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It has been shown by methods of local e lectr ical  stimulation and recording that the anter ior  and 
pos ter ior  parts  of the hypothalamus play an intimate part  in heat regulation [2, 5-7, 11-14, 16]. It has been 
postulated that the re t icu la r  formation of the brain stem also part ic ipates  in heat regulation, for it is ve ry  
c losely  connected with the hypothalamus [1]. However, judging from the l i terature,  this  problem has not 
been studied experimentally.  The only re fe rence  to the mat te r  is the statement by Euler  [9] that the 
thermosensi t ive  s t ruc tures  of the an ter ior  portion of the hypothalamus are  projected on the re t i cu la r  zone 
of the bra in  s tem. 

In the present  investigation the effect of changes in the functional tone of the re t i cu la r  formation of 
the brain  stem on the course  of the febrile react ion was studied. 

E X P E R I M E N T A L  METHOD 

Experiments  were ca r r i ed  out on 25 rabbits weighing f rom 2700 to 3000 g with e lectrodes  p e r m a -  
nently implanted in the re t icu la r  formation of the brain s tem and the ce rebra l  cortex.  The potentials were  
detected from the sensor imotor  cor tex  and from the mesencephalic  re t icular  formation by means of b i -  
polar  needle e lectrodes  1 mm apart .  The electrodes  were implanted by means  of a s tereotaxic apparatus 
using the coordinates given in the atlas of Sawyer, Everett ,  and Green [15]. The potentials were recorded  
on a 4-channel e lectroencephalograph made in the workshops of the Institute. The re t icu la r  formation was 
st imulated by rec tangular  e lectr ic  pulses,  1 msee  in duration, with a frequency of 200 p u l s e s / s e c  and 
voltage 2 V. The rec tangular  pulses were generated by a type It~M-T-10 s t imulator .  The position of the 
e lectrodes  was verified by electrolyt ic  destruct ion of the zone of stimulation by feeding a d i rec t  current  
of 2 mA strength into the circuit  of the st imulating electrode for  1-2 rain. 
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Fig. 1. Desynchronizat ion react ion after  s t imu-  
lation of the re t icu la r  formation (rabbit No. 118). 
1) Initial ECoG of sensor imotor  region; 2) bio-  
potentials recorded  f rom re t icular  formation of 
bra in  stem; 3) ECoG immediately af ter  s t imula-  
tion of re t icular  formation; 4) ECoG 15 rain af ter  
stimulation; 5) ECoG 30 rain after  st imulation. 

The febrile react ion was evoked by :intravenous 
injection of pyrogenal in a dose of 2 ~ g / k g  body 
weight. The experiments  were started 6-7 days after  
implantation of the e lectrodes .  The rec ta l  t e m p e r a -  
ture was recorded  by means of a thermocouple,  and 
the recording was made continuously on the poten- 
t iometer  tape throughout the period of the febrile r e -  
action. 

E X P E R I M E N T A L  R E S U L T S  

In control  experiments  intravenous injection of 
pyrogenal  into rabbits  produced a bimodaI febrile r e -  
action with a duration of 5-6 h and a mean maximal  
r i se  of t empera tu re  of 1.2 ~ three hours after  injec-  
tion of the preparat ion.  Electr ical  stimulation was 
car r ied  out for 15 min with intervals of 15 sec every  
minute. 
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Fig. 2. Elevation of t empera tu re  against background 
of e lect r ical  stimulation of re t i cu la r  formation ofthe 
bra in  s tem (rabbit No. 118). A) Control experiment; 
B) fever  against  background of e lect r ical  stimulation. 
The a r row denotes injection of pyrogenal.  The 
period of stimulation is indicated above the t empera -  
ture  curve.  Ordinate - t empera ture ;  abscissa  - 
t ime in hours .  

2.O 

Z,5 

.zo 

o.5 

T T , 
,t._- ,..~ , 

l o t  i %, i 
: 

, f"  .* T i T xxr 

I .  k+ +'+j " 1 \ f',,, 

I I I l I - - ~  I I I , 

2 3 + 

Fig. 3. Course of the febrile react ion in normal  con-  
ditions (1) and against the background of electr ical  
st imulation of re t icular  formation of the brain  stem 
(2) (mean resul ts  of experiments  on 25 rabbits).  
Ordinate - temperature ;  absc issa  - t ime in hours.  

Elect r ica l  stimulation of the re t icu lar  for -  
mation itself produced no appreciable changes in 
body tempera ture ,  but gave r i se  to some slight 
generalized motor  excitation of the animals and 
an increased respi ra t ion rate .  

Tracings  made of the potentials f rom the 
sensor imotor  cor tex immediately  after  s t imula-  
tion of the re t i cu la r  formation showed a typical 
desynchronizat ion reaction (Fig. 1). 

In the course  of the fever  usually the s t ruc -  
tu res  of the re t icular  formation were  stimulated 
three  t imes:  in the period of the f i r s t  r i se  of 
t empera ture ,  at the height of the fever, and in the 
period of its decline. 

A typical curve of the rec ta l  t empera tu re  
as recorded  in the control  experiment  and during 
fever,  against the background of stimulation of the 
re t icular  format ion in the same rabbit  receiving 
the same dose of pyrogenaI, is shown in Fig. 2. 

The mean resul ts  of the experiments  are  i l-  
lustrated in Fig. 3. 

It may be concluded f rom the analysis  of 
these resul ts  that d i rect  e lec t r ica l  stimulation of 
the nervous s t ruc tures  of the re t icular  formation 
of the brain stem in rabbits causes  a more  marked 
r i se  of tempera ture  than that observed in control  
experiments  on the same animals.  This conclusion 
is in agreement  with the resul ts  of the au thor ' s  
previous investigation [4] showing that blocking 
the re t icu la r  formation with chlorpromazine  (5 
mg/kg)  is accompanied in rabbits  by marked de-  
press ion of the febri le  react ion when the external  
t empera tu re  was normal  (18~ although it did not 
prevent the animals f rom giving a febrile reaction 
if the external  t empera tu re  was higher  (23-24~ 

This resul t  suggests  that chlorpromazine ,  which blocks the action of the adrenergic  substance of the mesen-  
cephalic re t icu lar  formation [3, 8, 10] nevertheless  does not completely block the react ion of the heat-  
regulating centers  of the hypothalamus to a pyrogenic st imulus.  

It is not possible to conclude f rom these resu l t s  whether the effects observed f rom elec t r ica l  s t imu-  
lation a re  associated with ascending influences of the re t i cu la r  formation on the an ter ior  hypothatamic 
s t ruc tures  of the brain  or with descending re t icular  influences on the heat regulating apparatus.  
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