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JOHNSON and STRONG s, af te r  r epea ted  early reproduc t ion  
in mice a de lay  in sexual  m a t u r i t y  is observed,  while in 
b radygene t i c  individuals  the  opposi te  is true.  

The purpose  of th is  paper  is no t  to  con t r ibu te  to  the  
discussion of the  mechan i sms  responsible  for cumula t ive  
pa ren ta l  age effects in sexual  organisms,  which  has  been  
done at  some length  b y  WATTIAUX 2. I t  has  been  shown 
by  HEUTS ~,s and  AIZENSTAT 9 t h a t  the  segregat ion ra t io  
of mendel ian  genes and  p re sumab ly  also of polygenes  
(WATTIAI:X and  HEUTS 10) can va ry  wi th  pa ren ta l  age. In  
the  h u m a n  species, the  frequencies  of m a n y  congeni ta l  
defects  are corre la ted  wi th  the  age of the  mother ,  and  i t  
is well known  t h a t  for mongol ian  idiocy th is  correla t ion 
is the  resul t  of the  increased f requency  wi th  which  chro- 
mosomal ly  abnorma l  eggs are p roduced  in re la t ive ly  
older women  11. On the  basis of a mechan i sm analogous to  
the  lat ter ,  super ior  per formances  in b radygene t i c  mice, 
as descr ibed in the  p re sen t  report ,  can scarcely be ex- 
pected.  

E x p e r i m e n t s  are in progress  to exclude possible effects 
of inbreeding  itself on learning performance .  Al though  
similar  effects of inbreeding  have not  come to our  know- 
ledge, the i r  influence canno t  a priori  be rejected,  while the  
breeding scheme adop t ed  in our expe r imen t s  has  been  
appl ied Ior a d i f ferent  n u m b e r  of genera t ions  to our  
t achy-  and b radygene t i c  mice. 

Rdsumd. A par t i r  d ' u n  s tock de souris albinos non  in- 
bred,  deux  lign6es on t  6t6 form6es, l 'une par  r eproduc t ion  

5. l'50ge de deux  5. t rois  mois, l ' au t re  pa r  r eproduc t ion  50 
plus d ' u n  an. Les individus  de 3 e g6n6ration de ce t te  
seconde lign6e se mon t r en t ,  50 l'Age d ' u n  an, sup6rieurs 
aux  individus  de m~me Age des g6n6rations 12 50 14 de la 
premiere  lign6e pour  ce qui concerne  l ' appren t i s sage  du 
parcours  dans  un l abyr in the  en doubte-T.  A 2 e t  50 5 mois 
des diff6rences de m~mes sens on t  6t6 t rouv6es ent re  les 
deux lign6es, mais  ces diff6rences ne sont  pus signifi- 
catives.  
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Motoneurone Excitability During Repetitive 
Stimulation of Group I Afferent Fibres 

In  the  cat,  the  evoked monosynap t i c  reflex response  
decreases as the  repe t i t ive  electrical  s t imula t ion  is raised 
above 0.3 c/s 1. By  recording f rom single motoneurones ,  
LLOYD ~ found t h a t  the  discharge f requency  follows the  
s t imula t ion  f requency  up to a m a x i m u m  ranging in the  
d i f ferent  mo toneurones  f rom 0.1 to 10 c/s. W h e n  the  
s t imula t ion  f requency  is raised above these values, t he  
f requency  of discharge is seen to decrease and, eventua l ly ,  
to approach  zero. 

The na tu re  of th is  reflex inhibi t ion is no t  ye t  well 
unders tood .  In  the  p re sen t  invest igat ion,  the  m e m b r a n e  
po ten t ia l  of the inhib i ted  motoneurone  has been measured  
and the  exc i tab i l i ty  of the  pos t synap t i c  m e m b r a n e  has  
been  tes ted  wi th  the  procedure  of FRANK and FUoRTEs 3. 
The exper imen ta l  procedure  has also included tile re- 

Intracellular records from spinal motoneurones monosynaptieally 
excited through electrical stimulation of LGS nerves at various 
frequencies. Initial stimulation frequencies were 32 c/s in A, 8 e/s in 
B, and 1.5 c/s in C; inhibition frequencies (between arrows) were 
250 c/s in A and B, and 15 C/s in C. Between the initial frequency and 
the inhibitory, the frequency was 80 c/s for B. Spikes are slightly 
retouched. The membrane potential, during the inhibition of the 
reflex discharge, is unchanged (C) or slightly lowered because of the 
excitatory postsynaptic potential (EPSP) fusion (A and B). The 
EPSPs are, of course, visible when the orthodromic stimulation 
evokes intermittent spikes and does not produce the EPSP fusion. 
Intracellular threshold stimuli (indicated by dots) are effective in 
producing the motoneurone response; this does not occur, of course, 
when the intracellular stimulus is applied during the post-hyper- 
polarization (C). In all records, the initial pattern of discharge is 

ilmnediately resumed after the inhibition period. 

cording of the  reflex response  as the  f requency  of s t imu-  
la t ion was sudden ly  decreased f rom the  inhibi t ing values. 

The nerves to the  lateral  gas t rocnemius  and soleus 
muscles  (LGS) were s t imula ted  in 7 curarized cats,  
spinalized under  N e m b u t a l  anaes thes ia ;  the  ven t ra l  roots  
f rom L6 to $2 were cut.  The m o n o s y n a p t i c  ref lex re- 
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sponse was recorded by  an intracel lular  microp ipe t te  in 
23 cr motoneurones  ident i f ied  by  an t id romic  s t imula t ion  
of the  cent ra l  cut  end of L7 ven t ra l  root.  The s t imula t ion  
f requency  of the  LGS nerves  was kep t  w i th in  values  
capable  of evoking a s t eady  f requency  of discharge,  
which  general ly  ranged  f rom 7 to 12 c/s. Then  the  s t imula-  
t ion f requency  was sudden ly  raised in order  to  inh ib i t  the  
mo toneurone  response.  Threshold  int racel lular  st imuli ,  
previous ly  es tab l i shed  when  the  m e m b r a n e  po ten t i a l  was 
a t  res t ing values,  were t hen  appl ied t h rough  the  same 
mic rop ipe t t e  4 in order  to t e s t  the  motoneurone  exci ta-  
bil i ty.  Then  the  s t imula t ion  f requency  was sudden ly  
lowered to the  previous  values. 

Dur ing  the  reflex inh ib i t ion  induced  by  repe t i t ive  
o r thodromic  s t imula t ion ,  no hyperpo la r i za t ion  of the  
pos t synap t i c  m e m b r a n e  was observed  (Figure, A) and  
the  th resho ld  int racel lular  s t imuli  were able to  evoke a 
normal  response  (Figure, A, B, C). W h e n  the  o r thodromic  
s t imula t ion  f r equency  was decreased to  the  ini t ial  values,  
the  same ini t ial  s t imulus- response  rat io was immed ia t e ly  
r e sumed  (Figure, A, B, C). 

The lack of the  hyperpo la r i za t ion  and the  normal  
exc i tab i l i ty  of the  pos t synap t i c  m e m b r a n e  seem to rule 
out  the  possibi l i ty  t h a t  any  pos t synap t i c  inh ib i t ion  is 
involved in th is  kind of reflex depression.  The peculiari t ies  

of the  reflex discharge reappearance ,  which occurs when 
the  s t imula t ion  f r equency  is lowered, rule ou t  the  hypo-  
thesis  of the  ' r ecep tor  desens i t i za t ion '  of the  pos t synap t i c  
m e m b r a n e  5. 

These expe r imen t s  suppor t  t h e  hypo thes i s  t h a t  the  
reflex discharge suppress ion observed in the  spinal  moto-  
neurones  dur ing  the  repe t i t ive  o r thodromic  s t imula t ion  
is due to a p re synap t i c  mechanism.  

Riassunto. La s t imolazione d e t t r i c a  delle fibre afferent i  
del Gruppo I 6 in grado di provocare  nel singolo moto-  
neurone spinale una  depress ione della scarica riflessa che 

funzione della f requenza  di s t imolazione.  I r isul ta t i  
delia p resen te  r icerca sembrano  d imos t ra re  che tale  de- 
pressione riflessa 6 da a t t r ibui rs i  ad un meccanismo inibi- 
torio pres inapt ico.  
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Morphogenet i c  Field Propert ies  of the Forebrain 
Area of the Neura l  Plate in an Anuran  

Background. The early amph ib i an  neural  p la te  is 
known  to be, to a large ex ten t ,  a l ready  determined for 
la ter  regional  deve lopment ,  along b o t h  the  antero-  
pos ter ior  and  the  medio- la tera l  axes 1. Thus  isolation, 
t r ansp l an t a t i on ,  or reversal  of m a n y  por t ions  of the  early 
plate  fail to p r even t  the i r  deve lopmen t  according to the i r  
prospect ive  significance. The p r e sumpt ive  forebra in  re- 
gion, for example ,  forms in isolation only  those  s t ruc tures  
charac ter i s t ic  of the  forebrain  2. Wi th in  th is  area, how- 
ever,  deve lopmen ta l  plasticity is found, since isolated 
subregions  form o ther  forebrain  s t ruc tures  in add i t ion  to  
those for which  t h e y  were specifically fa ted  2. Quan t i t a t ive  
differences be tween  the  d i f ferent ia t ion  of the  forebra in  
area in situ and in vitro also demons t r a t e  t h a t  such 
a l tera t ions  in the  deve lopmen ta l  p a t h w a y s  of cells can 
still t ake  place a t  tile early neura l  pla te  s tage 2. Finally,  
the  fact  t h a t  the  expe r imen ta l  ' ac t iva t ion '  of neura l  dif- 
fe ren t ia t ion  f rom c o m p e t e n t  ec todermal  cells typ ica l ly  
results  in an isolated b u t  comple te  forebrain  is a fu r ther  
indicat ion of tile c rea t ion  f irs t  of a field of ' forebra in '  
cells, in which  only subsequen t ly  does a he te rogeneous  
spat ia l  p a t t e r n  develop 4. Since most  of tile expe r imen ta l  
analysis  of forebra in  morphogenes is  has been  carr ied out  
in urodeles,  the  au thor ' s  previously  cited s t u d y  of the  
d e v e l o p m e n t  of neural  pla te  f ragments  of the  African 
clawed toad,  Xenopus laevis laevis (Daudin), offered an 
o p p o r t u n i t y  to  examine  th is  ques t ion  in an anu ran  form. 

Experimental. The t r a n s p a r e n c y  of the  skin in th is  
species made  i t  possible to recognize eye fo rma t ion  in the  
living exp lan ted  t issue b y  means  of the  dark ly  p i g m e n t e d  
tapetal outer  layer.  W h e n  examined  histological ly the  
t a p e t u m  was found to be associa ted wi th  a f r agmen t  of 
ret ina,  con t inuous  wi th  a neural  vesicle or mass.  (Ret ina  
alone was no t  encoun te red  under  the  p resen t  experi-  
men ta l  condi t ions ,  which  included the  presence  of large 

amoun t s  of mesodermal  cells inside a jacket  of ectoderm).  
In  a lmost  100 p repa ra t ions  of vary ing  size and origin, bu t  
all lacking any  t issue f rom the  p re sumpt ive  forebrain  
area, there  were no cases of eye format ion .  Eye  s t ruc tures  
were found in 7 out  of 8 exp lan t s  of the  ent i re  e s t ima ted  
forebrain  area of the  ear ly  neurula,  in 2 out  of 4 explan ts  
of only  the  t r ansverse  neural  fold (presumpt ive  telen- 
cephalon) and in all 4 exp lan t s  of the  anter ior  la teral  fold 
only  (future d iencepha lon  roof). W h e n  the  anter ior  most  
region of the  neural  plate was t e s t ed  (p resumpt ive  eye and 
ven t ra l  forebrain) an eye developed in 8 out  of 17 cases. 
W i t h  s l ight ly more  caudal  p la te  (most ly d iencephalon 
floor) 4 out  of 10 did so. In  addi t ion ,  eye format ion  oc- 
curred in all seven exp lan t s  made  wi th  anter ior  neural  
fold t issue excised at  the  s tage of closed neural  folds (i.e. 
late neurula),  a region which forms only  te lencephalon in 
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