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Injection of adrenal in  (0.5-1 mg) into the caro t id  a r t e r y  of dogs caused, af ter  an interval of 5-20 min, 
a substantial increase  in the content of total and individual phospholipids (except lysolecithins) in the blood 
flowing f rom the brain. 

Our previous investigations revealed a large increase  in the content of total phospholipids [5, 6] and 
of total, bound, and free cholesterol  [6-8] in the blood flowing from the brain af ter  e lec t r ica l  st imulation of 
the skin. The cr i t ic i sm was made that the action of adrenalin may have become implicated in a complex 
group of hormonal  changes,  developing under the influence of this stimulus [9]. The investigations of 
Esayan and co-workers  [10] revealed a marked  increase  in the blood level of the catecholamines in uncon- 
ditioned and conditioned defensive ref lexes.  Buniatian and co-workers  [11] analyzed the hyper lgyeemic 
effect produced by 7 -amin~  acid injected intravenously and intraperi toneal ly  in mass ive  doses,  and 
concluded that cer ta in  portions of the adrenal  sys tem were possibly  involved in the sphere of its action, 

Physiological  states brought to light by the action of adrenalin,  its stimulant action in small doses on 
the secre t ion of adrenal in- l ike substances in the body [12-15], and also the glycogenolytic and hype rg lycem-  
ic effects observed in these c i rcumstances  play an essent ial  role in the onset of the corresponding changes 
in the energy  metabolism of the brain.  This is important  in the a s se s smen t  of additional potential sources  
of energy for  nerve t issue,  important  among which are  phospholipids, taking part  in the metabolism of the 
bra in  of animals under the conditions of glucose deprivation [16, 17]. 

Fo r  the reasons  detailed above we decided to study the quantitative variations in the total and indivi- 
dual phospholipids of the blood flowing into and from the brain  taking place under the influence of various 
doses of adrenalin.  

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

Experiments  were ca r r i ed  out on dogs. The experimental  procedures  and the method of ch romato-  
graphic fractionation of the phospholipids of whole blood were the same as in our previous investigations 
[18]. Adrenal in was injected into the carot id a r t e r y  in doses of 0.5, 0.75, and 1 rag. Blood for  the inves-  
tigations was taken from the common carot id a r t e r y  and external jugular vein before the experiment  and 
5 and 20 rain af ter  the corresponding manipulations. 

EXPERIMENTAL RESULTS 

At the beginning of the investigations we used small  doses of adrenalin (0.1-0.3 mg per animal 
weighing 20 kg). Although under these conditions some of the charac te r i s t i c  external signs of excitation 
(mydriasis  and a ve ry  small  r ise in the hear t  rate) developed, the study of the ar ter iovenous difference 
in the content of total and individual phospholipids revealed no appreciable changes. According to published 
repor ts  [19], injection of adrenalin into the carot id a r t e r y  in a dose of 10 # g / k g  leads to the development 
of inhibition of central  (brain) synapses.  The equivalent dose for an animal weighing 20 kg is 0.2 rag, i .e. ,  
the dose which proved ineffective when studying the ar ter iovenous difference of phospholipids. For  this 
reason we increased  the dose of adrenal in to 0.5-1 mg. 
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Fig. 1. Quantitative changes 
in phosphorus of individual 
phospholipids. I) Unidentified 
phospholipid; H) Iysoleeithins;  
III) monophosphoinositol phos-  
phatides; IV) sphyngomyelins;  
V) lecithins; VI) ser ine 
phosphatides; VII) ethanolamine 
phosphatides of whoie blood 
(arteriovenous difference; 
C) large subcutaneous vein of 
the leg, A) common carot id  
a r t e r y ,  B) external  jugular  
vein) in # g / m l  before exper i -  
ment,  and 5 and 20 rain a f te r  
injection of adrenalin.  

In the concentrat ion studied, adrenalin injected into the carot id  
a r t e r y  evoked a number of signs of excitation, and against  this back-  
ground a marked  increased  was observed in the total phospholipid 
phosphorus concentrat ion in the blood flowing from the brain.  Studies 
of the chromatographic  picture of individual phospholipids revealed 
charac te r i s t i c  aspects  of the action of adrenal in on the ar te r iovenous  
difference in concentrat ion of individual phospholipids in whole blood. 
As Fig. 1 shows, in cont ras t  to all st imuli  which we studied ea r l i e r  
(electrical  st imulation of the skin, T-aminobutyr ic  acid), adrenalin 
ra i sed  the level of near ly  all phospholipid fract ions in the blood 
flowing from the blood flowing from the blood, i.e., of acid phospho- 
lipids (monophosphoinositol phosphatides,  ser ine phosphatides,  and 
an unidentified phospholipid of the f i rs t  strain),  and also all the 
neutral  phospholipids (sphyngomyelins, lecithins,  and ethanolamine 
phosphatides) except the lysolecithins,  the content of which undergoes 
the opposite changes. This evidently takes place because of their  
absorpt ion by the brain.  The pat tern descr ibed was seen mos t  c l e a r -  
ly 20 min af ter  injection of adrenalin.  As in the previous invest iga-  
tions the increase  in the phospholipid phosphorus concentrat ion in 
the blood flowing from the brain  was chiefly attributable to neutral  
phospholipids, especia l ly  lecithin. 

Changes in the ar ter iovenous difference in concentrat ion of 
var ious  substances connected with brain metabol ism may  take place 
on account of fluctuations in the veloci ty of the cerebra l  circulat ion.  
This was studied in a small  ser ies  of investigations in which the 
tested doses of adrenalin were injected into the carot id a r t e ry .  An 
initial and appreciable increase  in the volume veloci ty of the ce rebra l  
circulat ion was observed,  followed by a decrease  and full res tora t ion  
of the original picture within the f i r s t  5 rain. We concluded from 
these findings that the quantitative changes observed in the total and 
individual phospholipids of whole blood, whether supplying the brain 
or  flowing from it, were not due to these fluctuations in the ce rebra l  
circulat ion,  but took place evidently as a resul t  of corresponding 
changes in the metabol ism of the nerve t issue.  To confirm these 
hypotheses the quantitative changes in phospholipid phosphorus were 
determined at the same time in blood flowing from the leg muscles .  
The resul ts  of these investigations showed that the level of the indi-  
vidual phospholipids in whole blood taken from a large subcutaneous 
vein of the leg var ied a f te r  injection of the tested doses of adrenalin 
within approximate ly  the same limits as those observed in the a r t e -  
r ial  blood. It was thus c lear  that the increase  in the ar ter iovenous 
difference in the phosphorus content of total and individual phospho- 
lipids in the blood flowing from the brain  was specific,  and probably 
dependent to some extent on changes in brain  metabol ism.  

The action of l a rge r  doses of adrenalin (1.5-2 mg per  animal) 
on the quantitative changes in the ar ter iovenous difference in the 
whole blood lipids was next studied. When these doses of adrenalin 
were injected into the carot id a r t e ry ,  marked excitation of the ani -  
mal developed, usually followed in a few minutes by a sharp fall of 
general  tone, drowsiness ,  and often a state of stupor. The study of 
the ar te r iovenous  difference in concentrat ion of total blood phospho- 
lipids against  this background revealed opposite changes to those 
present  at  the beginning of these investigations,  during the normal  
pat tern of adrenalin excitation. In other  words,  a considerable de-  
c rease  in the concentrat ion of total phospholipids in the venous blood 
compared  with the resul ts  of paral lel  tes ts  on a r t e r i a l  blood and also 
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with initial t e s t s  on venous blood was found. The total phospholipid phosphorus concentrat ion in the blood 
flowing f rom the bra in  20 min  a f t e r  injection of adrenal in  had fal len f rom 94 ~ g / m l  (initial level) t o 6 2  
~ g / m l ,  i . e . ,  by approx ima te ly  34%. Our obse rva t ions ,  coupled with data r epor t ed  in the l i t e r a tu re ,  give 
evidence to show that exc i t a to ry  agents in la rge  doses  cause  ove r s t r a in ing  and exhaust ion of the nervous  
s y s t e m ,  as a r e su l t  of which l imit ing inhibition develops,  with changes opposite to the pa t te rn  of exci ta t ion 
[4, 10, 20]. This p r e s u m a b l y  explains the inhibition of the phospholipid me tabo l i sm of the :brain studied by 
an isotope method and desc r ibed  by Dawson and Rich te r  [21], during d i rec t  s t imulat ion of the b ra in  by elec~- 
t rodes  applied to it. Using e lec t r i ca l  s t imulat ion of the skin, G. E. Vlad imirov  and c o - w o r k e r s  [22] obser~- 
ved the opposite e f f e c t - a  cons iderable  inc rease  in the r a t e  of phospholipid me tabo l i sm (as phophorus) in 
the nerve  t i s sue  of albino r a t s  at  d i f ferent  t ime in te rva l s .  The r e su l t s  of s eve ra l  expe r imen t s  demons t ra t e  
that,  if given in di f ferent  doses ,  the s a m e  st imulus may  cause  the development  of d i ame t r i ca l l y  Opposite 
changes in nerve  t i s sue  me tabo l i sm.  Our  resu l t s  a r e  in te res t ing  in connection with a s s e s s m e n t  of the role  
of individual phospholipids in b ra in  me tabo l i sm  in different  functional s t a tes ,  and they show the invalidity 
of e a r l i e r  v iews on the functional indifference of the bra in  lipids and, in pa r t i cu la r ,  of the ptiospholipids, 
to which the role  pure ly  of s t ruc tu ra l  subs tances  was asc r ibed .  
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