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Results and discussion. T he  F igure  shows a g r adua l  
decrease  of r e sp i r a to r y  r a t e  w i t h  deve lop ing  dehyd r a t i on .  
The  p a n t i n g  p roduced  b y  a local  P e A  h e a t i n g  (from 
39.2 4- 0.1 to  40.6 ~ 0.1~ also d i m i n i s h e d  u n t i l  i t  was  
comple te ly  b locked  a f t e r  3 days.  Af te r  r e h y d r a t i o n  of t he  
an ima l s  b y  a l lowing t h e m  a free access to  w a t e r  for 2 h, 
the  r e sp i r a to ry  r a t e  increased  and  t h e  p a n t i n g  response  
to  a cen t r a l  t h e r m a l  s t i m u l a t i o n  was res tored.  

Food  i n t a k e  in t h e  course of d e h y d r a t i o n  was consider-  
ab ly  decreased.  Fo r  th i s  r ea son  a n  a d d i t i o n a l  series of 
e x p e r i m e n t s  was  m a d e  in wh ich  d u r i n g  3 days  of a free 
access to  water ,  t he  da i ly  s u p p l y  of food was r educed  to  
a m o u n t s  c o n s u m e d  b y  the an ima l s  du r ing  the  wa te r -  
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Mean respiratory rates (-t- SE). C, control; 1, 2, 3, days of water 
deprivation; W, after 2 h of free access to water. 

d e p r i v a t i o n  period.  No changes  of r e s p i r a t o r y  activity 
were observed in this group of rabbits. 

The  ear  t e m p e r a t u r e  (mean  :~ SE) increased  in 
response  to  a local  P e A  h e a t i n g  f rom 3 4 . 8 - t - 0 . 4  to  
36.2 • 0.2~ (p < 0.001) in  cont ro l s  a n d  f rom 33.4 :t= 1.0 
to  35.8 • 0.6~ (p < 0.01) in  d e h y d r a t e d  animals .  

A t  t h e  end  of 10-rain h e a t i n g  t he  r ec ta l  t e m p e r a t u r e  
decreased  f rom 39.0 ~ 0.1 to  38.8 ~ 0.1~ (p < 0.001) 
in n o r m a l l y  h y d r a t e d  r a b b i t s  and  f rom 39.2 ~= 0.1 to  
39.0 :~ 0.1~ (p < 0,01) in  wa t e r -dep r ived  animals .  

I t  should  be  s t ressed t h a t  r e sp i r a to ry  m o v e m e n t s  in  
d e h y d r a t e d  r a b b i t s  were a lways  well  coo rd ina t ed  a n d  t he  
b r e a t h i n g  r a t e  increased  in response  to  a rous ing  s t imul i  
(e.g. a s u d d e n  noise). I t  seems the re fo re  t h a t  i t  was n o t  
impa i r ed  func t i on  of t h e  r e s p i r a t o r y  s y s t e m  b u t  r a t h e r  a 
r educed  sens i t i v i ty  of t h e  h e a t  loss cen te r  to  a t h e r m a l  
s t i m u l a t i o n  a n d / o r  a b lock ing  of c o n d u c t i o n  of impulses  
f rom P e A  to  t he  r e sp i r a to ry  cent res  wh ich  were respon-  
sible for  t he  i n h i b i t i o n  of p a n t i n g  in d e h y d r a t e d  rabb i t s .  
Th i s  conclus ion agrees w i t h  t h e  op in ion  of ]~KBLOM et  
al. 6 t h a t  a decreased  r a t e  of swea t ing  in d e h y d r a t e d  
h u m a n s  is due to  a r educed  cen t r a l  in f luence  upon  swea t  
g lands  r a t h e r  t h a n  to a p r i m a r i l y  impa i r ed  secre tory  
func t i on  of t he  la t te r .  

Rdsumd. Chez les lap ins  d6shydra t6s  p a r  p r i v a t i o n  
d ' eau  p e n d a n t  3 jours,  on  cons t a t e  la d i spar i t ion  de la 
po lypn6e  p rodu i t e  p a r  la s t i m u l a t i o n  t h e r m i q u e  de l ' hy -  
p o t h a l a m e  an t6r ienr ,  t a n d i s  que  la  r~ac t ion  vasod i l a t a -  
t r ice  cu tan6e  es t  conserv~e.  
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The Effect of Uni lateral  and Bilateral  Les ions  in 
H y d r o x y p h e n y l g l y c o l  (MHPG)  in N e o c o r t e x  

Studies  w i t h  t he  h i s tochemica l  t e c h n i q u e  of FALCK 
et al. 1 indicate that fibres arising from catecholamine- 
containing cell bodies in the brainstem have a widespread 
distribution in the mammalian central nervous system ~, 3. 
Ungerstedt has presented evidence4 that the noradrena- 
line-containing terminals in the neocortex originate from 
cell bodies in the ipsilateral locus coeruleus, a small 
nucleus in the floor of the fourth ventricle (A6 cell body 
group of DAHLSTR6M and FuxE2). We have recently 
modified 5 the gas chromatography method of BOND 6 to 
detect 3-methoxy-4-hydroxyphenylglycol (MHPG), the 
major metabolite of noradrenaline in rat brain 7,s, and 
deve loped  a s t e r e o t a x i c  m e t h o d  for loca t ing  e lectrodes  
in  t h e  region of t he  locus coeruleus  9. I n  t h i s  p r e l i m i n a r y  
c o m m u n i c a t i o n ,  we r e p o r t  t he  effects of un i l a t e ra l  a n d  
b i l a t e ra l  lesions of t h e  locus coeruleus  on t he  neocor t i ca l  
levels of M H P G  which  we t a k e  to  r ep re sen t  an  i ndex  of 
t he  t u r n o v e r  of n o r a d r e n a l i n e  (NA) in t h a t  region.  

Methods. ]~ighteen female  a lb ino  r a t s  were anaes the -  
t i sed  w i t h  h a l o t h a n e  and  immobi l i zed  in  a K e p t  s tereo- 
t ax i c  a p p a r a t u s .  A un ipo la r  v a r n i s h e d  steel  e lec t rode  was 
loca ted  in t h e  reg ion  of t he  locfls coeruleus  in  12 r a t s  
accord ing  to  t he  t e c h n i q u e  of CROW, et  al. % An  e lec t ro ly t ic  
lesion was m a d e  b y  pass ing  a charge  of 40 m Coal t h r o u g h  
t he  e lec t rode  t ip  to  a n  ana l  ca thode .  I n  6 an i m a l s  t h e  
les ion was m a d e  on t h e  lef t  side, a n d  in 6 b i la te ra l ly .  I n  

the Locus coeruleus  on the Levels  of 3 - M e t h o x y - 4 -  

6 f u r t h e r  an ima l s  (controls)  b u r r  holes  were dri l led in t he  
skul l  b i l a t e ra l ly  a n d  t he  d u r a  r e m o v e d  b u t  no  e lec t rode  
was  inser ted .  3 weeks a f te r  ope ra t i on  t h e  b ra ins  were 
r emoved ,  t he  b r a i n s t e m s  sec t ioned  a n d  s t a ined  b y  t h e  
K l u v e r - B a r r e r a  t echn ique ,  a n d  t h e  neorcor t i ca l  po r t i on  
of t he  p ro sencepha lon  p r e p a r e d  for a s say  of M H P G .  

Results. Two r a t s  in  t h e  g roup  w i t h  b i l a t e ra l  lesions 
d ied  sho r t l y  a f t e r  r ecove ry  f rom anaes thes ia .  I n  t he  
r e m a i n i n g  animals ,  t h e  e lec t ro ly t ic  lesion h a d  a b l a t e d  t h e  
nuc leus  locus coerulens  on  t he  a p p r o p r i a t e  side. The  
resul t s  of t he  neocor t i ca l  assay  for t o t a l  M H P G  (Table) 
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show t h a t  on the  side of t he  uni la tera l  lesions, and  on 
bo th  sides in those  ra t s  w i t h  b i la tera l  lesions, there  was a 
ve ry  marked  reduc t ion  in the  cort ical  con t en t  of t he  
noradrena l ine  metabol i te .  

Discussion. These resul ts  show t h a t  his tological ly  con- 
f i rmed lesions of the  nucleus locus coeruleus cause a 
marked  fall in the  t u rnove r  of noradrena l ine  in the  ipsi- 
la tera l  neocor tex .  This  suppor t s  the  suggest ion arising 
f rom h is tochemica l  s tudies  4 t h a t  a noradrena l ine-con-  
t a in ing  sy s t em wi th  a ve ry  wide d i s t r ibu t ion  in the  neo- 
cor tex  arises f rom a smal l  nucleus in t he  mid-pons .  This  
f ind ing  would be cons i s ten t  w i th  t he  view t h a t  electrical  
se l f -s t imula t ion  ob ta ined  f rom electrodes placed using 
the  same s te ro tax ic  co-ordinates ,  and  wi th  the i r  t ips  
close to  the  locus coerules, is due to the  ac t iva t ion  of a 
no radrene rg ic - sys t em 9, and th is  m a y  provide  a clue to 
its function1~ I t  is also of in te res t  t h a t  in t he  group of 
ra t s  w i th  b i la tera l  lesions (but no t  in e i ther  of the  o ther  
2 groups) we observed  a s t r ik ing  behavioura l  synd ro me  

Electrical Abiation of locus coeruleus 

N L.H. Cortex R.H. Cortex 
(ng) (rig) 

Control rats 6 45 =E 16 42 J= 12 

Unilateral (L-sided) lesions 6 17 • 9 ~ 47 -4- 11 

Bilateral lesions 4 20 • 10~ 17 • 4 ~ 

P < 0.005 vs control, b p < 0.01 vs control, o P < 0.025 vs scontrol. 

of marked  hyperk ines ia  and  repea ted  j u m p i n g  which  
appeared  wi th in  2 h of recovery  f rom anaes thes ia  and  
las ted for 4 h. Lesions of ca techo lamine-con ta in ing  
p a t h w a y s  are p ro b ab l y  followed by  amine  release f rom 
degenera t ing  te rmina ls  11. ANDEN descr ibed a form of 
hyperk ines ia  charac ter i sed  by  large j u m p s  af ter  admini-  
s t ra t ion  of ca t ap resan  and  apomorph ine  in ra ts  and 
pos tu la t ed  t h a t  noradrena l ine  recep tor  s t imula t ion  was 
invo lved  12. 

Rdsumd. Des 16sions 61ectrolytiques, soil  unilat6rales 
soil bilat6rales,  on t  6t6 pra t iqu6es  dans  des cerveaux  de 
rats,  dans  la r6gion du locus coeruleus. Trois semaines  
apr6s, la t eneu r  en 3 -m6thoxy-4-hydroxyph6nylg lyco l  
(MHPG) des deux  cort ices c6r6braux a 6t6 analys6e par  
ch roma tograph ic  ~ gaz. Les 16siGns unilat6rales on t  r6dui t  
la t eneur  en M H P G  du cor tex  ipsilat6ral,  et  apr6s les 
16siGns bilat6rales la r6duct ion ent  lieu dans  les deux  
cortices. 
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I n c r e a s e d  H e x o k i n a s e  Act iv i ty  in Red and White  Ske le ta l  M u s c l e  after D e n e r v a t i o n  

Red and whi te  skeletal  muscles exh ib i t  differences in 
the i r  me tabo l i sm and  in the i r  response  to  denerva t ion .  
Oxida t ive  enzymes  p r e d o m i n a t e  in red muscles  while 
glycolyt ic  enzymes  p r e d o m i n a t e  in whi te  muscles.  
Dene rva t i on  t ends  to e l iminate  these  differences by  
causing a grea ter  fall of t he  p r e d o m i n a n t  group of 
enzymes  in t he  involved muscle  1. 

The in i t ia t ion of glycolysis requires  the  phosphory la t ion  
of glucose by  the  enzyme  hexokinase .  I t  m igh t  therefore  
be expec ted  t h a t  hexokinase  ac t iv i ty  would d isplay  a 
p a t t e r n  s imilar  to t h a t  of o ther  enzymes  associa ted wi th  
glycolysis,  be ing more  act ive  in whi te  t h a n  in red muscles  
and  undergoing  a decrease in ac t iv i ty  af ter  denerva t ion .  
The opposi te  p a t t e r n  for hexok inase  ac t iv i ty  was found  

in the  p resen t  s tudy.  No o ther  enzyme  associa ted wi th  
glycolysis has been repor ted  to  exhib i t  th is  behavior .  

Methods. 24 male albino rabb i t s  u n d e r w e n t  unilatera.  
t r ansec t ion  of the  sciatic nerve.  U n o p e r a t e d  animals  were 
used as controls.  The soleus (a red muscle) and the  gastroc-  
nemius  (p redominan t ly  white) were r emoved  and  homog-  
enized at  4~ Hexokinase  ac t iv i ty  was measured  
according to  t he  m e t h o d  of SI-IARMA et a l )  as modif ied  by  
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Hexokinase activity in normal and denervated soleus and gastrocnemius muscles of the rabbit 

Denervated 
Muscle type Control Weeks after denervation 

2 4 8 

Soleus 987 -t- 133 1,150 ~- 137 1,390 ~= 161 1,970 d_ 188 
Gastroenemius 280 ~= 42 470 • 59 784 j= 89 1,330 • 147 

Values indicate minGles of glueose-6-phosphate formed per kg of non.collagenous protein/h of incubation. The control and each of the denervat- 
ed groups consists of 8 animals, and the values represent the means ~ standard errors.BAll the differences between the denervated and the 
control muscles are significant for p = 0.01. 


