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Exper imen t s  on mice  showed that sodium hydroxybutyra te  i nc rea se s  the intensi ty of oxidation 
in the brain  t i ssue during no rma l  r e sp i r a t i on  and preven ts  the depress ion  of t i ssue r e sp i r a t ion  
developing in an imals  under hypoxic conditions. In this r e s p e c t  sodium hydroxybutyra te  di f fers  
f rom typical  narco t ics  and t r ansqu i l i ze r s .  Nei ther  nembutal  nor ch lo rp romaz ine  reduced the 
degree  of dep res s ion  of t i ssue  r e sp i r a t i on  due to hypoxia. 

A previous  invest igat ion [1] showed that  sodium hydroxybutyrate ,  unlike typical  narco t ics  and t ran-  
qu i l izers ,  s t imula tes  the intensi ty  of oxidation in d i f ferent  pa r t s  of the brain,  in addition, some  of us [2] 
have shown that admin i s t r a t ion  of sodium hydroxybutyra te  i n c r e a s e s  the surv iva l  r a t e  of an imals  in hypoxia. 

I t  was the re fo re  decided to de t e rmine  whether  the depress ion  of t i ssue r e sp i r a t i on  c h a r a c t e r i s t i c  of 
hypoxia can be prevented  by means  of sodium hydroxybutyra te .  

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

Four  s e r i e s  of expe r imen t s  we re  ca r r i ed  out on male  albino mice  weighing 18-20 g. Ser ies  I was the 
control ,  and the an imals  we re  not exposed to hypoxia and did not r ece ive  sodium hydroxybutyrate .  Ser ies  1I 
included mice  rece iv ing  sodium hydroxybutyra te  in t r ape r i t enea l ly  in a dose  of 500 mg/kg .  As previous  in-  
ves t iga t ions  showed, this dose  of sodium hydroxybutyra te  produces  the g r e a t e s t  i nc rease  in absorpt ion of 
oxygen [i] and exhibits a protective effect in hypoxia [2]. 

In the experiments of series I]I and IV, the mice were exposed to hypoxia. Details of the method used 
to produce hypoxic conditions were described previously [4]. The mice of series III were controls, and to 
assess the effect of hypoxia they did not receive sodium hydroxybutyrate, while the animals of series IV were 
injected with sodium hydroxybutyrate 30 min before being placed in an exsiccator containing a hypoxic mix- 
ture. The mice of these series were kept in the exsiccator for 20 rain each. After removal from the exsic- 
cator they were immediately decapitated and the brain removed. The intensity of oxidation was studied in the 
cerebral cortex and brain stem of the mice of all series. The determination was carried out by a mano- 
metric method in a Warbug apparatus in Chetverikova's modification [5]. The composition of the incubation 
mixture  was as follows (in m m o l e s / l i t e r ) :  a - k e t o g l u t a r i c  acid 20, neutral ized with NaOH, MgCl 2 10, KCI 
13.4, ATP i, K2HPO ~ 15. 

The brain tissue was placed in the incubation mixture in the outer receiver of the Warburg apparatus. 
The central container was filled with alkali (0.i roD. The apparatus was placed in an incubator for 30-40 
rain with constant agitation. 
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E X P E R I M E N T A L  R E S U L T S  

The study of oxidation in the control  animals  showed that the absorpt ion  of oxygen by the c e r e b r a l  
cor tex  was 21 • ~a toms ,  compared  with 19 • ~a toms  by the bra in  s tem.  In mice  rece iv ing  sodium 
hydroxybutyrate ,  the oxygen consumption was cons iderab ly  increased:  in the c e r e b r a l  cor tex  to 34 • 

a toms  and in the bra in  s t e m  to 27.4 • ga toms .  

The absorp t ion  of oxygen in mice  exposed to hypoxia was 9.9 • ~a toms  in the cor tex  and 7.9 • 
~a toms  in the bra in  s t em,  i .e. ,  less  than half the values  obtained during no rma l  r e sp i ra t ion .  

In the expe r imen t s  of s e r i e s  IV the intensi ty of oxidation was invest igated during hypoxia a f t e r  p r e -  
l iminary  admin is t ra t ion  of sodium hydroxybutyra te .  Despi te  the fact  that the an imals  we re  under hypoxic 
conditions, the oxygen absorpt ion ,  although dep re s sed  slightly,  was not dep res sed  so s e v e r e l y  as in the 
mice  of the preceding  s e r i e s ,  which did not r ece ive  sodium hydroxybutyrate .  Under these exper imen ta l  
conditions the quantity of oxygen absorbed reached  17 • ~a toms  in the cor tex  and 18.9 • pa toms  in 
the bra in  s t em,  i.e.,  i t  was close to the control  level. 

Since sodium hydroxybutyra te ,  in ce r t a in  doses ,  shows fea tu res  of  s im i l a r i t y  with narcot ics  and t r an -  
qu i l i ze rs ,  compara t ive  t e s t s  we re  ca r r i ed  out to study the effect  of nembutal  and ch lo rp romaz ine  on oxi-  
dation in bra in  t i ssue.  These  showed that  nembutal  (50 mg/kg)  causes  a marked  dec r ea se  in the absorpt ion  
of oxygen by bra in  t i ssue  compared  with the control:  in the cor tex  to 6.3 • p a t o m s  and in the bra in  
s t e m  to 6.2 • p a t o m s .  In mice  rece iv ing  50 mg /kg  nembutal  30 min before  exposure  to hypoxic condi- 
tions, the dep res s ion  of r e s p i r a t i o n  in the bra in  t i ssue  not only was not reduced,  as it  was a f t e r  a d m i n i s t r a -  
tion of sodium hydroxybutyra te ,  but it  was  actual ly  m o r e  s e v e r e  than in the control  s e r i e s .  Its value was 
6.1 • ~a toms  in the cor tex  and 5.4 • ~a toms  in the bra in  s tem.  After  p r e l i m i n a r y  admin is t ra t ion  of 
ch lo rp romaz ine ,  no d i f ference  could be found in the oxygen absorpt ion  by the brain t i ssue  in an imals  of 
s e r i e s  ]II and IV. Consequently,  nei ther  nembutal  nor ch lo rp romaz ine  can p reven t  the dep res s ion  of t i ssue 
r e s p i r a t i o n  produced by hypoxia. Sodium hydroxybutyra te  d i f fers  s ignif icant ly  in this r e s p e c t  both f rom 
ba rb i tu ra t e s  and f r o m  neuroplegics ,  for  it improves  t i ssue  r e s p i r a t i o n  and reduces  its depress ion  develop-  
ing as a r e s u l t  of  prolonged hypoxia. 

Consider ing the compet i t ive  re la t ionships  between ae rob ic  and anaerobic  p r o c e s s e s  of t i ssue  r e s p i r a -  
tion, i t  is in te res t ing  to c o m p a r e  the above r e su l t s  with those descr ibed  by Os t rovskaya  and c o - w o r k e r s  [3], 
who studied the e f fec t  of sodium hydroxybutyra te  on the content of lact ic  and pyruvie  acids.  They found that  
sodium hydroxybutyra te ,  under  conditions of no rmaI  r e sp i r a t ion ,  r educes  the latic acid concentra t ion and 
i n c r e a s e s  the pyruvic  acid concentra t ion,  indicating an i m p r o v e m e n t  of ae rob ic  r e sp i r a t ion ,  while under 
hypoxic conditions i t  p revents  the accumula t ion  of lact ic  acid, i .e. ,  i t  r educes  the amount  of hypoxic excess  
lacta te  de te rmined  by means  of Huckabee ' s  fo rmula  [6]. 

I t  can be postulated on the bas is  of  these r e su l t s  that  one of the causes  of the inc reased  su rv iva l  r a t e  
produced by sodium hydroxybutyra te  in an imals  under hypoxic conditions is the prevent ion of d is turbance  of 
oxidative p r o c e s s e s  in the bra in  t i ssue.  
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