
A C I D  P H O S P H A T A S E  ( P H O S P H O M O N O E S T E R A S E  I I )  A C T I V I T Y  

IN RAT B R A I N  D U R I N G  T R A U M A T I C  S H O C K  

(UDC 616-001.36-07 : 616,831-008.931) 

L. F.  P a n c h e n k o  a n d  A.  I .  A r c h a k o v  

Department  of Biochemistry, N. I. Pirogov Second Moscow State Medica l  h~stitute 

(Presented by Academic ian  P. K. Anokhin) 
Translated from Byulleten'  ~ksper imenta l 'noi  Biologii i Meditsiny, Vol. 59, No. 5, 

pp. 51-53, May, 1965 
Original a r t i c le  submitted July 12, 1964 

As the result of de ta i led  investigations carr ied out with rapid methods of u l t ramicrob iochemica l  analysis, the 
topography of cerebra l  enzymes has been studied at  length. Considerable at tent ion was paid to the distribution of en-  

zymes of the esterase cyc le  in morphologica l ly  and functionally different sections of the central  nervous system. 

However, up to this t ime  the role of phosphomonoesterases in the nervous tissue has not been fully e lucidated.  Their 

ac t iv i ty  in the cerebrum during different functional states of the central  nervous system has not been sufficiently in-  
vest igated.  Data which have been obtained re la te  to changes in the ac t iv i ty  of acid  and a lka l ine  phosphatase in the 

whole brain of animals  during s t imulat ion and depression [12]. 

Recently, the loca l iza t ion  of ac id  phosphatase to the subcellular  fraction of the brain has been well  studied [la, 
18]. Similar  to the distribution in the l iver,  the major  acid phosphatase ac t iv i ty  was detected in the cytoplasmic  por-  

tions and much less in the supernatant. 

According to some data [11] the ca ta ly t i c  act ivi ty  of acid  phosphatase is not al tered during embryonic deve lop-  

ment  of the brain, but fails  in the post -embryonic  period, 

The impor tance  of studying phosphomonoesterase is re la ted to its suggested role in the metabol i sm of phospho- 

lipids which enter into the composit ion of the mye l in  sheath of the nerve fiber [2, 14] and into the metabol ism of 
hexose phosphates and the transphosphorylation react ion [2]. 

We have studied the ac t iv i ty  of ac id  phosphatase (phosphomonoesterase II) 8.1.3.2" in homogenates of rat 
cerebral  hemisphere and brainstem during t raumat ic  shock. 

M E T H O D S  

The work was carr ied out on white ma le  rats of weight,  160-180 gin, of which 9 animals  served as controls and 
10 were subjected to t raumat ic  shock. Studies on control  and exper imenta l  animals  were made  in para l le l  at the 
same t ime,  using ident ica l  reagents and apparatus. 

Shock was produced by the method devised by E. A. Asratyan [1] by mul t ip le  t raumat iza t ion  of both hind legs. 
The development  of shock was recorded by measurements  of blood pressure, e lec t roencephalogram,  observation of 
thermoregulat ion and behavior.  Ten minutes after the t rauma the animals  were decapi ta ted  and tissue from the 

cerebra l  cortex and brainstem was removed in the cold. Portions of the brain were rapidly suspended in 0.8 M suc- 
rose and cooled in ice,  cut into fragments with 0.3 M sucrose added to obtain a 10% tissue suspension. Homogen iza -  
tion was carr ied out in a glass Potter homogenator  with careful  cooling for 90 sec at 800-1000 rpm. The homogenate  

obtained was di luted 10 t imes with double dist i l led water and was frozen. After 24 h the homogenate  (1 :100)  was 
subjected to thawing and was again frozen. 

Measurements of the acid  phosphatase ac t iv i ty  was made by the micro- rap id  method of A. A. Pokrovskii and 
A. M. Sheherbakova [10] on homogenate  di luted to 1 : 200. The substrate was paranitrophenylphosphate.  The 

* Classif ication and nomencla ture  of enzymes [2]. 
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TABLE 1. Acid Phosphatase (Phosphomonoesterase 
II) 3.1.3.2 Activity in Homogenates of Cerebral 
Tissues and liver of Control Rats (in microMoles/  
~/rain) 

Brain 

cerebral 
cortex 

0.932 
0,886 
0,690 
0,747 
0,654 
0,700 
0,723 
O, 723 
0,816 

Brainstem 

0,326 
0,268 
0,338 
0,175 
0,350 
0,373 
0,431 
0,303 
0,303 

Liver 

TABLE 2. Effect of Traumatic Shock 
on Acid Phosphatase 3.1.3.2 
(Phosphomonoesterase ID Activity in 
Homogenates of Brain Tissues of Rats 
(in microMoles/g/min)  

M+_m 
(I 

O, 763 .+ 0,030[0,318 + 0,024 
+--0,0911 ~0,071 

Cerebral Brainstem 
cortex 

2,20 0,735 
2,40 0,886 
1,32 0,700 
2, 16 0,630 
1,56 0,676 
1,84 0,724 
2,76 0,768 
2,08 0,945 
1,56 0,897 

1,99~:0,153 M+_m O, 773• 
+ 0 ,  46 ~ •  114 

0,373 
0,338 
0,245 
0,268 
0,431 
0,373 
0,422 
0,373 
0,326 

0,350_+0,021 
• 

reaction was carried out in citrate buffer, pH 5.0, at 25 ~ for 60 min. For enzyme activation 0.1% of MgC12 solution 
was added. The reaction was halted by adding 0.1% NaOH. The amount of free paranitrophenol was determined on 
a FEK-H 57 electrophotocalorimeter using special filters and a microcuvette [8]. The results are expressed in micro-  
moles per quantity of wet tissue. 

R E S U L T S  

A comparative study of acid phosphatase in tissue of brain and liver in control rats showed that the enzyme ac-  
tivity was 2.6 times higher in liver than in the cerebral cortex and 6 times greater than in the brainstem tissue 
(Table 1) which is in agreement with the data obtained by other authors [9, 13]. It must be noted that magnesium 
ions do not produce activation of hepatic acid phosphatase. The enzyme activity in the cerebral hemisphere was 
2.4 times greater than in brainstem, in accord with data indicating the predominance of activity of enzymes of car-  
bohydrate metabolism and oxidative enzymes in the phylogenetically younger brain structures [3, 5]. 

In Table 2 are presented data concerning the measurement of acid phosphatase activity in homogenates of rat 
brain during traumatic shock. As seen from Table 2, the acid phosphatase activity of the cerebral cortex does not 
change during shock but increases in the brainstem by a statistically valid 10% (P< 0.01). We have previously found 
[4] that during traumatic ~hock the intensity of oxidative phosphorylafion in mitochondria isolated from the brain- 
stem is significantly increased. A rise in the brainstem acid phosphatase, which participates in the transphosphoryla- 
tion reaction, evidently attests to its important role in the energy metabolism of the brain during shock. 

According to some authors [14], acid phosphatase in the central nervous system is bound to glial structures. It 
is possible that the increase in its activity in brainstem tissues is a result of increased glial cell  activity in the reti- 
cular formation of the brainstem during shock. 

S U M M A R Y  

Experiments on female albino rats were used to study the influence of traumatic shock on the activity of acid 
phosphatase (phosphomonoesterase II) in the tissue homogenates of the brain cortex and brainstem. In control ani-  
mals the activity of acid phosphatase was twice as high in the brain cortex as in the brainstem. In traumatic shock, 
an increased activity of the enzyme was noted in the brain stem. 
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A l l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g i v e n  in the  o r i g i n a l  R u s s i a n  j o u r n a l  Some or all  of  th is  per i -  

o d i c a l  l i t e ra ture  may  we l l  be  a v a i l a b l e  in Eng l i sh  t rans la t ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  b a c k  o f  t h i s  i s s u e .  
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