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In experiments with Nembutal-anesthetized cats of  both sexes, the drug phenibut ad- 
ministered intravenously was found to elicit periodic apneic respiration and to rank be- 
tween baclofen and sodium oxybutyrate in terms of the ability to disrupt the respiratory 
rhythm. It is suggested that these three activators of the gamma-aminobutyric acid (GABA) 
system produce differential effects on GABA~ receptors (baclofen>phenibut>oxybutyrate in 
order of decreasing effectiveness) and participate in the formation of the respiratory 
rhythm, and that in activating this system they can give rise to irregular slowed res- 
piration with pauses at inspiration. 
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The structure and function of the brain's GABA- 
ergic system remain a subject of  sustained interest 
in view of  the important role this system plays in 
directing a variety of  bodily functions. As studies 
continue to appear, more and more substances are 
found to be involved in regulating the metabolism 
and actions of GABA. The GABA-ergic system is 
of paramount importance for ensuring normal op- 
eration of  the mechanisms regulating respiration 
[5,6]. In particular, as we have shown [1], GABA 
agonists such as sodium oxybutyrate and baclofen, 
administered systemically or centrally, impede the 
formation of the respiratory rhythm and the trans- 
mission o f  afferent  impulses from pulmonary  
mechanoreceptors via the vagus nerves to neurons 
of the respiratory center. 

The purpose of  the present study was to see 
how selected respiratory parameters and the asso- 
ciated systemic hemodynamic parameters might be 
affected by phenibut - a substance that shares with 
sodium oxybutyrate and baclofen the property of 
being a GABA-ergic system stimulator but differs 
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from them in molecular structure and affinity for 
specific receptors. 

MATERIALS AND METHODS 
The study was conducted on Nembutal-anesthetized 
(40 mg/kg intraperitoneally) mongrel cats of  both 
sexes weighing 2.2-3.6 kg. Phenibut was injected 
intravenously at 100 mg/kg. Dissection details and 
the procedure used to measure vital parameters are 
described in our earlier articles [1,4]. 

RESULTS 
Phenibut, like the other two stimulants of the 
GABA-ergic  system (sodium oxybutyrate  and 
baelofen), led to a periodic apneic respiration with 
pauses at inspiration. Typical time courses of the 
respiratory and systemic hemodynamic parameters 
after phenibut administration are shown in Fig. 1; 
it can be seen that respiratory movements became 
slowed shortly postinjection, this being followed by 
the appearance of an abnormal respiratory rhythm 
by minutes 10-15. Respiratory pauses in places 
where respiratory movements were slowed became 
increasingly more frequent and reached their maxi- 
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Fig. 1. Respiratory and systemic hemodyrmmic parameters in an anesthetized cat after phenibut injection. Here and in Pigs, 
2 and 3: H R  --  heart rate; AP -- mean arterial pressure; ]VlV -- minute volume; R R  --  respiratory rate; IEP  --  intraesophageal 
pressure; R V  - respiratory volume. The arrow marks the time of phenibut injection; 60 rain and 150 rain are recording times. 
A period of temporary cardiac arrhythmia after phenibut injection is evident on the HR curve. 

mum approximately 40 to 60 rain postinjection, at 
which time they  lasted 30  sec or  longer and al- 
te rna ted  wi th  2-3 resp i ra tory  movements .  This 
breathing pat tern  persisted for 90-120 rain. 

Systemic arterial pressure (AP) showed periodic 
fluctuations, sometimes combined  with heart  rate 
fluctuations. The AP and h e a r t  rate tended to rise 
when respiratory movements  ceased and to fall as 
they were resumed. 

A similar interrelat ionship of  respiratory and 
cardiac periodicit ies was observed in our  previous 
experiments where  sodium oxybutyrate or  baclofen 
were  used  to act ivate  the  GABA-erg ic  sys tem 
[1,3,4]. Figures 2 and 3 depict  typical tracings for 
the latter two drugs so that  their effects on respi- 
ration and hemodynamics  can be compared with 
those o f  phenibut .  The similarities observed with 
regard to the emergence o f  apneic  respiration and 
the linkage be tween  responses o f  the respiratory 
and cardiovascular systems suggest that the changes 
ment ioned above were brought  about  by  a single 
mechanism. The linkage between breathing period- 

icity and AP is likely to be  p r imar iy  due to cy- 
clic variations in the composit ion of  the blood (in 
its p H  and the tension o f  its gases) which are 
detected by  chemoreceptors .  The increase of  car- 
diovascular tone during apneic periods appears to 
be o f  a compensatory  nature and underscores the 
functional uni ty  o f  the respiratory and cardiovas- 
cular systems which act in harmony to supply the 
tissues with oxygen [2]. 

Since similar respiratory patterns emerged upon 
stimulation o f  the GABA-ergic  system with the 
three agonists we tested, the alterations in the com- 
posit ion o f  arterial b lood  occurring under  such 
stimulation may be illustrated by referring to our 
previous experiments [1,4]. These showed that the 
amplitudes o f  oscillations in Po v Pco2, and pH and 
the shifts in their values relative to baseline (nor- 
mal) levels during apneic respiration are sufficiently 
great to account for the observed increase in cardio- 
vascular tone when respiration is inhibited. 

The pauses  be tween  respiratory movements  
became progressively less frequent  90-120 min af- 
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Fig. 2. Respiratory and systemic hemody'namic parameters in an anesthetized cat after sodium oxybutyrate injection. Here 
and in Pig. 3: A P  --  arterial pressure in the systemic circulation; P T G  - pneumotachogram. 

ter phenibut injection and disappeared completely 
30-60 rain later (the respiratory rhythm returned 
to "normal"),  During that time a slow and deep 
breathing was maintained, which was characterized 
by a constant volume and frequency ("machine- 
type" respiration, Fig. 1). It differed from the 
normal (baseline) breathing in smaller minute vol- 
ume (MV) values and unresponsiveness of respira- 
tory movements. As respiratory pauses disappeared, 
the AP and heart  rate curves smoothed out. 

The GABA-ergic system agonists we tested can 
be ranked as follows in order of decreasing abil- 
ity to disrupt the respiratory rhythm when injec- 
ted intravenously: baclofen (1-5 mg/kg), pheni- 
but (50-100 mg/kg),  and sodium oxybutyrate 
(100-200 mg/kg). As we suggested earlier, the 
major mediators of respiratory disturbances follow- 
ing activation of  the  GABA-ergic system are 
GABA B receptors, in which case the ability of the 
above drugs to cause periodic apneic respiration 
is presumably determined by their affinity for 
these receptors. 

Along with the similarities indicated above, the 
three drugs showed certain differences in their res- 
piratory and cardiovascular effects. First, whereas 
the injection of  sodium oxybutyrate was immedi- 
ately followed by transient inhibition of respiration 
and cardiac activity, phenibut, on the contrary, ini- 
tially stimulated respiration (increased its frequency 
and depth). This difference has to do with the op- 
posite reactions of oxybutyrate and phenibut solu- 
tions (alkaline with the former and acid with the 
latter) which undoubtedly also have opposite effects 
on the chemoreceptors when administered systemi- 
cally. Also, as the baclofen doses used were much 
lower than those of phem'but or sodium oxybutyrate, 
injection of this drug did not elicit substantial reac- 
tions from the respiratory or cardiovascular system. 
Second, phenibut injection was followed in some 
tests by a rise of  systemic AP, which  was not 
observed with oxybutyrate or baclofen. Phenibut, 
however, impaired the respiratory rhythm in all 
tests irrespective of  its effect on AP. This further 
bolsters our contention that the respiratory distur- 
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b a r i t e s  o b s e r v e d  u p o n  a c t i v a t i o n  o f  t h e  G A B A ,  ergic  
s y s t e m  a r e  n o t  a c o n s e q u e n c e  o f  A P  d e p r e s s i o n  [4]. 

Respira tory  and systemic hemody-namic parameters  in an anesthet ized cat after baclofen inject ion.  EMGa - -  
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