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Rates of responding for heat and/or intracranial stimulation (ICS), and post-test rectal temperature 

1093 

Non-choice baseline Choice 
Subject- Current 
electrode (txA) Heat Tre ICS per Tre Rate/min I~i-5 ~ Tre Test 

reinforc, per (~ min I~i 25 ~ (~ Heat ICS (~ duration 
min I~i-5 ~ (min) 

A) Posterior hypothalamic electrodes 

1-5 225 5.1 38.4 108 38.9 0.04 51 21.4 110 
3-3 624 4.3 38.5 87 38.0 0.12 37 24.4 52 
3-5 624 - - 65 38.8 0.62 35 25.6 58 

13-2 386 6.0 38.0 78 38.6 0.99 27 22.0 412 
17-5 295 4.0 38.4 72 38.1 0.38 43 24.3 64 
Group mean 4.85 38.32 82 38.36 0.43 38.6 23.54 79 

B) Rostral hypothalamic electrodes 

2-4 545 4.9 37.5 57 39.2 1.8 17 34.2 60 
3-2 995 4.3 38.5 24 39.4 3.3 21 38.2 60 
4-1 995 4.3 38.2 23 39.1 3.0 21 38.2 60 

15-5 545 5.4 38.0 67 39.3 1.9 16 36.8 60 
18-2 545 5.9 38.4 103 38.2 2.9 61 37.2 60 
18-4 545 - - 63 38.4 4.2 26 37.6 60 
Group mean 4.96 38.12 56.8 39.0 2.85 27.0 37.0 60 

zero, and feeble a t t e m p t s  to press t he  hea t  lever or escape 
f rom the  cage followed. Average pos t t e s t  Tre was 23.5 ~ 
a value t h a t  is qui te  close to t he  cri t ical  t e m p e r a t u r e  for 
se l f -s t imulat ion of 22-23 ~ ". Figure A shows the  cumu-  
la t ive  record of an ICS-pers i s ten t  rat .  All animals  w i th  
ros t ra l  h y p o t h a l a m i c  electrodes a l t e rna ted  be tween  the  
hea t  and  ICS levers;  the  reduc t ion  in ra te  of ob ta in ing  
hea t  var ied  be tween  29-65%.  The lowest  Tre for an 
an imal  in th is  group was 34.2~ while the  mean  was 
37.O ~ 

Subsequen t  t es t ing  showed these  results  were repli- 
cable, and  could no t  be accounted  for by  a for tu i tous  
cu r ren t  selection or s imple persevera t ive  responding  on 
the  ICS lever. Animals  wi th  ros t ra l  electrodes a l t e rna ted  
be tween  the  hea t  and  ICS levers when  cur ren t  was  
increased,  while subjec ts  w i th  pos ter ior  e lectrodes worked  
for ICS unt i l  cur ren t  values  near  th reshold  were a t t a ined  
and  t h e n  swi tched  to cont inuous  respond ing  for heat .  
A compuls ive  response  a u t o m a t i s m  on the  ICS lever by  
subj ects wi th  pos ter ior  electrodes was ruled out  by  mak ing  
ICS avai lable only 50% of the  t ime ;  the  on-off  in tervals  
were  10, 15, or 20 rain. The ou tpu t  of the  s t imula to r  
was  d i sconnec ted  at  the  end of an ICS . in te rva l ,  while 
2 free s t imula t ions  were given to  signal the  avai labi l i ty  
of ICS at  the  end of a t ime-ou t  period.  H e a t  was avai lable 
a t  all t imes.  The subjects  worked  for ICS when  i t  was 
available,  b u t  p r o m p t l y  began  to  press for hea t  when  i t  
was  not.  Figure  t3 shows an example  of a l te rna t ion  
ob ta ined  in th is  manner .  

BRIESE et  al. 5, ~ have  suggested an over lap of t empera -  
tu re  and  reward  sys tems  based  on a dua l -cen te r  model  

of the  t he rmoregu la to ry  sys t em proposed  by  BENZIN- 
GEE 1~ Pers i s t en t  r e spond ing  for poster ior  ICS in t he  
cold is cons is ten t  wi th  th is  view, bu t  h y p e r t h e r m i a  wi th  
ros t ra l  ICS is not .  The difficult ies involved in a cons is ten t  
appl ica t ion  of the  BENZINGER model  to ICS da t a  could 
mean  e i ther  t h a t  the  model  is i nadequa te  or t h a t  t he  
dr ive- in te rac t ion  pa rad igm itself  is i nadequa te  11. 

Rdsumd, Plac6s dans  un  en v i ro n n emen t  froid, les ra t s  
qui ava ien t  des 61ectrodes implant6s  darts l ' h y p o t h a l a m u s  
post6rieur,  pr6f6raient  la s t imula t ion  in t r ac rann ienne  5~ 
un r6chauf fement  de l ' en v i ro n n emen t ;  de ce fair, ils 
devena ien t  hypo the rmiques .  Les ra ts  qui ava ien t  des 
61ectrodes implant6s  dans  l ' h y p o t h a l a m u s  ant6r ieur  
ac t ionna ien t  a l t e r n a t i v e m e n t  les leviers de chauffage et  
ceux du couran t  61ectrique; ils 6vi ta ient  ainsi  de devenir  
hypo the rmiques .  
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Vagus Pneumonia as Membrane Phospholipase Activation 

LlSS~_K et al. 1 po in ted  to  a s y m p a t h e t i c  p r edominance  
af ter  vago tomy.  We  t r ied  to approach  the  direct  site of 
s y m p a t h e t i c  neural  control  in t he  lipid me tabo l i sm of 
cy tosomal  fraction,  ob ta ined  f rom the  r abb i t  lungs af ter  
vago tomy.  

We conduc ted  the  exper imen t s  on r abb i t s  weighing 
f rom 1.6-2.4 kg. To avoid the  aspi ra t ion  the  r abb i t s  were 

t r acheo tomized  af ter  the  bi la teral  cervical vago tomy.  A 
similar  procedure  was carried out  on sham opera ted  rab-  
b i t s  w i t h o u t  vago tomy.  5 h af ter  v a g o t o m y  rabb i t s  were 
exsangu ina ted  and  the  lungs r emoved  immedia te ly .  
Cytosome f rac t ion of l u n g  was ob ta ined  by  means  of 
centr i fuging wi th  20,000 g, according to procedure  of 
REISS ~ af ter  p repar ing  homogena tes  in 0 . 3 M  sucrose 
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solution in a Pot ter -Elvehjem homogenizer.  Extract ion 
of the l ipids was carried out  wi th  chloroform and meth-  
anol in a Waring Blendor according to BLmI{ and DYER 8. 
Total  l ipid was  determined by  we igh ing  a dried al iquot  
of the chloroform portion. Total  phosphol ip id  was deter- 
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Fig. 1. Survival and lung quotient of normal and vagotomized 
rabbits. 
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ungs, referring to 100 mg of protein. 
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Fig. 3. The FFA level of eytosomal fraction from rabbit lungs, 
referring to 100 mg of protein. 

m i n e d  b y  q u a n t i t a t i v e  analys i s  of phosphorus  us ing  
FISKX and SUBARROW'S ~ procedure of  perchloric  acid 
digest ion.  To determine  the  free f a t t y  acids  we  used the  
mi c r o me th o d  of  DOLE 5 Prote in  contents  were determined  
b y  the  m e t h o d  of LOWRY 6 and l ipids were referred to 
100 mg protein.  

In the  f irst  part  of our exper iments  we  measured  the 
effect of different sympatholyfics  on the survival and 
lung quotient of vagotomized rabbits (Figure 1). The 
relatively standard lung quotient under normal condi- 
tions s ign i f i cant ly  increased p o s t v a g o t o m y .  The inhi-  
b i tory  effects of sympatholytics  appeared separately. 
Propranolol, a known type of fi-receptor blocking agents, 
reduced the  lung quot i ent  w i t h o u t  increas ing the sur- 
v ival .  Guanethidine, which deplets the catechol-amin 
content  in the  lungs,  increased the  surv iva l  but  its  ef fect  
on the quotient was not full (Figure 2 ) .  

The phospholipid content shows an absolute increase 
in the sham operated group and a l imited increase also 
appears in animals treated with propranolol. The quantity 
of phospholipids in the vagotomized group remains about 
at the  normal  level .  In  Figure  3 w e  present  the  F F A  
levels of animals under normal conditions and in sham 
operated, vagotomized and propranolol treated group of 
animals. There is a very little difference between the 
values of sham operated and vagotomized group in 
relation to the normal level of FFA. The propranolol 
brought the elevated level of FFA nearer to the normal 
value.  

The elevation of FFA level is followed by an increase 
of phosphol ip id  content  in the  sham operated group but  
it  is not  fo l lowed b y  a n y  change  in the  v a g o t o m i z e d  
group, however, indicates a renlarkable reduction, and 
the higher va lue  of F F A  m a y  come from this  reduct ion  
in this  group. This  u n d o u b t e d l y  neura l ly - induced  phos-  
phol ipase  ef fect  can be d iminished  b y  propranolol ,  wh ich  
decreases the  F F A  level  and according ly  raises the  quan-  
t i t y  of phospho] ipids .  

The v a g o t o m i z e d  organism is bas ica l ly  character ized 
b y  an overbalanced  v e g e t a t i v e  regulat ion  a n d  the  'vagus 
pneumonia '  b y  a s y m p a t h e t i c  predominance  result ing 
from the  patho log ica l  regulat ion.  The  re lat ive  fall of 
phosphol ip id  content  and the  e l eva ted  level  of F F A  
indicates  a phosphol ipase  ac t iva t ion  after v a g o t o m y .  
B o t h  of these  changes  can be inhibi ted  b y  propranolbl .  

Zusamrnen/assung. Die  re lat ive  A b n a h m e  des Phos-  
pho l ip id -Gehal t s  und das erh6hte  N i v e a u  des F F A  weis t  
auf  eine Phosphol ipase-Akt iv i t~ i t  nach V a g o t o m i e  hin. 
Diese  Be fu n d e  kCnnen dutch  Propranolol  g e h e m m t  
werden.  
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