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A C o m p a r i s o n  of  Function of the First and Second Somatosensory Areas of t h e  D o g  1 

I t  was found in a previous  inves t iga t ion  t h a t  un i la te ra l  
r emova l  of t he  cerebral  somatosensory  receiving areas in 
t he  poster ior  s igmoid (SI) and anter ior  ec tosylv ian  (SII)  
gyri  of the  dog caused t rans ien t  impa i r emen t  of a pre-  
opera t ive ly  establ ished tact i le  condi t ioned ref lex L The  im- 
p a i r m e n t  consisted in a reduc t ion  of the  ab i l i ty  to  el ici t  the  
ref lex  f rom the  per iphera l  fields corresponding to  t he  
areas  r emoved .  The  f inding was t aken  to  indica te  t h a t  ele- 
men t s  loca ted  in these  areas  pa r t i c ipa te  in the  condi t ioned  
ref lex  under  normal  condit ions.  I t  is, on  the  o ther  hand,  
no t  known whether  one area  or  bo th  par t ic ipate .  Thus,  i t  
has  now been examined  whe the r  a s imilar  pos topera t ive  
i m p a i r m e n t  of a comparab le  tac t i le  condi t ioned ref lex can 
be caused by  r emov ing  SI  or  SI I  alone. 

Dogs have  been t ra ined  to react  to a l ight  tac t i le  s t imulus  
or  a visual  s t imulus  by pressing a bu t ton  (33 m m  d iame te r )  
wi th  the  nose. The  tac t i le  s t imulus  consis ted of puffs  of 
air  (100 msec durat ion,  3/sec) de l ivered  th rough  1 of 4 
nozzles, 2 of which were a t t ached  to  each h ind l imb;  t ib ia  
and paw. The visual  s t imulus,  used for control  purposes,  
consis ted of flashes of whi te  l ight  of the  same dura t ion  
and f requency  as the  tac t i le  s t imuli .  The  s t imul i  (14 each 
session, 3 tac t i le  th rough  each nozzle and 2 visual) were 
presented  in pseudo- random order  and a t  pseudo- random 
intervals .  Correct  responses (but ton-press ing per formed 
dur ing a s t imula t ion  no t  exceeding 10 sec) were reinforced 
w i t h  food;  t he  dogs no t  hav ing  been fed for t he  last  24 h 
preceding  a session. A 'b l ind ' ,  tac t i le  s t imulus,  represen-  
t ing  all  pa ramete r s  of the  o rd ina ry  s t imulus  excep t  for i ts  
tac t i le  component ,  was used to  check t h a t  t he  condi t ioned 
response was an  effect  caused by  the  ac t iva t ion  of peri-  
phe ra l  cu taneous  receptors .  

Lesions were  made  when  a dog was per forming  accur-  
a te ly  a t  a s table level ;  i.e. over  90% correct  responses for 
the  last  8 p reopera t ive  sessions, The  lesions were res t r ic ted  
to the  h indl imb area  of SI  or  S l I  which was r emoved  by  
subpial  suct ion under  aseptic  condit ions,  The  somatosen-  
sory areas were mapped  wi th  e lect rophysiological  tech-  
n ique  in each an imal  a t  t he  beginning of the  operat ion.  

In  6 dogs the  fol lowing lesions were made  in i t ia l ly :  SI  
uni lateral ly,  SI  bi la teral ly ,  S l I  uni lateral ly,  S I I  b i la tera l ly  
in 1 an imal  and SI and S l I  toge ther  uni la te ra l ly  in 2 ani- 
mals.  Of these animals  only the  2 where  bo th  SI and S l I  
had  been r emoved  showed any  pos topera t ive  i m p a i r m e n t  
(i.e. incidence of pos topera t ive  responses less t h a n  50% of 
preoperat ive) .  I t  thus  appeared  as if SI  and S l I  could re- 
place one ano the r  funct ional ly  and t h a t  r emova l  of b o t h  
was necessary to ob ta in  i m p a i r m e n t  ~. However ,  when fur- 
the r  lesions were made  in these animals  a di f ferent  p ic ture  
emerged.  

Fo r  example ,  r emova l  of the  remain ing  SI I  in the  dog 
where S I I  had  a l ready  been r emoved  uni la tera l ly ,  caused 
t rans ien t  i m p a i r m e n t  of t he  reflexes f rom the  l inlb con- 
t r a la te ra l  to  the  second operat ion.  Similar ly,  con t ra la te ra l  
i m p a i r m e n t  appeared  af ter  r emova l  to  the  remain ing  S t I  
of 1 dog which  had recovered  f rom a previous  r emova l  of 
SI  and S I I  toge ther  on the  o ther  side. On t i le  o the r  hand,  
r e m o v a l  of the  remain ing  SI  in dogs wi th  prev ious  uni-  
l a te ra l  lesions in SI  alone, or  bo th  SI  and SII ,  caused no 
i m p a i r m e n t  (i.e. incidence of pos topera t ive  responses 
higher  t h a n  90% of preoperat ive) .  Likewise,  un i la te ra l  re- 
mova l  of S I I  af ter  b i la tera l  r emova l  of SI  caused impair -  
ment ,  whereas  uni la tera l  r emova l  of SI  af ter  b i la tera l  re- 
mova l  of SI I  did not.  

Thus -pos tope ra t ive  i m p a i r m e n t  of the  type  observed 
prev ious ly  af ter  r emova l  of bo th  somatosensory  areas ~ can 
be caused by  r emov ing  S I I  bu t  not  by  r emov ing  SI alone. 
I t  should, however ,  be po in ted  out  t h a t  a l though  this  
f inding indicates  a special  significance for S I I  a role for 
SI  is no t  excluded.  Fo r  example ,  whereas  uni la tera l  remo-  
va l  of bo th  SI and S I I  in the  previous  2 and present  ma-  
ter ia l  has a lways caused pos topera t ive  impa i rment ,  uni- 
la tera l  r emova l  of SI I  in the  present  mater ia l ,  in one in- 
s tance did not.  The  absence of impa i rmen t  af ter  b i la tera l  
r e m o v a l  of SI I  also remains  to be explained.  The  present  
resul ts  agree wi th  previous  repor ts  t h a t  t he  ab i l i ty  of 
dogs ~ and  cats  5 to  di f ferent ia te  pass ively  rece ived  tact i le  
s t imul i  is impa i red  by  lesions of SI I  bu t  no t  SI.  

Zusammen/assung. Ausgehend von  der  Annahme ,  dass 
be im H u n d  die somatosens ib len  Gebiete  im Gyrus  sig- 
moideus  poster ior  (SI) und Gyrus  ec tosylv ius  an ter ior  
(SlI) an e inem tak t i l  bed ing ten  Ref l ex  bete i l ig t  sind (De- 
fekte  am Ref lex  nach Ab t ragung  des Gebietes),  wurde  die 
re la t ive  Bedeu tung  heider  Gebiete  durch  Te i l ab t ragungen  
s tud ie r t :  Auf t re ten  der  Defekte  nach Ab t r agung  yon nu t  
SI I .  n ich t  aber  von  SI. 
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Dehydration of the Brain by Intra-Peritoneal Injections of Hyper-Osmotic  Solutions of  7 - A m i n o b u -  

tyric Acid and DL-a-Alanine 

Resul ts  of previous  inves t igat ions  have  indica ted  t h a t  
i.p. inject ions of large vo lumes  of hyper-osmot ic  solutions 
of y -aminobu ty r i c  acid (GABA), or  o ther  substances,  can 
offer p ro tec t ion  agains t  convuls ions produced by  hyper -  
baric oxygen  or  by  admin i s t r a t ion  of chemica l  convul-  
sants  1-4. A l though  i t  was suggested or iginal ly  t h a t  the  
effect  of hyper -osmot ic  G A B A  was 'specific '  to GA]3A 
and re la ted  to  its en t ry  in to  t he  bra in  1, fur ther  results  

have  indica ted  t h a t  this  t r e a t m e n t  causes signif icant  
dehydra t ion  of the  b ra inL  Therefore,  i t  has been postu-  
la ted  t h a t  the  an t i -convulsan t  act ion of hyper-osmot ic  
G A B A  is re la ted ma in ly  to dehydra t ion  of the  brain 
ra ther  t h a n  to  its pene t r a t ion  into  t he  brain,  and tha t  
this  act ion is not  specific for G A B A  8. Since inject ions  of 
hyper -osmot ic  solut ions of ~-alanine dehydra te  the  bra in  
and pro tec t  against  convuls ions a t  least  as well  as hyper-  


