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During prolonged motor  excitation, activity of acid and neutra l  cathepsins in the ce reb ra l  
hemispheres  of ra ts  inc reases .  

Excitation p roceses  in the nervous  sytem are  accompanied by marked  activation of protein metabolism, 
with predominance of catabolism over  synthesis  [2, 3]. However,  most  of the available data on proteolys is  
in nerve  t i ssue has been obtained by the study of total  autolytic changes only. 

In the present  investigation, activity of acid (pH optimum 4.0) and neutral  cathepsins (pH optimum 
7.0-7.4, within the physiological range) was studied in the same homogenates of the ce reb ra l  hemispheres  
of male  Wistar  albino ra t s  during intensive motor  excitation. 

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

The exper imental  animals were  placed in a special  chamber  having a meta l  gra te  fo r  its f loor ,  through 
which an al ternat ing cur ren t  (60-80 V) was passed for  40-60 min. Initially the ra t es  were  in a state of ex-  
t r e m e  motor  excitation, which then gradually weakened; by the end of the exper iment ,  only re la t ive ly  weak 
musc le  twitches were  observed in the animals which were  in a state of a lmost  complete exhaustion. The 
exper imental  and control  r a t s  were  decapitated and the ce reb ra l  hemispheres  were  ext rac ted  and homo-  
genized in 0.14 M NaC1 solution. Activity of acid and neutra l  cathepsins in samples  of homogenate were  
de termined by Uma~'a's method [5]. The resu l t s  were  expressed  in conventional units of activity,  equal to 
a change of 0.125 in the spec t rophotometr ic  value of absorption of light during incubation for  60 min at 37~ 
and at the corresponding pH (corresponding to the absorpt ion produced by 100 #M tyrosine) ,  and expressed  
per  mi l l ig ram protein.  

The resu l t s  (Table 1) show that e l ec t rode rma l  st imulation of ra t s  under the exper imenta l  conditions 
used led to marked  activation of both neutra l  and acid prote inases  in the ce reb ra l  hemispheres .  Exhaust-  
ing motor  excitation of this  type thus not only act ivates prote in  metabol ism in the CNS, but also autolysis,  
indicating the possibil i ty of severe  injury to the cells .  The resul ts  obtained for  neutra l  cathepsins are  in 
agreement  with those of Klein et al. [1] who, under s imi la r  exper imenta l  conditions, but by determining 

the activity of these ra t  brain prote inases  by a different  
TABLE 1. Effect  of Prolonged Motor method (that of Anson [4]), found an increase  of 42% during 
Excitation on Activity of Acid and Neutral  prolonged motor  excitation. 
Pro te inases  of Rat Ce reb ra l  Hemispheres  
(In conventional units, M ~m,  n = i l )  

Proteinases Control I Expt. P 

i 

/ 

Neutral I 47,0___ 1,2 62,3~ 4,1 <0,01 
Acid 29,0_+6,3 41,1___2,7 <0,01 
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