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The literature data on the influence of sodium amytal  on the sugar content in the blood are contradictory. 
Some authors [4] haye found considerable hyperglycemia under the influence of large doses of barbiturates; others 
[TJ, on the contrary, have found hypoglycemia,  while still others [8-10] could not detect any changes in the sugar 
content of the blood after single or repeated introduction of sodium amytai  [12]. 

We showed earlier [2] that glycemia in dogs, even under profound amytal  narcosis, lasting for 24 h, is only 
slightly reduced, and that, evidently, in connection with prolonged starvation. 

It is known [11], that a single introduction of sodium amytal  (0.3 g) does not influence the carbohydrate meta -  
bolism in the muscles of hypertension patients, while the systematic administration of sodium amytal  in sleep ther- 
apy (course of treatnaent two 5-6 day cycles with a daily dose of 0.6-0.8 g) leads to a reduction of the carbohydrate 
assimilation by the tissues. The same is also observed in amytal  intoxication. 

TABLE 1. Passage of Blood Sugar into the Tissues of the Hind Legs and its Secretion by the laver into the Blood in 
the Healthy Dog Fiska during Profound Amytal Narcosis (in mg%) 

Index studied 

Sugar content in the arterial 
blood 

Passage of sugar into the tissues 
of the hind legs 

Passage of sugar into the organs 
of the portal system 

Secretion of sugar by the liver 

82 83 

i 

6 9 
I0 I0 i 

Time of investigation (in hours) 

3 7 �84 

;l it ;l il il ;l l 
68 

9 

11 
8 

Aver- 

age 

~2 

8.8 

7.8 

12.6 

Barbiturates exert little influence on the sugar consumption by the muscles and its secretion by the liver in 

dogs in a state of profound narcosis [5]. 

In our previous work [2] it was established that during a period of profound amytal  narcosis, over periods of 13 
and 24 h, the blood sugar passes into the tissues of the hind legs and the brain, almost the same as in normal, 
awake dogs. If the respiration rate was greatly slowed and the temperature reduced under the influence of sodium 
amytal,  the extraction of sugar by the tissues was more or less sharply decreased. 

In this investigation we attempted to determine how the passage of blood sugar into the organs of the portal 
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TABLE 4. Glycogen Content in the Livers of Dogs 
during a Period of Prolonged Profound Amyta l  Nar- 
cosis 

T ime  of de -  
terminat ion 

ii h 

12 h 30 min 

15 h 

16 h 30 rain 

18 h 

19 h 30 min 

Glycogen content (in mE% of glucose) 

6080 

3030 

3890 

1680 

Sapsan 

ii00 

II00 

615 

375 

Fiska 

1490 

980 
560 

350 

350 
280 

Novaya 

3570 

2450 

1300 

340 

system is changed in comparison with the tissues of the hind 

legs during prolonged narcosis induced by sodium amytal .  

E X P E R I M E N T A L  P R O C E D U R E  

The procedure and setup of the experiments did not 

differ from those described earl ier  [2]. The blood for the 
sugar determinat ion was taken simultaneously from the re-  
nal, portal ,  and femoral  veins, as wel l  as from the femoral  

artery. 

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

From Table  1 we can see that in the dog Fiska, g ly-  

cemia  was gradually reduced over a period of 10 h of pro-  
This was evident ly  due to 30 h starvation (20 h before the experiment) .  A s imilar  decrease found amyta l  narcosis. 

in g lycemia  was de tec ted  in the dog Sapsan. In the rest of the animals  in the second half  of the experiment ,  which 

lasted for 7-7.5 h, g lycemia  was not reduced (Table  2). 

The passage of blood sugar into the tissues of the hind legs in Piska was an average of 3.8 mE%. In the ~'ontrol 
dogs, this index was higher--4.8 mE%. Such a difference is probably explained by the lower average blood sugar 
level  in the narcot ized d o g - 7 2  mE%, in comparison with that in the awake d 0 g - 9 5 m g %  [1]. More sugar passed 
into the tissues of the hind legs in the dogs Sapsan, Belka, and Novaya as wetl,  in spite of the fact  that g lycemia  re-  
mained in normal l imits  for Betka and Novaya during the entire exper iment ,  and in Sapsan i t  was even somewhat re -  

duced. 

In Belka, the passage of sugar into the organs of the portal  system was s imi lar  to the transfer of sugar to the t i s -  
sues of the hind legs, while in the other 3 dogs, the 1st index was considerably higher (see Table  2). Noteworthy is 
the fact  that during the 2rid half of the experiment ,  more sugar passes into the tissues of the hind legs than organs of 

the portal  system than in the  1st half  of the exper iment .  

Sugar was secreted by the l iver  for 13 h in Fiska. The same was also noted in the other dogs (Table  3). Dur- 

ing the period of profound amyta l  narcosis, the l iver  secreted almost  the same amount of sugar into the blood as the 
l iver of angioswmized awake dogs (15 mE%) [1]. Moreover, during the period of profound amyta l  narcosis, the 
l iver  does not lose its homeosta t ic  inf luence and secretes sugar into the blood corresponding to the inflowing amount.  

The glycogen content in the l iver  is great ly reduced during the entire extent  of prolonged amyta l  narcosis 

(Table  4). However, we do not have at  our disposal data that would permi t  us to judge the degree to which such a 
reduction is due to starvation of the animals  and that  to which i t  is due to the influence of sodium amytal .  

Sodium amyta l  weakens the u t i l iza t ion  of oxygen by the tissues [13], but, as has been shown ear l ier  [2], as wel l  

as in this work, the passage of sugar into the tissues of the hind legs, brain, and organs of the portal  system is not re-  

duced during the entire period of prolonged profound amyta l  narcosis, in comparison with that in the awake ani -  
mals.  It is only sl ightly reduced during the first half  of the experiment ,  but then is apprec iably  increased in the 2nd. 
Such an extract ion of blood sugar over a per iod  of 7-24 h gives evidence that i t  is u t i l ized  by the tissues. 

If this did not occur, then the passage of sugar into the tissues of the hind legs and organs of the portal  system 
would become even smal ler  on account  of its increased accumulat ion.  Actual ly ,  in the 2nd half  of the exper iment  
it even increased, which is evidently due not to its intensified u t i l iza t ion  during profound amyta l  narcosis but to 
somewhat dece le ra ted  blood circulat ion.  In favor of the la t ter  hypothesis is the evidence of an increase in the pass- 
age of sugar into the tissues during the  2nd half  of the experiment ,  even in the presence of a reduced blood sugar 

level  (see Table  2, dogs Sapsan and Fiska). 

The normal  organism of the healthy dog, 10 kg in weight, ut i l izes 0.19 g of sugar per kg of weight per h [14]. 
tf we proceed from this calculat ion,  then Fiska, who weighed 13 kg, consumed approximate ly  26 g of glucose in 10h. 
Her l iver  contained approxh-nately 5 g of glycogen. Consequently, more than 20 g of glucose was secreted by the 
l iver  a t  the expense of newly formed glucose. Similar  calculat ions show that  the livers of the other dogs also secrete 
a substantial  amount  of glucose not formed from the hepat ic  glycogen during prolonged amyta l  narcosis. Consequent-  
ly, amytaI  narcosis, even prolonged, does not stop the process of glucose formation from the l iver  glycogen, from the 

lac t ic  acid  that flows into it, as well  as from other products. 
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Since the mobi l iza t ion  of fats, amino acids, and lac t ic  acids formed from the muscle  glycogen in the l iver is 

re la ted  to the functions of the sympathet ic  nerves and the adrenocort icotropic  function of the anterior lobe of the 

pitui tary,  on the one hand, and of the brain and cor t ica l  portion of the adrenals,  on the other, we might  assume that 

the mechanisms of glycogenogenesis during amyta l  narcosis remain  the same, although they are dece lera ted .  

The l iver does not lose its homeostat ic  propert ies--an increase in the secretion of sugar into the blood upon 
reduced influx to it, while the tissues extract  less sugar from the blood when less of it  flows into them. 

All  this gives evidence of a conservation of more or less normal  metabol i sm during prolonged amyta l  narcosis, 
both in the l iver  and in the tissues of the hind legs and organs of the portal  system. 

S U M M A R Y  

In profound amyta l  anesthesia lasting 7 - 24 h g lycemia  in dogs either remained unchanged or dropped slightly, 
while the passage of blood sugar into the tissues of the posterior ext remit ies  and organs of the portal  system proved 
to be the same as that  in the wideawake animals.  

During profound amyta t  anesthesia the l iver  secreted about the same amount of sugar into the blood as did the 
l iver of angiostomized wideawake dogs. At the same t ime , the  l iver did not lose its homeosta t ic  property, viz. ,  that 
to increase the sugar secretion into the blood under conditions of the reduced sugar supply, whereas the tissues did 
not lose their property to extract  less sugar from the blood when the sugar supply was reduced. 

The above findings show that  during prolonged amyta l  anesthesia more or less normal  rnetabolism is retained 
both in the l iver  and in the tissues of the posterior extremit ies  and the portal  system organs. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 
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