
1046 Specialia EXPERIENTIA 28/9 

grows in amplitude from the 10th to the 18th rain of dark 
adaptation. Therefore, tile t ime course of the increase of 
the V E R  in the dark is similar to that  of scotopic vision. 

Zusammen/assung. Eine visuell evozierte Antwort kann 
durch Stimulation der zentralen retillalei1 Anteile mit  
skotopischen Reizen llach Dunkeladaptati0n aufgenom- 
men werden. Die spektrale Empfilldlichkeit wurde fiir 
eine konstante Antwort (Latenz = 210 msec) gemessen 
ulld s t immt mit  der dunkeladaptiertell Empfilldlichkeit 
des menschlicheI1 Auges in der spektralen Verteilullg 
tiberein. Der zeitliche Verlauf der Amplitudenzunahme 
des VERs w/ihrend der Dunketadaptation ist der sensori- 

schen Empfindlichkeit ~hlllich. Das V E R  ist eine Ant- 
wort der zentralen retinalen Anteile, kann aber neben 
photopischen auch Eigellschaften des skotopischen Sy- 
stems aufweisen. 
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Sleep in the Giant South American Armadillo P r i o d o n t e s  g i g a n t e u s  (Edentata, Mammal ia)  

Knowledge of the biological role of sleep remains 
obscure despite intensive research. Very few of the exist- 
ing hypothesis about it have been derived on the basis of 
evolutionary deduction. One of the reasons of this situa- 
tion is that  existing knowledge is still very scarce in spite 
of the considerable number of reports from different 
species of mammals. We think that  any new report on the 
characteristics of the sleep patterns of mammals has 
special importance, because often the most crucial clues 
about the survival value of a function come from data 
about in which species it  is present. We aIso think that  
the possibility of finding variations in the above-men- 
tioned patterns must always be kept in mind. These 
eventual variations could lead to llew discoveries. This 
report makes a contribution to the comparative physio- 
logy of sleep, with a lower eutherian mammal, the giant 
South Americall armadillo Priodontes gig~nteus. This is 
the world's largest surviving species of armadillo. I t  is 
hardly captured because of its rarity. T h e  danger of 
extinction is not negligible. The last two facts, together 
with the philogenetic position of the order Edentata,  
increases the intrinsic interest of the study of its sleep 
characteristics. The observations were made ill the only 
two specimens that  we could obtain after long searchings. 

Method. The animals weighed 46 and 50 kg, respectively. 
They were chronically implanted with bipoIar electrodes, 
fixed on the surface of the armour that  covers the cranium. 
The EKG was taken by means of 2 silver discs also 
chronically implanted over the chest. Tile EMG of the 
muscles of the neck and of the flexor digitorum of the 
hind limb was studied by means of bipolar concentric 
electrodes deeply inserted into the muscles. 

The animals were placed in a Faraday cage, and left 
free and unanesthetized. They were studied at 2 different 
environmental  temperatures: below 28~ (between 23 ~ 

and 28~ and above 28~ (between 28 ~ and 33~ The 
experimental animals were left at  least 30 rain exposed to 
those temperatures, before the beginning of the electrical 
recordings. The temperature of 28~ was critical in 
relation to the appearance of tremor during the phase of 
slow sleep. The observation of the animal's behaviour was 
prolonged over a period of 96 h, in order to find its bio- 
electrical correlates. 

Results. The electrical act ivi ty recorded from lleo- 
cortex showed the following features: A) during wake- 
fulness. Tile EEG showed low voltage, fast and irregular 
activity (Figure 1, A). The EMG of the neck muscles 
revealed varying degrees of activity with the movements 
of the neck. The EMG of the flexor muscles of the hind 
limb always showed powerful bursts with walking move- 
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Fig. 2. Slow sleep. C) EEG below 28 ~ D) EMG of limb muscles 
below 28 ~ E) EEG above 28 ~ F) EMG of limb muscles. 
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Fig. 1. Wakefulness. A) Neocortex. B) EMG of l imb muscles. 
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Fig. 3. R.E.M. sleep. G) BEG below 28~ H) EMG of, l imb muscles 
below 28 ~ I) EEG above 28 ~ J) ]~MG of limb muscles below 28 ~ 
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meri ts  a n d  f inger  f lexion (Figure  1, B). T he  h e a r t  bea t ,  
ev idenced  b y  t h e  E K G ,  was regu la r  a n d  w i t h  a f r e q u e n c y  
ot 42/sec. 

t3) D u r i n g  slow sleep. The  E E G  showed slow waves  
a n d  sp indles  s imi la r  to  those  descr ibed  in  o the r  m a m m a l s  
(Figure  2, C a n d  E). T he  E M G  a c t i v i t y  of t he  pos t e r io r  
l i m b  muscles  va r i ed  g rea t ly  acco rd ing  to  t he  env i ron-  
m e n t a l  t e m p e r a t u r e .  W h e n  i t  was be low 28~ a n  in-  
t ens ive  t r e m o r  of m a n y  muscles  0I t he  b o d y  was  observed .  
Th i s  t r e m o r  was pa r t i cu I a r l y  no t i ceab le  in  t h e  l imbs.  This  
was  t h e  r ea son  why,  a t  t e m p e r a t u r e  be low 28 ~ a h i g h  
degree  of E M G  a c t i v i t y  of t h e  f lexor  musc les  was  seen 
(Figure  2, D). W h e n  t he  e n v i r o n m e n t a l  t e m p e r a t u r e  was 
a b o v e  28 ~ t h e  t r e m o r  d i s appea red  comple t e ly  a n d  t h e r e  
was comple t e  absence  of E M G  ac t iv i ty ,  in  t h e  f lexor  
d i g i t o r u m  (Figure  2, F). T he  E M G  a c t i v i t y  of t h e  neck  
musc les  d id  no t  show s ign i f i can t  v a r i a t i o n s  in  r e l a t i on  to  
t h e  t e m p e r a t u r e .  

C) D u r i n g  R E M  sleep. T he  E E G  showed an  a c t i v i t y  
v e r y  s imi la r  to  t h a t  obse rved  d u r i n g  wakefu lness  (Figure  
3, G). The  E M G  of t h e  f lexor  d i g i t o r u m  did  no t  show 
d i f fe ren t  p a t t e r n s ,  in  r e l a t i on  to  t h e  e n v i r o n m e n t a l  t e m -  
pe ra tu re .  13oth a b o v e  a n d  be low 28 ~ t h e r e  was  comple t e  
absence  of E M G  a c t i v i t y  (Figure  3, H and  J).  T he  E M G  
a c t i v i t y  of t h e  neck  musc les  was  s imi la r  to  t h a t  of s low 
sleep. No t r e m o r  was  obse rved  d u r i n g  t h i s  phase .  Only  
t h e  classic m u s c u l a r  tw i t ches  a l r eady  descr ibed  in m a m -  
ma l s  were seen. 

Discussion. F r o m  t h e  a b o v e  m e n t i o n e d  resul ts ,  we can  
conc lude  t h a t  t h e  E M G  a c t i v i t y  of t he  f lexor  muscles  of 

t h e  h i n d  l imbs  is e x t r e m e l y  useful,  be low 28~ for t h e  
d iagnos is  or R E M  sleep, since t h e  d i s a p p e a r a n c e  of t h e  
E M G  a c t i v i t y  is a n  unequ ivoca l  sign. The  E M G  a c t i v i t y  
or t he  neck  muscles  is obv ious ly  n o t  useful.  I t  is v e r y  
p r o b a b l e  t h a t  t he  exp lo r a t i on  of o t h e r  m u s c u l a r  g roups  
will also revea l  equa l ly  useful  signs. All  t h e  above  resul ts ,  
i nc lud ing  t he  cr i t ica l  t e m p e r a t u r e  of 28 ~ for t he  dis- 
a p p e a r a n c e  of t h e  t r emor ,  are  c o m p a r a b l e  to  those  found  
b y  AFFANNI et  al. 1 in  t h e  smal l  e d e n t a t e  Chaetophractus 
villosus. 

Rdsumd. Les au t eu r s  m e t t e n t  en  6vidence  l ' ex i s t ence  
d ' u n  sommei l  R . E . M  chez le Priodonles giganteus, le p lus  
g r a n d  T a t o u  a c t u e l l e m e n t  v i v a n t .  A une  t e m p 6 r a t u r e  
a m b i a n t e  inf6r ieure  ~ 28 ~ on  obse rve  u n  t r e m b t e m e n t  
i n t ense  au  t o u r s  du sommei l  lent ,  qui  d i spa ra t t  complSte-  
m e n t  lors du  sommei l  1R.E.M. 
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Induction of Ingestive Responses by cAMP Applied into the Rat Hypothalamus 

I t  is v e r y  l ikely adenos ine-3 ' ,  5 ' m o n o p h o s p h a t e  (cAMP) 
is an  i m p o r t a n t  f ac to r  in  n e r v o u s  s y s t e m  f u n c t i o n  i. Re-  
c e n t l y  i t  h a s  been  r e p o r t e d  t h a t  d i b u t y r y l - c A M P  (Db- 
cAMP) in jec ted  a t  h i g h  doses in to  some cerebra l  a reas  of 
severa l  a n i m a l  species2, 3 m a y  induce  ove r t  b e h a v i o r a l  
effects. I n  acu te  e x p e r i m e n t s  ~ D b - c A M P  p roduced  on  
r a t s  m o t o r  h y p e r a c t i v i t y ,  c a t a t o n y  a n d  convuls ions ,  
wh i l s t  in  chron ic  e x p e r i m e n t s  8 h y p e r p h a g i a ,  h y p e r t h e r m i a  
a n d  p r o l o n g a t i o n  of t h e  oes t ra l  cycle. 

Th i s  no t e  r epo r t s  t h e  resu l t s  o b t a i n e d  w i t h  s t e reo tax ic  
m i c r o a p p l i c a t i o n s  of D b - c A M P  in to  some areas  of r a t  
d i encepha lon ,  where  Ace ty lcho l ine  a n d  N o r - e p i n e p h r i n e  
are k n o w n  to  m o d i f y  feeding behav iour*-9 .  

Materials and methods. A d o u b l e - c a n n u l a  was  im-  
p l a n t e d  s t e r eo t ac t i ca l l y  in to  t h e  b r a i n  of 23 ma le  W i s t a r  
r a t s  (230-260 g of b o d y  weight )  b y  t he  m e t h o d  descr ibed  
b y  GROSSMAN s. The  s i tes  i m p l a n t e d  (Figure  1) were t h e  
l a te ra l  h y p o t h a l a m i c  a rea  (LHA),  t he  v e n t r o m e d i a l  
h y p o t h a l a m u s  (VMH) and  t h e  r e t i cu la r  f o r m a t i o n  (RF),  
fo l lowing t h e  s t e reo tax ic  coord ina tes  of D ~  G~ooT ' s  a t l a s  10. 

Af te r  i m p l a n t a t i o n ,  t h e  r a t s  were housed  i n d i v i d u a l l y  
in  a t e m p e r a t u r e ,  h u m i d i t y  a n d  l i gh t ing  con t ro l l ed  room,  
a n d  h a d  food a n d  w a t e r  ad  l i b i t um.  One  week  later ,  w h e n  
t he  r a t s  h a d  r ega ined  t h e i r  p r e o p e r a t i v e  weight ,  t he  i n n e r  
c a n n u l a  was r emoved ,  w a s h e d  in e thanol ,  d r i ed  a n d  
rep laced  w i t h o u t  a n y  s u b s t a n c e  a d d e d  in to  it. T he  r a t s  
were t h e n  r e t u r n e d  to  t h e i r  cages and  a f t e r  1 h (control  
per iod)  t h e  a m o u n t s  of food a n d  w a t e r  c o n s u m e d  were  
measured .  

This  p rocedure  was r e p e a t e d  a b o u t  1 h later .  However ,  
a t  t h i s  t ime,  t he  c a n n u l a  was rep laced  a f t e r  t a p p i n g  in to  
t he  t ip  5-10 ~xg of one of t h e  fo l lowing s ubs t ances :  
Db-cAMP,  cAMP, A d e n o s i n e - 5 ' - m o n o p h o s p h a t e  (AMP), 
Adenos ine  t r i p h o s p h a t e  (ATP),  C a r b a m o y c h o l i n e  (Carb), 

N- i sop ropy l -no r -ep inephr ine  (NIE) ,  N a - b u t y r a t e  a n d  
NaC111. Food  a n d  w a t e r  consumed  d u r i n g  t h e  n e x t  1 h 
{test period) were  aga in  measured .  

The  a b o v e  p rocedure  was r e p e a t e d  on  5 consecu t ive  
days  a n d  fol lowed b y  2 days  res t  u n t i l  t h e  end  of t h e  
expe r imen t s .  I n  order  to  check  t he  c a n n u l a e  p l a c e m e n t  
(Figure  1) all  r a t s  were ki l led a n d  t h e i r  b r a i n  per fused  a n d  
f ixed in  10% fo rma l in  solut ion.  Af te r  freezing,  25 ~zm 
sect ions  were  cu t  and  s t a ined  w i t h  Luxo l  b lue  a n d  Cresyl  
v io le t  1~. 

Results. Ste reo tac t i ca l  app l i c a t i on  of D b - c A M P  in to  
d i encepha lon  of s a t i a t e d  r a t s  s ign i f i can t ly  increased  
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