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Cytospectrophotometr ic  analysis showed that the ratio between activities of aerobic H forms 
of lactate dehydrogenase (LD) and the activity of its anaerobic M forms in ce rebra l  cor t ical  
neurons and ce rebe l l a r  Purkinje cells and also in their  glial satell i te cells of rats  of the 
Krushinski i -Molodkina  andWis t a r s t r a in s  is higher than in motoneurons in the an ter ior  horns 
of the spinal cord and their  per ineuronal  glia. In Krushinski i -Molodkina  rats  (with genetic-  
ally determined high sensit ivity to audiogentc se izures)  epileptiform audiogenic se izures  were 
accompanied by marked activation of both H and M forms of LD in the cor t ica l  neurons but by 
absence of changes in the perineuronal  glia. In the spinal motoneurons,  on the other  hand, the 
activity of all forms  of LD was unchanged, whereas in the neuroglial ceils surrounding these 
neurons activity of the H forms of LD was definitely increased.  During the se izures  an in- 
c r ea se  in activity of lVl forms of LD was found in the ce rebe l l a r  Purkinje ceils  but a decrease  
in their  activity in the glial satell i te cells.  
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The object of the present  investigation was to determine the effect of audiogenic se izures  on the r a -  
tio between the basic forms of lactate dehydrogenase (LD) in various neuron--neuroglia  sys tems ,  using a 
quantitative cytochemical  method. 

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

Epilept iform fits, the sever i ty  of which was assessed  by means of Krushinski i ' s  4-point scale  [6], 
were induced in adult male rats  of the Krushinski i -Molodklna  s t ra in  with genetically determined increased 
sensit ivity to audiogenic se izures ,  by exposure of the animals for  2 rain to sound with an intensity of 96 dB. 
The animals were quickly decapitated immediately after  the end of acoustic stimulation, at the height of 
the se izures .  The motor  cortex,  the ce rebe l l a r  cortex,  and the lumbar  enlargement  of the spinal c o r d w e r e  
taken for  analysis.  Rats of the same strain,  not exposed to sound, acted as the control.  Male Wistar  rats  
of the same weight also were used for  comparison.  

The activity of LD isozymes migrat ing quickly and slowly during e lec t rophores is  (predominantly H 
and M forms of LD respectively)  in the neurons and neuroglial cells surrounding them was determined by 
Brody 's  cytochemical  method [8, 9] in Gerebtzoff 's  modification [10]. The react ion was ca r r i ed  out with 
subst ra te  (0.1 M sodium lactate) in the presence  of NAD (0.01 M) with tris-HC1 buffer, pH 7.4, on c ryos ta t  
sections cut at --26 to --28~ te t rani t ro-BT,  dissolved in dimethylsulfoxide, was used as the stain. To de- 
tect H forms of LD, urea (2.61 M) was added to the medium; to detect M forms the subst ra te  was added in 
an excessive concentrat ion (0.72 M), The optical density of the diformazan (end product of the LD react ion 
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Fig. 1. Distribution of H and M forms of LD in rat spinal motoneu- 
rons. Abscissa, activity of forms of LD (in optical density units); or- 
dinate, number of cells in each range. 

Fig. 2. Changes in activity of H and M forms of LD in neurons and peri- 
neuronal neuroglia of different parts of the nervous system in Krushin- 
skii-Molodkina rats under the influence of audiogenic seizures: A) ce- 
rebral cortex (layers H-Ill of the motor area); B) cerebellar cortex 
(layer of Purkinje cells); C) spinal cord (anterior horns). Shaded col- 
umns represent neurons, unshaded columns glial satellite-cells. Verti- 
cal lines indicate standard error. Deviations significantly (P < 0.05) 
different f rom the control  are  marked by as ter i sks .  Ordinate, deviations 
(in %) f rom corresponding LD activity in Krushinski i -Molodkina  rats  in 
a state of relat ive rest .  

for  tetrazolium) was measured  on the MUF-5 double-beam recording cy tospec t rophotometer  [1] at 560 am. 
Pre l iminary  tr ials  showed that the cytochemical  react ion for  LD satisfied the B o u g u e r - L a m b e r t - - B i e r  
law, and it was therefore  possible to c a r r y  out the cytospectrophotometr ie  determination of all components 
of LD in separa te  cells [2, 4]. The intensity of the co lor  reaction for  LD was regarded as a quantitative 
indicator of the enzyme activity, as judged by the total quantity of d i formazan (in relat ive units) calculated 
per  cell, allowing for  the volumes of the cells determined by measur ing  their l inear dimensions under the 
microscope  with the MOV-I-15 ocular  mic romete r .  Each mean value was found after  investigation of a 
group of eight rats  and 20-25 neurons and neurogiial cells in the immediate vicinity of the bodies of the 
corresponding neurons were measured  in each animal. All calculations and s tat is t ical  analysis by Stu- 
dent 's  method were ca r r i ed  out with the Minsk-22 digital computer .  

E X P E R I M E N T A L  RESULTS AND DISCUSSION 

The results of photometry indicated substantial individual differences between the cells of each type. 
However, analysis of histograms of the H and M forms of LD in the motoneurons (the most heterogeneous 
cell structures of the CNS) points to a monomodal, near-normal distribution (Fig. 1). This meant that la- 
ter all that was necessary was to compare the mean values and their standard errors. 

Neurons of layers If-Ill of the motor area were investigated in the cerebral cortex, Purkinje cells 
in the cerebellar cortex, and anterior horn motoneurons in the spinal cord (in each case, together with 
cells of the perineuronal glia), for previous investigations had shown (by analysis of RNA and proteins) 
the high functional ]ability of metabolism of these cell structures [3, 7]. 

Interlinear, regional, and intercellular differences in the ratio between H and M forms of LD are 

shown in Table i. 

Audiogenic seizures led to a sharp increase in activity of both H and M forms of LD in the cortical 
motoneurons, in the absence of any changes in the surrounding neuroglia (Fig. 2). A very small increase 
in activity o f  M forms  of LD was found in the Purkinje cells  and a dec rease  in the glia. No changes could 
be found in the spinal motoaeurons,  but in their  glia the H forms  of LDwere  appreciably activated (Fig. 2). 
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TABLE 1~ Ratio between Activi ty  of H F o r m s  and Act iv -  
i ty of M F o r m s  of LD in Neurons and T h e i r  Glial Sate l -  
lite Cel ls  in Different  P a r t s  of the Rat  Nervous  Sys tem 
(M'm) 

Part of nervous system and rats 

Cerebral cortex (layers II-III of motor area) 
Wistar 
Krnshinsldi- Molodkina strain 

Cerebellar cortex (layer of Purkinje ceils) 
Wistar 
Krushinskii- Molodkina strain 

Spinal cord (anterior horn cells of lumbar 
enlargement) 
Wistar 
Krushinstdi- Molodkina strain 

Ratio 

neurons neumg//a 

0,66~0,04 0,6920,03 
0,74~0,04 0,7020,03 

0,61+0,03 0,61~0,03 
0,85--+0,05 0,75m0,04 

Q,47~0.03 0,49--+0,03 
0,55• 0,52m0,03 

Compared  with Wis t a r  ra ts ,  in Krush insk i i -Molodk ina  ra t s  d i rec t  co r re l a t ion  has been desc r ibed  
between the level  of p red ispos i t ion  to s e i zu re s  and the overa l l  mobi l i ty  of the nervous p r o c e s s e s ,  the i r  i ra-  
balance,  and the m o r e  rapid product ion and modification of conditioned re f lexes  [5, 6]. The higher  mobil i ty  
of the nervous p r o c e s s e s  (connected in p a r t i c u l a r  with the m o r e  effect ive Iearning in ra ts  of the Krush in-  
sk i i -Mo lodk ina  s t ra in)  r equ i res  g r e a t e r  expenditure of energy  by the nervous s t r u c t u r e s  of these animals .  
The explanation of this fact  could be that the phylogenet ical ly younger ,  higher levels  of the CNS posse s s ,  
accord ing  to the w r i t e r s '  observa t ions ,  higher  activity of ae rob ic  f o r m s  of LD, which ca ta lyze  phylogenet-  
ically m o r e  p romis ing  and energe t ica l ly  m o r e  effect ive aerobic  reac t ions  aimed at s tockpi l ing h igh-en-  
e rgy  subs tances .  

Marked changes in LD act ivi ty  in the presen t  expe r imen t s  we re  found as ear ly  as 2 rain a f t e r  the 
beginning of acoust ic  s t imulat ion.  This  resu l t  must  ce r ta in ly  have been due to s h o r t - t e r m  regulat ion of 
i sozyme act ivi ty  r a t h e r  than to changes in the r a t e  of prote in  synthes is .  This s h o r t - t e r m  adjus tment  of 
the LD s y s t e m  in ne rve  t issue,  to judge f r o m  the resu l t s  desc r ibed  above, takes place during audiogenie 
s e i zu re s  mainty  in neurons of higher,  phylogenet ical ly younger  levels  of the CNS. 
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