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The Km of the  nerve  cord ChE is lower t h a n  t h a t  of hea r t  
ChE ~a showing its grea ter  a f f in i ty  t owards  t he  acetyl  
ester.  In  fact, it  is shown earlier t h a t  the  ChE of nervous  
t issue is more  act ive t h a n  t h a t  of the  i nne rva t ed  organs 
like hear t ,  pedipa lpa l  muscle  and blood3. 
Absence  of va r ia t ion  in Km values a t  d i f fe rent  t imes  of 
the  day  suggests  t h a t  the  enzyme af f in i ty  does no t  change 
w i t h  t ime.  However ,  the  fact  t h a t  V ~  changes  a t  dif- 
fe rent  t imes  shows t h a t  t he  enzyme  is capable  of hydro-  
lyzing the  subs t r a t e  a t  d i f fe rent  rates,  depend ing  upon  
the  t ime  of the  day.  F r o m  the  Vma~ values  it m igh t  be 
s t a t ed  t h a t  the  ca ta ly t ic  ac t iv i ty  of the  enzyme to  hydro-  
lyze the  subs t ra te  is m a x i m u m  a t  16.00 h and m i n i m u m  
a t  4.00 h. I t  is also of in te res t  to no te  t h a t  the  general  
level of ChE ac t iv i ty-a lso-fo l lows a similar t r end  4. Thus  
the  higher  level of ac t iv i ty  a t  16.00 h seems to be due to  
the  high ca ta ly t ic  ac t iv i ty  of the  enzyme,  and the  lower 
level of ac t iv i ty  a t  4.00 h seems to be due to  the  lower 
ca ta ly t ic  ac t iv i ty  of the  same. 
I t  is known t h a t  the  exc i t a to ry  neu rohormone  produced  
dur ing  day t ime  increases the  enzyme act iv i ty ,  while the  
one produced  dur ing n igh t - t ime  decreases the  same% 
The ven t ra l  nerve  cords isolated a t  d i f fe rent  t imes  of the  
day  are possibly under  the  influence of these 2 neuro-  

hormones  and  the  observed changes  in the  kinet ic  p a r am-  
eters  m i g h t  be due  to  the  effect  of these  hormones .  In  
v i t ro  expe r imen t s  were conduc ted  to  s tudy  the  effect  of 
neu rohormones  on Zm and Vmax values. The CTNMs 
conta in ing  the  acce lera tory  and  inh ib i to ry  pr inciples  
were collected a t  12.00 noon and 12.00 mi d n i g h t  respec-  
t ive ly  and  1% (w/v) homogena te s  were p repa red  in cold 
scorpion ringer~~ 0.1 ml  of t he  ex t r ac t  was  added  to  the  
incuba t ion  mix ture ,  and  the  enzyme  ac t iv i ty  was  de ter -  
mined.  The Km and  Vm~.~ values de te rmined  in presence  
of the  neu rohormones  are shown in the  accompany ing  
table.  I t  is ev iden t  t h a t  the  accelera tory  principle p re sen t  
in 12.00 noon ex t r ac t  increased Vm~x while the  inh ib i to ry  
principle con ta ined  in 12.00 n ight  ex t r ac t  decreased the  
same. In  bo th  the  cases, however ,  Km values  did no t  
change.  These  expe r imen t s  clearly showed t h a t  t h e  ob- 
served changes  in the  kinet ic  pa rame te r s  of ChE are due 
to the  inf luence of the  neurohormones .  Thus  i t  m i g h t  be 
s t a t ed  t h a t  t he  neu rohormones  inf luence t h e  enzyme  
ac t iv i ty  by  a l ter ing the  max ima l  velocit ies r a the r  t h a n  
affect ing the  enzyme aff in i ty  t owards  the  subs t ra te .  
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Summary. In  an aud i to ry  exper iment ,  digits and tona l  sequences were p resen ted  s imul taneous ly  to b o t h  ears. In  a 
visual  exper iment ,  words and nonsense  figures had  to be compared  in b o t h  visual  half-fields, The verba l  s t imuli  were 
be t t e r  r epor ted  f rom the  r igh t  ear and r igh t  visual half-field. The nonve rba l  s t imuli  were r epor ted  equal ly  well f rom 
b o t h  ears and visual half-fields. I t  appears  t h a t  the  processing of s t imul i  p resen ted  to bo th  input  channels  depends  
on the  t ype  of the  stimuli.  These results  po in t  to a cerebral  mechan i sm classifying incoming in fo rmat ion  to  the  bra in  
and  yielding an opt imal  processing of verba l  and nonverba l  

i n  exper imenta l  pa rad igms  such as dichot ic  l is tening 2,3 
and tachis toscopic  vision a, verba l  s t imuli  (e.g. digits, 
words) are be t t e r  r epor ted  f rom the  r igh t  ear and r ight  
visual  half-field, whereas  nonverba l  s t imuli  (e.g. tonal  
sequences,  nonsense  figures) t end  to be be t t e r  r epor ted  
f rom the  left ear and left  visual half-field ~-7. These find- 
ings are mos t ly  in t e rp re t ed  in t e rms  of the  funct ional  
special izat ion of the  left  cerebral  hemisphere  for verbal  
informat ion,  and of the  r ight  hemisphere  for nonverba l  

Table 1. Auditory experiment: average number of correct responses 
(N = 38) 

s t imul i  by  the  cerebral  hemispheres .  

informat ion,  t ak ing  into account  the  connect ions  of ears 
and visual  half-fields wi th  the  opposi te  hemispheres  s, 9. 
On ana tomica l  grounds,  there  are good reasons to assume 
an in te rac t ion  be tween  bo th  sides of the  brain,  a t  e i ther  
the  cort ical  or subcort ical  level 1~ The func t ion  of th is  
in te rac t ion  could be the  op t imal  d i s t r ibu t ion  of infor- 
ma t ion  to d i f ferent  cerebral  s t ruc tures  according to  the  
funct ional  special izat ion of the  cerebral  hemispheres  u. 
Verbal  in fo rmat ion  would thus  be d i rec ted  to the  left, 
nonve rba l  in fo rmat ion  to  t h e  r igh t  hemisphere .  
The p re sen t  s t u d y  aimed at  a be t t e r  def ini t ion of the  in- 
t e rhemispher ic  in teract ion,  by  presen t ing  verba l  and  
nonverba l  s t imuli  s imul taneous ly  to bo th  ears and  to  b o t h  
visual half-fields. 

T~ar 
Stimuli right left t* p 

Part 1: sets of 3 digits 9.6 8.3 3.15 0.002 
sequences of 5 tones 7.3 7.2 0.11 0.9 
(max. 12 each) 

Part 2: sets of 3 digits 19.1 16.5 2.34 0.002 
(max. 24) 

Part 3: sequences of tones 11.2 13.2 2.58 0.01 
(max. 24) 

* Student's-test for paired data. 
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Table 2. Visual experimellt: average number of correct comparisons 
(N = 32) 

Visual half-field 
Stimuli right left t* p 

Words (max. 24) 18.4 16,7 2.65 0.01 

Figures (max. 24) 19.9 20.4 0.83 0.4 

* Student's t-test for paired data. 

Auditory experiment. Sets of 3 digi ts  were g iven  as v e r b a l  
s t imuli .  The  n o n v e r b a l  s t imul i  cons is ted  of 5 pure  tones,  
dif fer ing sequen t i a l ly  in  sound  f requency ,  wh ich  m a d e  up  
a cha rac t e r i s t i c  form. This  fo rm h a d  to be  recognized b y  
v i sua l  mul t ip le  choice. Tile d u r a t i o n  of t he  sets  of digi ts  
a n d  of tones  was 1.5 sec. I n  p a r t  1, digi ts  were p re sen ted  
to  t he  r i gh t  or lef t  ear, s i m u l t a n e o u s l y  w i t h  a t o n a l  se- 
quence  to t he  o t h e r  ear. P a r t s  2 and  3 were con t ro l  t a sks  
w i t h  on ly  digi ts  or on ly  t o n a l  sequences  to  b o t h  ears. 
Tab le  1 shows t h e  average  n u m b e r  of cor rec t  responses  
t a k e n  f rom 38 r i g h t h a n d e d  s tuden t s .  
S ign i f i can t ly  more  digi ts  are r e p o r t e d  f rom t h e  r i gh t  ear  
t h a n  f rom the  lef t  in  p a r t s  1 a n d  2. Tona l  sequences  to-  
ge the r  w i t h  d ig i ts  are  equa l ly  well r epo r t ed  f rom b o t h  
ears  in p a r t  1, whereas  t o n a l  sequences  to  b o t h  ears yield 
a s ign i f ican t  lef t  ear  super io r i ty  in  p a r t  3. 
Visual experiment. The  v e r b a l  s t imul i  were c o m m o n  four-  
l e t t e r  words  w r i t t e n  one above  t he  o ther ,  a n d  p ro jec ted  
to  one v i sua l  half-field.  T he  words  were indent ica l ,  or t h e y  
differed b y  one le t ter .  Pa i r s  of nonsense  f igures were 
s imu l t aneous ly  p r e sen t ed  to t he  o the r  v i sua l  half-field.  
The  figures were ident ical ,  or t h e y  differed to  a n  e x t e n t  
y ie lding a b o u t  75% of cor rec t  responses.  Pa i r s  of iden t ica l  
or d i f fe rent  words  were s y s t em a t i ca l l y  c o m b i n e d  w i t h  
pa i rs  of iden t ica l  or d i f fe ren t  figures.  S t imu lus  d u r a t i o n  
was 80 msec. The  sub jec t s  h a d  to decide if t he  figures, 

t h e n  t he  words  were ' s ame '  or 'd i f fe ren t ' .  The  ave rage  
n u m b e r  of cor rec t  compar i sons  b y  32 r i g h t h a n d e d  s tu-  
den t s  is s h o w n  in t a b l e  2. 
"Words are s ign i f i can t ly  b e t t e r  c o m p a r e d  in t i le r i g h t  t h a n  
in t he  lef t  v i sua l  hal f - f ie ld ,  whereas  t he  f igures are com-  
p a r e d  equa l ly  well in  b o t h  half-fields.  
Discussion. I n  a g r e e m e n t  w i t h  p rev ious  f indings,  v e r b a l  
s t imul i  are  b e t t e r  processed b y  t he  r i g h t  sensory  i n p u t  
channe l s  in aud i t i on  a n d  in v is ion as well. I t  m a k e s  l i t t le  
difference w h e t h e r  t he  v e r b a l  s t imul i  are p re sen ted  to-  
ge the r  w i t h  o the r  verba l ,  or w i t h  n o n v e r b a l  s t imul i .  T o n a l  
sequences  are  recognized di f ferent ly ,  d e p e n d i n g  on  t h e i r  
a c c o m p a n y i n g  s t imu l i :  T o g e t h e r  w i t h  a n o t h e r  t o n a l  se- 
quence,  t h e y  are b e t t e r  r epo r t ed  f rom the  left  ear ;  w h e n  
p re sen t ed  w i t h  digits,  however ,  t he  ear  a s y m n l e t r y  d isap-  
pears .  Similar ly,  t h e  left  v i sua l  half-f ield super io r i ty  in  
the  pe rcep t ion  of f igures is abol i shed  w h e n  the  c o m p a n i o n  
s t imul i  are  words  12. 
W e  conc lude  t h a t  t he  i n f o r m a t i o n  en t e r ing  t he  2 sensory  
channe l s  oI one sense m o d a l i t y  is n o t  h a n d l e d  comple t e ly  
s e p a r a t e l y  b y  t he  2 ce rebra l  hemispheres ,  b u t  t h a t  t he re  is 
an  i n t e r a c t i o n  b e t w e e n  t he  2 sides of the  b r a in lK  Tile 
eff ic iency of t he  left  c h a n n e l  seems to  be  inf luenced  b y  t he  
t ype  of i n f o r m a t i o n  in  the  oppos i te  channel .  This  in-  
f luence appea r s  to  be  smal l  for t he  r i gh t  channel .  Th i s  
f ind ing  can  be  i n t e r p r e t e d  in t e r m s  of t he  i m p o r t a n c e  of 
speech  in h u m a n  c o m m u n i c a t i o n .  Pe rcep t ion  a n d  pro-  
cessing of speech are crucia l  and,  therefore ,  t h e y  m u s t  be  
gua ran teed .  Thus  we suppose  t h a t  t he re  is a ce rebra l  
m e c h a n i s m  able to  compa re  and  classify i n p u t s  f rom the  
sensory  channels ,  and  yie lding an  o p t i m a l  p rocess ing  o f  
v e r b a l  a n d  n o n v e r b a l  s t imul i .  Add i t i ona l  expe r imen t s  are 
in  progress  to  e luc ida te  f u r t h e r  how and  where  in the  b r a i n  
th i s  compar i son  and  class i f icat ion t ake  place. 

12 E. Perret, G. Simeon and W. Hugenschmidt, Arch. suisses 
Neurol. Psychiat. 107 (1), 87 (1970). 
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Ae. Soc. Am. 48 (2), 695 (1970). 
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Summary. Glucagon  infus ion  caused  a m a r k e d  increase  of b r o w n  fa t  venous  F F A  concen t r a t i on ,  b u t  t he  e x t e n t  of 
increase  was less in co ld-acc l imat ized  ra t s  t h a n  in wa rm-acc l ima t i zed  ones. Sys temic  venous  F F A  was no t  app rec i ab ly  
inf luenced  b y  glucagon.  P r o p a n o l o l  d id  n o t  mod i fy  t he  changes  i nduced  b y  gIucagon.  

Ample  ev idence  ha s  been  compi led  to ind ica te  a sig- 
n i f i can t  role of b r o w n  adipose  t i ssue  in cold acc l imat iza-  
t ion  of va r ious  species of m a m m a l s  and  an  e n h a n c e d  
a c t i v i t y  of b r o w n  adipose  t i ssue  p r o b a b l y  depends  u p o n  
a n  e l eva ted  mob i l i za t ion  and  u t i l i za t ion  of free f a t t y  
acids (FFA) in th i s  t i ssue  b y  n o r e p i n e p h r i n e  ~. Recent ly ,  
g lucagon  ha s  been  c la imed  to  be  a h o r m o n e  of ene rgy  
s u p p l y  in case of exercise, fas t ing,  etc. a. W e  h a v e  also 
c o n t e n d e d  t h a t  g lucagon  m a y  serve a n  ene rgy  s u b s t r a t e -  
supp ly ing  h o r m o n e  in cold acc l ima t i za t i on  t h r o u g h  i ts  
l ipolyt ic  ac t ion  ~. These  resu l t s  led us to  i nves t i ga t e  an  
in  v ivo  l ipolyt ic  ac t ion  of th i s  h o r m o n e  of t he  b r o w n  
adipose  t i ssue  of co ld-acc l imat ized  as well  as w a r m -  
acc l imat ized  ra ts .  

Materials and methods. All expe r imen t s  were pe r fo rmed  
on male  W i s t a r  r a t s  fed ad  l i b i t um u n d e r  ar t i f ic ia l  l i gh t  
f rom 700 to 1900. The  an ima l s  were d iv ided  in to  2 
g roups ;  t he  one was m a i n t a i n e d  a t  a m b i e n t  t e m p e r a t u r e  
of 25 ~ (warm-acc l ima t i zed  group) and  ti le o t h e r  a t  5 ~ 
for 2-3  weeks  in t h e  i n d i v i d u a l  cages (cold-accl imat ized 
group).  T h e  l a t t e r  r a t s  were t r an s f e r r ed  to 25~ 18 h 
pr io r  to  t he  expe r imen t .  G lucagon  (Novo Indus t r i ,  A/S,  
Copenhagen ,  D e n m a r k )  was infused in to  t he  femora l  ve in  
a t  a r a t e  of 2 ~g/0.005 m l / m i n  for 5 ra in  u n d e r  h e x o b a r b i t a l  
anes thes i a  (20 mg/100  g, in t raper i tonea l ly ) .  P r o p r a n o l o l  
h y d r o c h l o r i d e  was in jec ted  a t  dosage of 500 ~.g/100 g 
i n t r a p e r i t o n e a l l y  t0  m in  before  t h e  g lucagon infusion.  
Sys temic  v e n o u s  b lood  was o b t a i n e d  f rom t h e  e x t e r n a l  


