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The main  chemica l  component of the humoral  mechanism of transmission of the ac t iv i ty  of chol inergic  nerve 
elements ,  ace ty lcho l ine  (AC), besides possessing its mediator function, also plays the part of a regulator of some as- 

pects of metabol ism [2-5]. Because of the great  importance of lipids in nerve tissue, it  is important  to remember  
that AC, in particular,  s t imulates the incorporation of the phosphate group into some phospholipids of nerve tissue 
[7]. As yet, however, no information has been obtained regarding its relat ionship to the l ipoly t ic  processes in the 
nervous system. 

For this reason, a series of experiments was undertaken to study the effect  of AC on the l ipoly t ic  ac t iv i ty  of 
brain tissue homogenate.  

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

Experiments were carried out on albino rats of both sexes weighing 180-200 g. After decapi ta t ion  of two or 

three animals,  their brain (without the cerebel lum) was quickly extracted,  washed with physiological  sal ine (0.9% 

NaC1), freed from its meninges and large blood vessels on ice,  dried with fi l ter paper, and quickly suspended. Sam- 
ples of the to ta l  suspension weighing 2-3 g were homogenized for 2 min in McIiwain 's  buffer, in a rat io of 10: I to 
the tissue;the pH of the solution was between 6.8 and 7.8 depending on the purpose of the experiment .  To inhibit  
cholinesterase act ivi ty ,  a solution of eserine sulfate in a f inal  concentration of 1" 10 -5 g / m l  was added to the sus- 

pensions of tissue homogenate.  The l ipoly t ic  ac t iv i ty  w.as determined by the method of Fiore and Nord [6], based 
on t i t ra t ion of the free fatty acids formed by the act ion of the l ipo ly t ic  enzyme.  The substrate for t h e  l ipo ly t ic  re-  

ac t ion  was an emulsion of sunflower oil ,  prepared with the use of polyvinyl  a lcohol  as emulsifying agent.  The sus- 
pension of brain tissue homogenate  thus obtained was used for preparing several  samples. The react ion mixture in 
each  sample was as follows: 2.5 ml brain tissue homogenate  suspension, 5 ml of the freshly prepared emulsion of 
sunflower oil,  2.4 ml of buffer solution, and 0.1 ml of AC solution in the concentrat ion to be investigated; the total  
volume of the mixture was 10 ml. Para l le l  with the samples containing AC, control samples were used, including 
the same ingredients except  for the AC solution, instead of which an equal volume of bidis t i l led water was added. 

The  samples with AC and the controls were incubated at 37 ~ for 2 h in a water thermostat ,  with constant mixing. At 
the end of the experiment ,  the enzyme react ion was stopped by adding a mixture of alcohol  and acetone (1:  1). At 
the beginning and the end of incubation,  the pH of the medium was verif ied with a glass electrode.  The samples 

were t i t ra ted with a 0.05 N solution of NaOH in the first minute after addi t ion of AC, and 1 h and 2 h after the be-  

ginning of incubation. The numer ica l  results (the mean results of two para l le l  determinations)  were expressed as 
the number of mi l l i l i te rs  of 0.05 N NaOH solution used up in t i t rat ing the samples. The s tat is t ical  analysis of the 

results was carried out by means of the formulas 

Y2 (Ax)~ a ~  

n~--i)=OA~, t= . OAx 

The differences between the mean results of t i t ra t ion of the control samples and of the samples with AC were 

taken as significant when P < 0.01. 

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

The control de terminat ion  of the pH showed that,  in these exper imenta l  conditions during incubat ion of the 
samples,  no change took p lace  in the pH of the medium. In spec ia l  experiments  with samples containing a boi led 
suspension of brain tissue homogenate ,  no increase in ac id i ty  was observed during incubation. Consequently, the 
changes in ac id i ty  in the experiments  with incubat ion of suspension of untreated homogenates were in fact  due to 
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Fig. 1. Relationships between l ipo-  
lyr ic  ac t iv i ty  of homogenate  of rats '  
brain tissue and pH. Along the axis 
of ordinates - - inc rease  in t i t ra t ion 
results 1 h after beginning of incuba-  
t ion (in ml of 0.08 N NaOH solution); 

along the axis of abscissas --pH.  
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Fig. 2. Effect of ace ty lcho l ine  in a 
concentrat ion of 1- 10 -4 g / m l  on l i -  
polyt ic  ac t iv i ty  of homogenates of 
rats '  brain tissue: 1) samples with 
acety ichol ine;  2) control samples. 

Along the axis of ordinates - - v o l u m e  
of 0.05 N NaOH solution (in ml); 
along the axis of abscissas - t i m e  (in 

hours). 

enzyme act ivi ty .  The other control  experiments showed that,  in the sam- 

ples incubated with the addi t ion of eserine aIone in a f inal  concentrat ion 
of 1" 10 -6 g / m l ,  without addi t ion of AC, eserine had no effect on the l ipo-  

lyr ic  ac t iv i ty  of the homogenate  of rats '  brain tissue. 

Litt le at tent ion has hitherto been paid to the study of the l ipo ly t ic  

ac t iv i ty  of brain tissue. For this reason, as a first step a series of exper i -  
ments was carried out to determine  its pH opt imum in the chosen con- 
ditions. The mean results obtained are shown in Fig. 1. They demonstrate 

that the opt imal  pH of l ipoly t ic  ac t iv i ty  was 7.2-7.4. For this reason, in 
the subsequent experiments,  the pH of the react ion medium was main -  
tained at 7.4. 

The experiments  with AC were carried out to show how it  acts on 

l ipo ly t ic  ac t iv i ty  when added in the following final concentrations: 1" 
10 -8, 1 �9 10 -7, 1" 10 -6, 1" 10 -s, 1" 10 -4, and 1" 10 -s g /ml .  They showed 

that  AC has a marked effect on the l ibera t ion  of fatty acids only in a con- 
centrat ion of 1 �9 10 -4 g /ml .  The mean results of the experiments with AC 

in this concentrat ion are given in Fig. 2. It is c lear  that  AC in these con- 
ditions produced a decrease in the a l ready weak l ipoly t ic  ac t iv i ty  of the 

brain tissue homogenate.  This result was obtained in 14 of the 15 exper i -  
ments (in one exper iment  AC had no effect). The fact  was noted that this 

inhibi t ion was slight, yet  it  developed quickly after the addi t ion of AC to 
the sample,  in the first minutes of its action. The s ta t i s t ica l ly  significant 
difference which developed in these experiments between the control sam- 
pies and the samples with AC on the average remained prac t ica l ly  un- 
changed during further incubation,  and determinations made 1 h and 2 h 
after the beginning of incubation gave the same results as before. The 

l ipo ly t ic  ac t iv i ty  was also sl ightly inhibited by AC in a concentrat ion of 
1- 10 -s  g / m l .  In this case, however, the difference between the results of 
t i t ra t ion of the  samples with AC and the control samples was not s tat is t i -  

ca l ly  significant ,  although it  was reduced in the samples with AC in 9 of 
the 11 experiments.  

An a t t empt  was also made to discover whether an increase in the concentrat ion of endogenous AC in the brain 

tissue has any effect  on its l tpoly t ic  ac t iv i ty  in experiments  in  vivo. For this purpose, the exper imenta l  rats rece ived  
a subcutaneous in jec t ion  of phosphacol,  an inhibitor  of cholinesterase ac t iv i ty ,  in the form of a 0.01~ acetone solu- 
t ion in a dose of 0.2 mg phosphacol /kg body weight. After this inject ion,  no external  signs of changes in their  s tate 
were observed ( inject ion of a s l ightly larger dose of phosphacol was followed by convulsions). The  animals were 
sacr i f iced 1.8 h after  the in jec t ion  of phosphacol. No difference was found between the l ipo ly t ic  ac t iv i ty  of the 

brain tissue of the rats rece iv ing  phosphacol in jec t ion  and of the control animals.  It is possibie that  in these exper i -  
menta l  conditions, the  mean AC concentrat ion in the brain tissue did not reach a high enough value for the  man i -  
festat ion of its inhibitory effect.  

It may be concluded from these pre l iminary  experiments with homogenates of whole tissue of rats '  brain, 
using vege tab le  oil  as substrate, that  AC may inhibit  the l ipoly t ic  ac t iv i ty  s l ightly in those parts of the brain where 
its concentrat ion reaches 1 .10  -4 g / m l  or very sl ightly less. More definite conclusions must await  the study of the 

ef fec t  of AC separa te ly  on the microsomal  and the structureless fract ion of the homogenates,  in which the l ipase is 
concentrated,  and the use of specif ic  substrates. 

At present, i t  is impossible to assess the possible b io logica l  s ignif icance of this sl ight inhibitory effect of AC 
on the l ipoly t ic  ac t iv i ty  of brain tissue. However, i t  is worth remember ing  that  adrenal in,  which in some respects 
is antagonist ic  to ace ty lchol ine ,  may act  in the opposite direct ion on the l ipo ly t ic  act ivi ty .  It has been shown [1-8],  
for instance, that  adrenal in  ac t iva tes  the  l ipase of the ep id idymal  fatty tissue. 
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od i ca l  l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  of  the  c o v e r - t o -  
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