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The effect of fluothane on evoked responses  in the mesencephalic re t icu lar  formation, on the 
EEG desynchronizat ion react ion during electr ical  stimulation of the re t icular  formation, and 
on t ranscal losa l  responses  was studied in acute experiments  on cats. Fluothane caused 
marked inhibition of evoked responses  in the re t icu la r  formation. Although the EEG desyn-  
chronization react ion was depressed,  this effect was much less  marked than that on the 
evoked responses .  The amplitude of the t ranscal losa l  responses  was appreciably reduced 
with increasing depth of anesthesia.  

Many investigations have been made of the effect of fluothane on the EEG and on other physiological 
indices in man [2, 9, 10, 15, 16]. 

The effect of fluothane on the functional state of the subcort ical  s t ruc tures  and cerebra l  cor tex has 
been investigated experimental ly to a far  l e s se r  degree.  Kitahata [13] showd that r ecovery  of excitability 
of the auditory cor tex is depressed  by an amount approximately proport ional  to the level of fluothane 
anesthesia.  However, this investigation does not permi t  an unambiguous evaluation of the effect of fluo- 
thane on the cortex,  because the r ecovery  cycle largely ref lects  the functional state of subcort ical  s t ruc -  
tures  also. The ea r ly  disappearance of the evoked response in the re t icu la r  formation during fluothane 
anesthesia,  descr ibed by Davis et al. [8], l ikewise does not fully explain changes in the activity of this s t ruc -  
ture,  because disappearance of the evoked response in the re t icu lar  formation has been shown to be not in- 
var iably associated with its inhibition [5]. 

The object of the present  investigation was to study the effect of fluothane on the functional state of 
the ce rebra l  cortex and mesoencephal ic  re t icu lar  formation (RF). 

The functional state of the cor tex  was assessed  by means of the t ranscal losa l  response,  because im-  
pulses evoking this response have been shown to be t ransmit ted to the opposite hemisphere  via the corpus 
cal losum and to be independent of activity of subcort ical  s t ruc tures  [7]. The functional state of RF was 
assessed  by two tes ts :  by the evoked response  in the RF to sensory  (electrodermal) stimulation and by the 
appearance of an EEG desynehronizat ion react ion during direct  e lect r ical  stimulation of the RF. 

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on 12 adult cats. Tracheotomy and veneseetion were per formed under 
superf icial  ether  anesthesia. Tubocurarine was injected and the animals t r ans fe r red  to artificial  r e sp i r a -  
tion. The head was fixed in a type EMIB stereotaxic apparatus; bi lateral  pneumothorax was formed under 
local anesthesia  with 1% tr imecaine,  and the c i s te rna  magna was opened. The rectal  t empera ture  was 
maintained throughout the experiment  at 37-38 ~ After the dura had been opened the bra in  was i r r igated 
with warm mineral  oil. To record  the t ransca t losa l  response,  s ta inless  steel stimulating electrodes 
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Fig. 1. Effect of inhalation of fluothane on 
EEG during e lect r ical  stimulation of re t i -  
cular  formation. 1) background, amplitude 
of stimulation 3 V; 2) background, ampli-  
tude of stimulation 4 V; 3) stage 13 of anes-  
thesia, amplitude of stimulation 3 V; 4) stage 
13 of anesthesia,  amplitude of stimulation 
4 V; 5) stage III 1 of anesthesia,  amplitude of 
stimulation 4 V; 6) stage III 1 of anesthesia,  
amplitude of stimulation 5 V; 7) stage III 1 Of 
anesthesia, amplitude of stimulation 6 V; 
8) 30 min after end of inhalation of fluo- 
thane, amplitude of stimulation 3 V. Arrows 
indicate beginning and end of e lec t r ica l  s t i -  
mulation; calibration of amplification 100 ~V; 
t ime marke r  1 sec. 

mounted on a Plexiglas plate were placed in the middle 
par t  of the suprasylvian gyrus.  The recording electrode,  
consisting of a s i lver  wire, 0.5 mm in diameter ,  with a 
ball-pointed end, suspended on a thin spring, was placed 
symmetr ica l ly  opposite to the stimulating electrodes in 
the contra la teral  hemisphere.  The cor tex was stimulated 
with single square pulses, 0.2-0.3 msec in duration. 
The amplitude of stimulation was 1, 2, and 3 t imes the 
threshold level. The electrode recording t ransca l losa l  
responses  was also used to record  the EEG. A double 
electrode was inser ted into the mesencephalic RF c o r r e s -  
ponding to the coordinates  A +3, L3, H-I  [12]. Desyn-  
chronization of the EEG was produced by e lect r ical  
stimulation of RF (square pulses, 0.5 msec,  150 Hz). 
:The threshold of onset  of desynchronization,  usually 
2-4 V, was determined,and the amplitude of the s t imulat-  
ing pulses was equal to the threshold and 1, 2, and 3 V 
above it. E lec t rodermal  stimulation of the forel imb was 
by means of single square pulses,  0.5 msec in duration, 
applied through needle electrodes.  The voltage of the 
pulses used was 1, 2, and 4 t imes the threshold level. 
To record  evoked responses  f rom the RF, the stimulating 
electrode introduced into this s t ructure  was connected to 
the input of an amplifier.  Recording electrodes were 
connected to the input of a "Galileo R32" 8-channel e lec-  
troencephalograph. Responses were recorded  f rom the 
sc reen  of a type $1-18 CRO connected to the output of 
the electroencephalograph. Elect r ical  stimulation was 
applied f rom a two-channel ESU-1 electronic st imulator.  
Fluothane was administered through a vapor ize r  manu- 
factured at the "Krasnogvardeets"  fac tory  into the input 
of a type TsKB AMN SSSR artif icial  respira t ion appara-  
tus for small  labora tory  animals. Inhalation of fluothane 
began not less  than 3 h after the end of ether anesthesia. 

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

A N D  D I S C U S S I O N  

The EEG of waking cats immobil ized with tubo- 
curar ine  was dominated by f l - rhy thm with single 0- and 

-waves.  Elect r ical  stimulation of the RF at a frequency 
of 150 Hz evoked a desynchronizat ion react ion on the EEG, and the higher the amplitude of the s t i -  
mulating pulses,  the more marked this react ion (Fig. 1 :1 ,  2). 

Inhalation of fluothaxle (0.25-0.5%) slowed the rhythm of the EEG and led to the appearance of high- 
amplitude a - l i ke  waves with a frequency of 8 -12 /sec ,  corresponding to stage 13 of anesthesia [4, 11]. The 
threshold e lect r ical  stimulation RF at this stage evoked an ill-defined EEG-desynchronizat ion reaction or  
had no effect, but with an increase  in the strength of stimulation the desynchronizat ion react ion became well 
marked (Fig. 1: 3,4). With deepening of anesthesia  to stage IIIl-III  3, high-amplitude (over 500/~V) 6- and 
6-waves  appeared on the EEG. In 83.4% of experiments e lect r ical  stimulation of RF, even at a strength 
much above threshold, evoked no appreciable changes in the EEG (Fig. 1: 5, 6, 7). Only in 16.6% of exper i -  
ments did an increase  in the amplitude of stimulation produce a c lear ly  defined desynchronizat ion reaction. 

Evoked responses  in the RF to e lec t rodermal  stimulation of waking animals consisted of a posi t ive-  
negative or  negative wave 60-90/zV in amplitude and about 20 msec in duration, with a latent period of the 
negative wave of about 15 reset .  The amplitude of the responses  was slightly increased with an increase  in 
the strength of stimulation. The threshold of this response was usually 5-15 V. In stage 13 of anesthesia 
the amplitude of the evoked responses  fell sharply, while there was no response to threshold stimulation. 
Deepening of the anesthesia led to complete disappearance of evoked responses  in the RF (Fig. 2). 

904 



Fig. 2. Effect of  inhalation of fluothane on evoked r e s p o n s e s  in 
mesencephal i c  re t icu lar  formation.  I) background; I1) stage 13 of 
anesthes ia;  II1) s tage  III~ of anesthesia; IV) 30 rain after end of 
inhalation of fluothane. Numbers  on left show amplitude of s t i -  
mulating pulse  (in V); cal ibrat ion of amplification 100 ~V; t ime 
marke r  20 msec.  Posit ivi ty downward. 

Fig. 3. Effect of inhalation of fiuothane on t ranscal losa l  responses .  
Legend as in Fig. 2. 

The t ransca l losa l  response in waking cats consisted of a posi t ive-negative or  negative wave with 
latent period of about 4 msee and amplitude 300-600 uV in response to stimulation of twice or  three t imes 
the threshold level. In stage 13 of anesthesia the amplitude of waves of the t ranscal losa l  response was 
slightly reduced, and a par t icu lar ly  marked decrease  in amplitude was observed to threshold stimulation; 
somet imes  the response to threshold stimulation disappeared completely. Deepening the anesthesia to stage 
IIIl-III  3 led to a fur ther  decrease  in amplitude of the response,  but the amplitude to stimulation of twice 
and three t imes the threshold strength still continued (Fig. 3). 

During fluothane anesthesia, marked depression of evoked responses in the RF developed. The EEG 
desynchronization reaction was depressed, although by a lesser degree than the evoked responses. In this 
way a discrepancy appeared in the evaluation of the functional state of the RF by two tests: evoked res- 
ponses in the RF and the EEG desynchronization reaction in response to direct electrical stimulation of the 
RF. This discrepancy can be explained on the basis of Bradley's [5] findings, namely that chlorpromazine 
blocks synaptic structures of pathways into the RF while having no appreciable effect on the functional state 
of the activating system itself. On the basis of these findings it can be postulated that fluothane initially de- 
presses synaptic structures on pathways into the RF, but with deepening of anesthesia it begins to depress 
the excitability of the reticular neurons. Evidence of this is given by the gradual increase in threshold of 
the EEG-desynchronization reaction, which persists even after disappearance of evoked responses in the RF. 
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The same  d i f fe rences  in sensi t iv i ty  of the evoked responses  and EEG desynchronizat ion react ion  were  
found by the wr i t e r  during an invest igat ion of the action of e ther  and in t ranarcon  [1]. 

Analysis  of the t r ansca l lo sa l  r e sponses  sugges ts  that fluothane modera te ly  d e p r e s s e s  the ce r e b ra l  
cortex.  It will be r e m e m b e r e d  that, bes ides  afferent  impulses  pass ing  along cal losal  f ibers ,  this popula ,  
t ion of neurons rece ives  a constant  flow of a f fe ren t  impulses  f r o m  the tha lamus  [3] and s t ruc tu re s  of the 
b ra in  s t em [6, 14]. These  af ferent  impulses ,  responsib le  for  format ion  of the EEG, influence the amp l i -  
tude of the t r ansca l lo sa l  responses ,  although, as Fig. 3 shows, the s ca t t e r  of ampli tude of these  responses  
is smal l  in the waking animals  just  as a f ter  inhalation of fluothane. Consequently, in terac t ion  of the t r a n s -  
ca l losa l  r e sponses  withthe background e lec t r i ca l  act ivi ty has  no significant effect  on the ampli tude.  A 
change in the cha rac t e r  of the flow of i m p u l s e s  to the cor tex  through the influence of var ious  pha rmaco log i -  
cal agents can hardly  exer t  an apprec iable  effect  on the magnitude of t he se  responses .  F o r  instance,  an 
invest igat ion by Darbinyan et al. [1] showed that if  the bulbar  RF is inhibited by ba rb i tu ra t e s  and the flow 
of a f ferent  impu l ses  to the cor tex  cor respondingly  reduced, the changes in the ampli tude of the t r ansca l lo sa l  
r e sponses  is only v e r y  slight. Converse ly ,  under  e ther  anesthesia ,  which does not d e p r e s s  the RF, the 
ampli tude falls  sharply.  These  resu l t s  suggest  that the t r ansca l losa l  r e sponse  is a cor t ica l  phenomenon di-  
rec t ly  ref lect ing exci tabi l i ty  of the cor t ica l  neurons.  

It can be postulated that  fluothane occupies an in te rmedia te  place between e the r  and the ba rb i tu ra t e s  
in the s t rength of i ts  action on the RF. The same  r e m a r k  can be applied to the effect  of fluothane on the 
cor tex,  if  it is r e m e m b e r e d  that  e the r  s t rongly  inhibited the cor tex  in s tage I of anesthesia ,  while during 
ba rb i tu ra t e  anes thes ia  no apprec iable  change in the t r ansca l l o sa l  r e sponses  was obse rved  even in stage 
III. 

It can be postulated on the ba s i s  of these  r e su l t s  that fluothane exe r t s  a modera te  inhibi tory action 
both on the mesencephal ic  RF and on the c e r e b r a l  cortex.  
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