucrose has 
already been offered s. On the basis of compara t ive  
studies of taste thresholds with six species of animals 
using many  compounds, I have formulated a " tas te-  
spectrum hypothesis"  which discards the pr imary  taste 
qualities (salt, sweet, sour, and bitter) and assumes tha t  
the taste qual i ty  is dependent  upon the s t imulat ive  
power of the sapid substance. St imulat ion seems to 
involve penetra t ion or a surface effect, such as adsorp- 
tion. Those substances which are least s t imulat ing are 
sweet, those which are next  most s t imulat ing are salty 
(or better,  salty-like, since only NaC1 is " p u r e "  salty), 
those next  most  s t imulat ing are bi t ter  (a wide and poorly 
defined range), and those most  s t imulat ing are sour. 
Since i t  would be unlikely tha t  different qualities could 
be aroused by different levels of s t imulat ion of the same 
end-organs, i t  seems reasonable to assum~ a populat ion 
of receptors on the tongue differently susceptible to 
penet ra t ion  or surface action. St imulat ion of the most  
easily s t imulated cells would thus be in terpre ted  as 
sweet;  s t imulat ion of these plus others would be inter- 
preted as sal ty;  s t imulat ion of still  more would be inter- 

i A note should be added here about the prevalent use of per- 
centage designations for concentrations of solutions in taste studies. 
Comparisons based on percentages are actually based on weight only. 
F o r  studies of the chemical senses, it is certainly more reasonable to 
compare substances on a molecular or ionic basis, and molar or nomml 
units should therefore be used. 

2 C. RICHTER, Harvey Lecture Series 38, 63 (1942); J. Comp. 
Physiol. Psychol. g0, 1129 (1947). 

3 H. FRINGS, Biol. Bull. 88, 37 (1945); J. Exp. Zool. lO2, 23 
(1946); J. Comp. Physiol. Psycho]. tl, ~5 (1948).--H. FRIr¢CS and 
B. R. O'NEAL, J. Exp. Zool. 103, 61 (1946). 

preted as b i t te r ;  and st imulat ion of all or nearly all as 
sour. There would be no breaks in this continuous series, 
thus accounting for intermediate  tastes and for the loose 
specificity of tas te  of individual  compounds. On this 
basis, the  so-called p r imary  taste quali t ies are merely 
points of famil iar i ty on a s t imulus-cont inuum and are 
no more pr imary  than are those falling in termediate  in 
the scale. Using this concept, i t  is possible to predict  the 
thresholds and taste qualities for inorganic compounds 
for which these da ta  are unknown. The idea explains 
further  the shift in tas te  qual i ty  (sweet to sal ty with 
NaC1, for instance) with increasing concentrat ion found 
with  many  compounds. 

On the basis of this theory, the reason for the lack of 
success in finding sweet taste fibers would be tha t  the 
necessary end-organs, be{ng only the most sensitive, are 
present in the smallest numbers. With  whole nerve 
preparations,  the potentials  might  thus be too small or 
might  be masked. Wi th  single fiber preparations,  the 
chances tha t  any specific fiber would be from one of 
these organs would be small. 

The taste-spectrum theory has recent ly been criticized 
for underrat ing the importance of possible specific 
receptors 1. Actually, it does deny the existence of quali- 
ta t ive ly  different receptors, but  it does not  exclude the 
possibility of regional localization of end-organs of 
quant i ta t ive ly  different susceptibility. Thus, the most  
sensitive cells might  be located on the tongue in the  
region commonly  designated as most  sensitive to  sweet, 
and so with the other  end-organs. Regional s t imulat ion 
by a specific substance would occur not  because the end- 
organs were specific for t ha t  substance, but  because the 
s t imulat ive  power (rate of penetra t ion or adsorption) of 
the substance was such as to s t imulate  the end-organs 
in tha t  region. Taste qua l i ty  would be determined 
ac tua l ly  from the dis tr ibut ional  pa t te rn  of s t imulat ion 
of quan t i t a t ive ly  different receptors. 

I t  is true tha t  the tas te-spectrum theory  is best  sup- 
ported by studies of compara t ive  thresholds ~, and leaves 
combinat ion tastes (i. e., sweet-sour) difficult to explain. 
These may possibly be explained, however, if penetra-  
t ion or adsorption is involved in st imulation,  by the 
existence of two series of s t imulat ing substances-- inor-  
ganic (polar) and organic (non-polar). Thus, s imultane- 
ous s t imulat ion by two different substances from the 
two series would be possible. This idea is supported by 
PFAFFMANN'S finding salt-acid and quinine-acid fibers, 
and also by the well-known effect of Gymnema ext rac t  
in abolishing first the sweet taste (receptors most 
susceptible), then the bitter,  leaving acid and salt unaf- 
fected. Fur ther  studies on mixed sapid solutions, in 
which the presence of one substance may  influence the 
s t imula t ive  power of the other, would i l luminate  this 
problem. 

The hypothesis of four pr imary  tas te  qualities cer- 
ta inly  needs careful reexaminat ion and reconsideration, 
since its acceptance has sometimes had a stult ifying 
effect. As a result  of it, for instance, many  students  of 
taste have  restricted their  studies to r e l a t i v e ly  few 
substances (NaCl, quinine, HC1, acetic acid, and sucrose ) 
wi thout  making fruitful compara t ive  studies with a 
wide var ie ty  of compounds. The tas te-spectrum hypo- 
thesis has been put  forward not so much with the  belief 
t ha t  i t  offers an explanat ion for all the complexit ies of 
taste, but  with the hope tha t  i t  will encourage a re- 

1 H. PATTON, Ann. Rev. Physiol. 12, 469 (1950). 
s L. CHADWICK and V. DETIIIER, J. Gem Physiol. 30, 247, 255 

(1947); 32, 139 (1948); 32, 445 (1949); 33, 589 (1950).--V. DETmER, 
Amer. J. Physiol. 165, 247 (1951). 
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e x a m i n a t i o n  of o lder  ideas  a n d  a g a t h e r i n g  of d a t a  f rom 
w h i c h  more  e x a c t  t heo r i e s  m a y  be  i n d u c t i v e l y  de r ived .  

H U B E R T  F R I N G S  

D e p a r t m e n t  of Zoo logy  a n d  E n t o m o l o g y ,  T h e  P e n n -  
s y l v a n i a  S t a t e  College, P e n n s y l v a n i a ,  J u l y  24, 1951. 

Zusammen/assung 
Es  k o n n t e  f e s tges t e l l t  we rden ,  daft  K a t z e n  die Ge-  

s c h m a c k s e m p f i n d u n g  ,~sti8~, n i c h t  bes i t zen .  Sie k 6 n n e n  
a b e r  ,siiB~ y o n  , n i e h t  sfi~,~ u n t e r s c h e i d e n .  E l e k t r o -  
phys io log i s ch  ]/iBt s ich  d iese r  B e f u n d  n i c h t  be legen .  Z u r  
Erkl~i rung wi rd  a u f  die G e s c h m a c k s s p e k t r u m - T h e o r i e  
ve rwiesen .  

P u r k i n j e ,  l ' a t t e n t i o n  es t  a t t i r 6 e  p a r  des g r o u p e m e n t s  de 
ronde l l e s  qu i  s e m b l e n t  o ccu p e r  de p e t i t e s  p lages  d o n t  le 
d i a m 6 t r e  oscil le e n t r e  35 e t  40 # e t  q u ' o n  r e t r o u v e  s u r  la  
success ion  des  coupes ,  d a n s  u n e  6pa i s seu r  de  20 ~t 30 # 
e n v i r o n .  Q u e l q u e s - u n e s  de ces f o r m a t i o n s  a n n u l a i r e s  s o n t  
encore  a t t a c h 6 e s  h la  f ib re  qu i  l eur  a d o n n ~  na i s sance ,  
p a r  6 p a i s s i s s e m e n t  de  l ' a p p a r e i l  m 6 t a t e r m i n a l  (fig. 1). 

Manifes tat ions  cyc l iques  indiquant  la pr6sence  
de t e r m i n a i s o n s  n e r v e u s e s  l ibres  et de s y n a p s e s  
dans  la couche  mol6cula ire  ~t la surface  du cer-  

velet  chez  le Rat  

L a  su r face  des  l ame l l e s  c6r6bel leuses  es t  r e c o u v e r t e  
p a r  u n e  c o u c h e  mol~cu la i r e  d a n s  laquel le ,  i n d 6 p e n d a m -  
m e n t  de  q u e l q u e s  cel lules  n e r v e u s e s  ou n6vrog l iques ,  se 
r e n c o n t r e n t  sous  u n e  f o r m e  p r o d i g i e u s e m e n t  f ine  u n  
g r a n d  n o m b r e  de d e n d r i t e s ,  p a r t i c u l i S r e m e n t  ceux  des 
616ments  de P u r k i n j e  ou des cel lules  g corbei l les  e t  de 
n e u r i t e s ,  f ib res  g r i m p a n t e s  ou p r o l o n g e m e n t s  i n n o m b r a -  
b les  des  g r a i n s  d u  ce rve le t .  Les  s c h 6 m a s  de c e t t e  zone  
m i n c e  e t  c o m p l i q u 6 e  r e s t e n t  enco re  d a n s  les l iv res  
c l a s s iques  c e u x  o b s e r v 6 s  j a d i s  a v e c l a  m 6 t h o d e  de Golgi.  
L ' e m p l o i  des  t e c h n i q u e s  m o d e r n e s  qu i  p e r m e t t e n t  l ' im-  
p r 6 g n a t i o n  a r g e n t i q u e  de  t o u s l e s  f i l a m e n t s  n e r v e u x  de 
c e t t e  p o r t i o n  des  cen t res ,  d o n n e  des images  si e m b r o u i l -  
16es que ,  quel le  que  so i t  la  th6or ie  ~ laque l le  o n  se r a t -  
t a c h e ,  n e u r o n i s t e  ou  a n t i n e u r o n i s t e ,  il es t  i m p o s s i b l e  de  
d 6 m o n t r e r  so i t  des  e x t r 6 m i t 6 s  l ibres ,  so i t  u n  r6seau  
c o m m e  ceux  de H E L D  1 0 U  d e  B A U E R  ~. 

D a n s  ces de rn i~ res  ann6es ,  WEBER ~t a m o n t r 6  que  les 
v 6 r i t a b l e s  e x t r 6 m i t 6 s  t ib res  des  f ib res  ne rveuses ,  les a p p a -  
reils m 6 t a t e r m i n a u x ,  p r 6 s e n t e n t  des  m o d i f i c a t i o n s  cy-  
c l iques  qu i  a m ~ n e n t  l eur  d e s t r u c t i o n ,  puis  ]eur  r6g6n6ra-  
t ion .  L a  d6g6n6rescence  de ces f i l a m e n t s  e x t r a o r d i n a i r e -  
m e n t  f ins  se t r a d u i t  le p lus  s o u v e n t  p a r  le g o n f l e m e n t  d u  
g r anu l e  qu i  se t r o u v e  ~ l eu r  e x t r 6 m i t 6  e t  qu i  s ' a p l a t i t  
e n s u i t e  p o u r  d o n n e r  n a i s s a n c e  A u n  p e t i t  a n n e a u  k b o r d s  
6pais  ou rondel le .  P e n d a n t  ce t e m p s ,  u n  n o u v e a u  fila- 
m e n t  m 6 t a t e r m i n a l  se r e c o n s t i t u e .  L a  d 6 s i n t 6 g r a t i o n  de 
ces f ines  s t r u c t u r e s  laisse s o u v e n t  des  t r a c e s  g r a n u l e u s e s  
su r  l eur  pa r cou r s .  D ' a u t r e  p a r t  l o r sque  l ' e x t r 6 m i t 6  d ' u n  
f i l a m e n t  m 6 t a t e r m i n a l  a p p a r t e n a n t  k u n  n e u r i t e  s ' a l t~ re  
e t  se gonfle ,  il e s t  assez  f r 6 q u e n t  de  v o i r  ce m 6 m e  pro-  
cessus  d ' i m b i b i t i o n  se p r o d u i r e  s u r  le d e n d r i t e  qu i  r6al ise  
u n  c o n t a c t ,  au  n i v e a u  de c e t t e  s y n a p s e  a x o - d e n d r i t i q u e .  
E n t r e  les d e u x  f o r m a t i o n s  g lobu leuses  en  ques t i on ,  une  
m i n c e  fen te ,  v i s ib le  avec  une  b o n n e  o p t i q u e ,  d61imite le 
t e r r i t o i r e  des  d e u x  n e u r o n e s  e n  pr6sence .  T o u s  ces fa i t s  
c o n s t a t 6 s  p a r  WEBER aussi  b i en  ~. la  p6 r iph6r i e  que  d a n s  
les c e n t r e s  s o n t  v is ib les  d a n s  c e t t e  zone d i f f i c i l emen t  
a n a l y s a b l e  au  mic roscope ,  m ~ m e  a v e c  d ' e x c e l l e n t e s  im-  
p r 6 g n a t i o n s ,  e t  i n d i q u e n t  d ' u n e  fa~on  i n d i s c u t a b l e  la  
p r6sence  de t e r m i n a i s o n s  n e r v e u s e s  l ibres .  

C ' e s t  p r i n c i p a l e m e n t  d a n s  la  r6g ion  la  p lus  p r o f o n d e  
de  la  c o u c h e  mol6cu la i r e  que  s o n t  v i s ib les  les a s p e c t s  que  
je va i s  d6cr i re  ; o n  les t r o u v e  b e a u c o u p  p lus  r a r e m e n t  au  
vo i s inage  de la  p ie-m~re .  Ains i ,  n o n  lo in  des  cel lules  de 

1 H,  HELD, Arch. Ana t .  Physiol . ,  Ana t ,  Abt .  Suppl .  ~73 (1897); 
Fortschr. naturw. Forsch. IN. F.], H. 8 (1929). 

K. BAUER, Z. Zellforsch. mikr. Anat. 30, 751 (1940). 
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Fig. 1. - Cervelet  de Rat .  F ixa t ion  SW 24. Impr6gna t ion  argent ique .  
Couche mol~culaire. Microphoto,  gross issement  3500:1.  Au-dessus 
d'un noyau n6vroglique, fibre fine termin6e par une rondelle. 

Mais  b i e n t 6 t  le f i l a m e n t  en  q u e s t i o n  se d6s in t~gre  e t  se 
f r a g m e n t e  (fig. 2), l a i s s a n t  la  ronde l l e  l ib re  e t  c o m m e  

Fig. 2. - MSme r6gion, rnSine grossissement.  La fibre about i s san t  
la  rondelle se f ragmente .  

a u t r e  t r ace ,  u n e  rang6e  de  g r a n u l a t i o n s .  G r a c e  a u x  r6p6- 
t i t i o n s  cyc l iques  de ce p h 6 n o m 6 n e ,  u n e  m ~ m e  f ibre  p e u t  
a ins i  d o n n e r  n a i s s a n c e  ~ des ronde l l e s  qu i  se p l a c e n t  les 
unes  ~ c6 t6  des  au t r e s ,  ~ la  su i t e  de  r an g 6 es  de g r a n u l a -  
t i o n s  p r e s q u e  parall61es (fig. 3). E n  d ' a u t r e s  po in t s ,  

Fig. 3. - M~me r~gion. Grossissement 3000: i. Dessin ~ la chambre 
claire. Appareil mftaterminaI en voie de reconstruction apr~s avoir 
dolm6 naissance ~ deux rondelles isolfes et h des granules de d6gfin& 

reseence. 

iI e s t  poss ib le  de  c o n s t a t e r  q u e  l ' ~ p a i s s i s s e m e n t  du  g r an u l e  
s i tu6  ~ l ' e x t r ~ m i t 6  de  l ' a p p a r e i l  m 6 t a t e r m i n a l ,  a d~ter-  
m i n 6  d a n s  la  t e r m i n a i s o n  n e r v e u s e  qu i  fo rme  s y n a p s e  
a v e c  lui,  u n  g o n f i e m e n t  qu i  m e t  b i e n  e n  6v idence  Ie con-  
t a c t  e t  n o n  la  c o n t i n u i t 6  des  d e u x  f ib res  e n  pr6sence .  

E n  r6sum6,  d a n s  la  couche  mol6cu la i r e  p r o f o n d ~ m e n t  
c o m p l i q u ~ e  qu i  r e c o u v r e  la  s u b s t a n c e  co r t i ca le  du  cer- 
ve le t ,  chez  le R a t ,  se r e t r o u v e n t  c o m m e  p a r t o u t  d a n s  les 


