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aussi b ien  chez les crabes 6p6doncul6s que chez les indi-  
vidus normaux .  La  diff6rence ent re  les contr61es e t  ceux 
qui on t  re~u de la s6rotonine est  h a u t e m e n t  s ignif icat ive 
(P  < 0,01). L ' in jec t ion  de 0,2 cm a d 'une  solut ion de 5-HT 
0,001% ent ra lne  encore une hyperglyc6mie  mais  moins  
61ev6e: 35,75 mg/100 cm 3 de sang. 

Tableau I 

Conditions Nombre de Glye6mie Standard Standard 
exp~rimentales mesures mg/100 cm a deviation error 

Normaux 22 13,68 4,41 0,98 

Normaux 
+ aqua dist. 8 21,00 8,21 2,89 

Normaux 
+ 5-HT 14 64,00 22,91 6,12 

Ep~doncul~s 6 13,66 5,12 2,09 

Ep6doneul6s 
+ 5-HT 5 66,80 19,27 8,60 

Tableau II 

Glucose sanguin Glucose sanguin 
rag/100 cm a rag/100 cm a apr~s 
avant injection injection 5-HT 

1,6 38 
3,2 24 
3,2 41,5 
4,6 35 
4,8 38 
4,8 40 

La m~thode  de HAGEDORN et  JENSEN dose en fair la 
tota l i t6  des subs tances  r6ductr ices  du sang;  pour  v6rifier 
que dans  le cas pr6sent  il s ' agissa i t  b ien d ' une  616vation 
du t a u x  de glucose, la glyc6mie d ' u n  groupe de 6 c rabes  a 
6t6 mesur6e a v a n t  e t  1 h apr~s l ' in ject ion de 0,2 cm 3 de 
5-HT 0.1% par  la m6thode  de la glucose oxydase  14. 
L 'hyperg lyc6mie  qui suit  l ' in jec t ion  est  tr~s n e t t e  (P  
< 0.01), quoique les chiffres absolus soient  inf6rieurs 
ceux ob tenus  pa r  la m6thode  de HAGEDORN et JENSEN 
(Tableau II).  

Nous a jouterons  que les m61anophores ponc tue l s  de 
Carcinus 6p6doncul6s r6ponden t  n e t t e m e n t  k la s6roto- 
nine, en 6 ta lant  leurs granules  de m61anine, ce qui  cause 
un assombr i s sement  g6n6ral de la carapace.  Ceci 6tend 
done les r6sul ta ts  ob tenus  sur les 6 ry th rophores  e t  les 
leucophores  des Natantia ~ un aut re  t ype  de ch roma to -  
phores  e t  k une autre  cat6gorie de crustac6s, les Reptantia 
brachyura. 

Ces donn4es conf i rment  le parall61isme en t re  l ' ac t ion  de 
la s f ro ton ine  e t  des s6cr6tions p6donculaires  e t  p e r m e t t e n t  
d ' env i sager  l ' in te rven t ion ,  d i recte  ou indirecte,  de la 5-HT 
dans  le contr61e ho rmona l  de la glyc6mie et  des ch roma to -  
phores  chez les crabes. 

Summary. In jec t ion  of 0.2 cm 3 of 5-HT 0.1% in Car- 
cinus maenas has  a powerful  hyperg lycaemic  effect  and 
de te rmines  a t  the  same t ime  a dispersion of the  melanin  
granules in ch ro ma t o p h o re s  of eyestalkless crabs. In  b o t h  
instances,  5-HT mimics  the  effects  of the  in jec t ion  of an 
ex t r ac t  f rom the  eyestalks.  
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Presynaptic and Postsynaptic Inhibition on 
Transmiss ion  of Cutaneous Afferent Volleys 
Through the Cuneate Nucleus During Sleep 1 

The  modula t ion  dur ing sleep of the  o r thodromic  lem- 
niscal response elicited by  single shock s t imula t ion  of the  
superficial  radia l  nerve  was inves t iga ted  in unres t ra ined ,  
unanaes the t i zed  cats. The mechanisms  responsible  for the 
changes  in the  synap t ic  t ransmiss ion  occurr ing a t  the  
level of the dorsal  co lumn nuclei dur ing  sleep were also 
inves t iga ted .  In  part icular ,  the  exci tabi l i ty  changes  of the  
cu taneous  t e rmina l s  in the  cuneate  nucleus were s tudied  
by  recording monophas ica l ly  the  an t id romic  discharge in 
the  superficial  radial  nerve following WALL'S m e t h o d  2, 
while the  exc i tab i l i ty  of the  cuneate  cells was t e s t ed  by  
recording the  lemniscal  response  to direct  electr ical  s t imu-  
la t ion of the  cunea te  nucleus. 

Methods. The e lec t roencephalogram (EEG), the  electro- 
m y o g r a m  of the  pos ter ior  cervical muscles  (EMG) and  the  
e lec t ro-oculogram (EOG) were recorded th rough  chroni-  
cally imp lan t ed  electrodes in 11 cats. A col lar- type elec- 

t rode  was appl ied to the  left  superficial  radial  nerve  and 
a bipolar  recording e lect rode was in t roduced  in to  the  
r ight  medial  lemniscus a t  mesencephal ic  level. In  add i t ion  
a stainless steel  microelect rode (300 KT2-1 MX2) was in- 
serted,  chronical ly,  in to  the  left  cunea te  nucleus,  follow- 
ing a procedure  a l ready  a d o p t e d  in the  unres t r a ined  ca t  
for t es t ing  the  exc i tab i l i ty  changes  of the  e -motoneu-  
rones a and of the  p r i m a r y  afferents  in the  spinal  cord 4. 
The expe r imen t s  s t a r t ed  1-2 days  af ter  the  i m p l a n t a t i o n  
of the  electrodes.  Rec tangu la r  pulses 0.05 msec in dura-  
tion, wi th  repe t i t ion  ra tes  of 1/1.5-2.0 sec were used for 
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b ipolar  s t imula t ion  of the  superficial  radial  nerve  or for 
unipolar  s t imula t ion  of the  cunea te  nucleus. 

Results. (1) The evoked  po ten t i a l s  recorded f rom the  
medial  lemniscus on single shock s t imula t ion  of the  super-  
ficial radial  nerve  were no t  modif ied dur ing t rans i t ion  
f rom re laxed wakefulness  to  synchronized  sleep, nor  was 
any  s ignif icant  difference observed be tween  the  spindles 
and the  in te rsp indle  lulls. Dur ing  the  desynchron ized  
sleep the  ampl i tude  of the  lemniscal  discharge was also 
no t  affected when  the  R E M  were absent .  A phasic  
depress ion  of the  lemniscal  response  appeared,  however ,  
dur ing the  burs t s  of R E M  (Figures 1 and 2). The more  
in tense  the  R E M  burs t ,  the  more  p ro found  was the  
depress ion of the  response.  

(2) The an t id romic  group I I  volley elicited an t id romi-  
cally in the  superficial  radia l  nerve  by  single shock s t imu-  
la t ion of the  ipsi la teral  eunea te  nucleus 5 was no t  modif ied  
dur ing  re laxed wakefulness ,  synchronized  sleep and  de- 
synchronized  sleep. A phasic  e n h a n c e m e n t  of th is  re- 
sponse occurred,  however ,  dur ing  the  burs t s  of R E M  
(Figure 2). This increased exc i tab i l i ty  of dorsal  co lumn 
fibres m a y  be expla ined  wi th  p resynap t i c  depolar iza t ion  
of the  te rmina ls  of the  p r ima ry  afferents  wi th in  tile 
cunea te  nucleus,  an effect  leading to  p re synap t i e  inhibi-  
t ion.  

(3) Single shock s t imula t ion  of tile cunea te  nucleus 
elici ted in the  cont ra la te ra l  medial  lemniscus an ini t ial  
brief  posi t ive  po ten t i a l  (a-spike) followed by  a more  pro-  
longed posi t ive  po t en t i a l  (/~-spike). The x-spike is due to  
impulses  genera ted  by  di rect  s t imula t ion  of cunea te  
neurones  or the i r  axons,  while the  late fl-spike can be at-  
t r i b u t e d  to  direct  s t imula t ion  of p resynap t i e  fibres leading 
to  synap t ic  ac t iva t ion  of cunea te  neurones~. There  was no 
tonic  change of cunea te  cell exc i tab i l i ty  dur ing  re laxed 
wakefulness,  synchronized  sleep or desynchronized  sleep. 

Only dur ing  the  burs t s  of R E M  was there  a phasic  de- 
press ion of bo th  the  c~- and r -sp ikes  (Figure 2). The 
reduc t ion  in ampl i tude  of the  :~-spike during the  R E M  
indica tes  a phasic  depress ion of the  di rect  exci tabi l i ty  of 
these  cunea te  neurones,  an effect  which migh t  b e  a t t r i -  
b u t e d  to pos t synap t i c  inhibi t ion.  The addi t ional  mecha-  
n ism of p resynap t i e  inhibi t ion,  however ,  con t r ibu tes  to 
the  phas ic  depress ion of the  fi-spikr dur ing  the  REM.  

I t  is concluded t h a t  b o t h  p resynap t i c  and pos t -  
synap t i e  inhib i t ion  affect  the  cunea te  nucleus dur ing  the  
burs t s  of REM.  They  con t r ibu te  to the  phasic  depress ion 
dur ing  the  R E M  of the  o r thodromic  response evoked in 
the  media l  lemniscus by  a cu taneous  af ferent  volley. 
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Fig. 2. Effects of sleep on the orthodromic ]enmiscal response and on 
the excitabi l i ty both of cuneate neurones and of the presynaptic 
terminals in the euneate nucleus. Filled circles: orthodromie re- 
sponses recorded from the r ight medial lemniscus (ML) on single 
shock st imulat ion of the lef t  superficial radial nerve (SR). Open circles 
and open triangles: responses recorded from the right ML on single 
shock stimulation of the left euneate nucleus (CUN). The initial co- 
spike and the later r-spike due to direct and synaptic excitation of 
cuneate neurones have been plotted with different symbols. Filled 
triangles: antidromic responses recorded from the left SR on single 
shock stimulation of the CUN. The average values of measurements 
during desynchronized sleep (DS) are calculated as percentage of the 
mean control values (X) during quiet wakefulness-synchronized 
sleep (QW-SS). The vertical segments represent the standard devia- 
tions. The responses during DS have been further divided into two 
groups: (i) the responses recorded during the intervals between the 
REM (DS without REM), and (ii) the responses recorded during the 

large bursts of REM (DS with REM). 

Fig. 1. Phasic depression of the lemniscal response elicited by cuta- 
neous nerve stimulation during a burst of REM of desynchronized 
sleep, a, Signals of 15 stimuli applied to the left superficial radial 
nerve; b, EOG; c, EEG; d, EMG of the posterior cervical muscles 
(ink-writer). The 15 CRO responses of the right medial lemniseus to 
the shocks applied to the cutaneous nerve were recorded before (1-5), 
during (6-10) and soon after (11-15) the outburst of REM. Response 
7, recorded at the beginning of the outburst, is not decreased, while 
response 8, occurring ill the middle of the outburst, is strikingly 

depressed. 

Riassunto. Duran te  i mov imen t i  rapidi  oculari cara t -  
ter is t ici  della fase des incronizza ta  di sonno si osserva una  
depressione fasica della r i spos ta  lemniscale alla s t imo-  
lazione di fibre cutanee.  Ques ta  modulazione  ipnica della 
r i spos ta  lemniscale 6 d o v u t a  a meecanismi  di inibizione 
pres inap t ica  e pos ts inapt ica .  
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