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In animals in which the hypothalamic nuclei have been destroyed, burn injuries do not lead to the ac- 
cumulation of amino nitrogen in the muscle tissue or to increased autolysis of muscle proteins, as are 
usually observed in intact animals after burns. 

The problem of the role of the neuro-endocrine system in the development of the burn syndrome is 
one of the most interesting and promising in the pathogenesis of this condition. Luccioni and co-workers 

[9] regard the burn syndrome as a neuro-hormonal reaction to severe specific trauma. One of the main 
links in the mechanism of neuro-endocrine changes, in their opinion, is the hypothalamus. The work of 
several investigators [i, 4-8, 12] has demonstrated the importance of various zones and nuclear groups of 
the hypothalamus in the regulation of water-salt, lipid, carbohydrate, and protein metabolism. 

In previous investigations we showed that if a rabbit in which the supraoptic nuclei of the hypothala- 

mus have been destroyed is burned, the intensity of protein synthesis in the muscles and wall of the small 
intestine of the animal is unchanged, whereas usually burns inhibit uptake of methionine-S 35 into proteins 

by several organs. On this basis we assumed that the hypothalamus, with its role in regulation of protein 
metabolism, also participates in the development of disturbances of protein metabolism after burns. 
Changes in protein metabolism in the burn syndrome are characterized not only by a disturbance of protein 

synthesis in various tissues [2], but also by intensification of protein breakdown both in the burned area 
and in intact tissues. Under these circumstances the activity of cathepsins is increased in the liver, kid- 
neys, and skeletal muscles, and the intensity of autolysis rises [3]. Having determined on the basis of our 
own and published data that the state of function of the supraoptic zone of the hypothalamus is connected 
with the processes of protein synthesis, our next task was to examine the importance of this region cf the 
hypothalamus in activation of protein breakdown processes in burned animals. 

Accordingly, we investigated the effect of burns on the intensity of protein catabolism in the liver, 
muscles, kidneys, and intestine of animals in which the supraoptic nuclei of the hypothalamus has been de- 
stroyed. The indices used as criteria of catabolic processes were the content of free amino acids in the 
tissues and the intensity of autolysis. 

EXPERIMENTAL METHOD 

Experiments were carried out on male rabbits weighing 2-3 kg. The animals were divided into four 
groups: group l-control intact rabbits; group 2-rabbits with destroyed supraoptic hypothalarnic nuclei, 
group 3-burned rabbits, and group 4-rabbits burned i0 days after destruction of the supraoptic nuclei. 

To destroy the supraoptic nuclei, monopolar electrodes were inserted stereotaxically in accordance 
with the following coordinates: plane A-2, 2 mm laterally, depth of insertion 16 mm (using the stereotaxic 
atlas of Sawyer and co-workers [Ii]). Destruction was carried out with a direct current (anode) of 1 mA 
acting for 30 sec. Completeness of destruction of the nuclei was verified morphologically. 

In this paper we describe results obtained in animals with completely destroyed supraoptic nucleiof 
the hypothalamus on both sides. The animals were burned 10-12 days after coagulation of the nuclei by 
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~ ~ immers ing  the hind limbs for 15-20 sec in water at a tern- 
= +J ~ +r~ +Ir pera ture  of about 100 ~ The investigation was car r ied  out 5 

~ ~ ~A ~A ~ ~ days after  burning. The amino-acid  nitrogen content in a 
�9 - o p ro te in- f ree  fi l trate of the t issues was determined by the 
-~ ~ method of Moore and Stein [10] after  precipitation of proteins 

+' ~ ~ d  § o ~ of the t issue homogenate with alcohol. ]'he intensity of auto- 
< ~ ~ v ~ v ~ v ~ iysis  was investigated in t issue homogenates after incubation 

for  2 h at 37 ~ on the basis  of the increase  in tyrosine in pro-  
�9 ~ o ~ ~ ~ ~ te in - f ree  f i l t rates  of the homogenates determined by the color 

~r ~ react ion with Fol in 's  reagent. : 

~ o v  ~ _ ~ EXPERIMENTAL RESULTS 

- - ~  - o  ~ AND DISCUSSION 

~ A  ~ V  ~ ~ Burn t rauma caused intensification of autolysis in the 
~ l iver  and skeletal muscle and accumulation of amino nitrogen 
o 

- ~'-~ r162 ~-~ ~ in the liver,  muscles ,and kidneys [Table 1), indicating p re -  
~' +l~ +1o" ~o ~ dominance of catabolic processes in the rabbit at this period. 
~ ~-A ~-A~ ~ A  ~~ 

In the animals burned after  destruction of t h e s u p r a -  
~ ~ - ~ ~ optic nuclei the intensity of autolysis in the muscles  was the 

o Z = r ~~176 ~-~ o~162 ~~ same as in the control  animals,  whereas in the l iver  autolysis 
o : ~ ~ A ~-A ~ was at a higher level charac te r i s t i c  of burns.  It may there-  

fore be  postulated that the effect of the supraoptic zone of the 
~ ~ -  ~ ~ ~ hypothalamus on autolysis of tissue proteins,  associated with 

~s = protein breakdown, is exerted only on the proteins of skele-  
:~= ~d ~ A ~ V {:~ V ,. tal muscle. In animals with destroyed supraoptic nuclei the 

intensity of autolysis in the muscles  was the same as in 
~ -  ~ ~ ~ healthy animals.  

+i +I c; +I ~- 
~ ~v ~-A a Just as in the liver, in the muscles and kidneys of the 
~ ~o ~ V  ~ 

- - ~ rabbits burned after  destruct ion of the supraoptic nuclei the 
~ ~ accumulation of amino nitrogen typical of burned animals was 

~ ~ ~ not observed. The content of amino nitrogen in the muscles 
~ & ~ of the animals of this ser ies  fell to the normal  level, while in 

�9 ~ >" .~ the l iver  and kidneys it remained above normal,  but neverthe-  ~.~ ~. = | 

o less slightly lower than is usually observed after  burns.  It 
~ .! -~ ~ ~ ~ may be concluded from the data for the intensity of autolysis 

-~ O ~ K ~ ~ that the decrease  in amino nitrogen in the muscles  of rabbits 
burned after  coagulation of the supraoptic nuclei was due to 

~ ~- ~ ~ ~ ~ the retardat ion of protein breakdown under these conditions. 

~ ~ ~ ,~ ~ ~ ~= : The study of the link between the hypothalamus and p ro -  
~ .~.~ ~ ~ o .~ tein synthesis  in burned animals showed that coagulation of 

.~ ~ ~ = ='~ ~ ~ the supraoptic nuclei increased the uptake of methionine-S 35 
~ ~ ~ ~ into muscle proteins and shifted the peak of maximal uptake 

to ea r l i e r  periods,  thus influencing the rate of synthesis of 
muscle proteins.  

We concluded f rom the resul ts  described in this paper  and those obtained in previous investigations 
that the response of the organism to burns exhibits organ specificity.  We could find no common response 
of all organs to burns,  to blocking of the re t icu lar  formation with chlorpromazine,  and to blocking afferent 
impulses f rom the burned a rea  [3]. 

The resul ts  thus suggest  that the supraoptic nuclei of the hypothalamus are concerned in activation of 
catabol ism of muscle proteins af ter  burns.  The regula tory  role of the hypothalamus in p rocesses  of p ro -  
tein breakdown in intact animals could not be demonstrated,  for  in healthy rabbits coagulation of the supra-  
optic nuclei led nei ther  to changes in the intensity of autolysis  nor  to appreeiabl'  e changes in amino acid 
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content. After  s e v e r e  burn injury,  changes in functional act ivi ty of the supraopt ic  nuclei poss ib ly  occur ,  
and in this case they take pa r t  in the ac t ivat ion of catabolic p r o c e s s e s .  
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