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After  local  injection of a solution of uridine-H s the dynamics  of incorpora t ion  of the isotope 
into RNA of the nuclei and cy top lasm of the p e r i k a r y a  of hype rch romic  mo t .neu rons  was 
studied in the ven t ro la t e ra l  nucleus of the mouse  spinal cord.  An inc rea se  in the n u m b e r  of 
hype rch romic  neurons among the populations studied was produced by making the mice  swim 
for  4 h~ The r e g r e s s i o n  curves  of the label were  found to differ  in c h a r a c t e r  for  h y p e r c h r o -  
mic mot .neurons~  
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The na tu r e  of the so -ca l l ed  hype rch romic  (dark) cel ls  has  not yet  been set t led although there  a r e  
c l e a r  indications that the morphological  changes on the bas i s  of which neurons  of a ce r t a in  type a re  c l a s s i -  
fied as hype rch romic  a r e  functional in origin [1, 3, 4, 11, 12]. 

Severa l  wo rke r s  [1, 8, 10, 11] have c a r r i e d  out a cytological  ana lys i s  of hype rch romic  ne rve  ce l l s .  
An essen t ia l  effect  of these  invest igat ions has been that mainly quali tat ive cy tochemica l  methods were  used.  

The object  of the p r e s e n t  invest igat ion was to make a compara t ive  nu t . rad iographic  study of RNA 
me tabo l i sm  in hype rch romic  (HN) and n o r m . c h r o m i c  (NN) neurons in the an t e r i o r  horns  of the mouse sp i -  
nal cord.  

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

By means  of a specia l  device a solution of uridine-H s (1 #Ci/#l)  in a dose of 3 #Ci was injected d i rec t -  
ly into the t i ssue  of the spinal cord.  Altogether  78 mice  weighing 25-30 g were  used  in four s e r i e s  of ex-  
pe r imen t s .  Ser ies  A consis ted of control  an imals ,  the mice  of s e r i e s  B were  made t o s w i m f o r  4 h in wa t e r  
a t 3 8 ~  of s e r i e s  C and D res ted  for  3 and 6 h a f t e r  swimming for  4 h. The an imals  were  
killed 1, 3, 6, 12, and 24 h a f t e r  the injection. A segment  of spinal cord at the level  L 4 w a s  fixed in CarnoyWs 
fluid and t rea ted  by the usual histological  method. Ser ia l  sect ions 7 ~ in th ickness  were  mounted on sl ides,  
coated with type M nuc lear  emulsion,  and exposed for  1 month. After  development  of the nu t . rad iographs  
the sect ions were  counters ta ined with methylene blue. The nu t . r ad iographs  were  analyzed with the Opt .n-  
01 cytophotometer  by dens i tomet ry  of the pe r ika ryon  and nucleus at 460 nm (the min imum of absorpt ion of 
the dye). Using a probe  descr ib ing  the pe r ika ryon  (or nucleus),  30 to 40 mo t .neu rons  were  examined with 
the cy tophotometer  f rom each of the 3 or  4 animals  in the group. The intensi ty of the label ove r  the nucleus 
was de te rmined  f rom the optical  density of the autoradiograph of the nucleus,  and its intensi ty above the 
cytoplasm was determined f rom the difference between the optical density of the autoradiograph of the p e r -  
ikaryon (cor rec ted  for  the re la t ive  a r ea s  of the probes)  and the optical  densi ty of the nuc lear  nut . rad io- :  
graph.  

It is genera l ly  cons idered  that the intensi ty of incorpora t ion  of u r id ine-H s re f lec ts  the level of RNA 
synthes is ,  although the end resu l t  is influenced also by such fac tors  as the s ize of the in t race l lu la r  pool of 
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Fig~ 1. Changes in number  of 
HN in ven t ro - l a t e ra l  nucleus 
of spinal cord  af ter  swimming 
for 4 h. Absc i ssa ,  t ime after  
swimming (in h); ordinate ,  
number  of H1N (in % of total 
number  of cells.  

t h e  corresponding p r e c u r s o r s  and the difference in density of 
the karyoplasm and cytoplasm,  determining the intensity of the se l f -  
absorption effect. It is in fact desirable to es t imate  the effect of these 
factors  in o rde r  to obtain a full picture of the intensity of RNA syn-  
thesis ,  but it is not always possible to do so for  technical reasons .  
Accordingly,  in the p resen t  investigation, the main p a r a m e t e r  by which 
the neurons were  compared  was the r eg res s ion  curves  of labeling. 

EXPERIMENTAL RESULTS 

Counting the number  of HN in ser ia l  sections of the spinal cord  
showed that their  number  was maximal  in the motoneuron population 
of the v e n t r o - l a t e r a l  nucleus of animals rest ing for 3 h after  swim-  
mingo After  a longe r r e s t  a p rogress ive  decrease  in the number  of 
these cells was found. In the control ,  HN accounted for only a ve ry  
smal l  par t  of the motoneuron pool (Fig. 1). 

The dynamics of the changes in intensity of labeling of the nuclei and cytoplasm of the per ikarya  of 
NN and HN differed (Fig. 2). Maximal intensity of labeling of the nuclei in the case of NN was observed 3 
h af ter  injection of the solution of the p r e c u r s o r .  This was followed by a gradual  decrease ,  coinciding with 
the increase  in level of labeling of the cytoplasm. 

Differences in the cha rac te r  of the change in intensity of labeling of HN were as follows. 

1. The maximum of the intensity of labeling was less marked and lower in value in the HN nuclei than 

in the control  immediately af ter  the mice had finished swimming. 

2. The regress ion  curve of label detected above the nuclei of these HN was more  sloping. 

3. The shape of the curve of accumulat ion of label in the cytoplasm of HN repeated that in the control ,  
but in the region of higher  values. 

4. As the time f rom exposure to the factor  inducing an increase  in the number  of HN increased,  the 
shape of the r eg ress ion  curves  of the label for  HN and NN became more  s imi la r  in its basic features .  

The marked increase  in number  of HN in the motoneuron population of the spinal cord observed im- 
mediately af ter  intensive physical  exert ion implies that the appearance of such cells is determined by func- 
tional considerat ions.  This conclusion is confirmed by resul ts  showing differences between the dynamics of 
intensity of labeling of HN and NN. 
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Fig. 2. Changes in intensity of labeling of nucleus (1) and cytoplasm (2) of NN and HN in ven- 
t ro- la tera l  nucleus of mouse spinal cord at various t imes af ter  injection of isotope: A) NN; 
B) HN of mice swimming for  4 h; C, D) H N o f  mice rest ing for 3 and 6 h respect ively af ter  
swimming for 4 h. Abscissa ,  t ime af ter  injection of uridine-H 3 (in h); ordinate, intensity of 
labeling (in conventional units). 
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Comparison of HN and NN of the rabbit brain showed reduced incorporation of.uridine-H s into HN [81. 
Some of the results of these experiments are in formal agreement with those cited above (Fig. 2B). Mean- 
while these results cannot be reconciled with the conclusion drawn by the authors cited above that RNA syn- 
thesis is reduced in HN. The truth is that comparison of the character  of the curves reflecting the dynam- 
ics of labeling the nucleus and cytoplasm of NN and HN at different times after injection of the isotope in- 
dicate that the lat ter  l iberate newly formed RNA more rapidly into the cytoplasm. 

The results of some special investigations suggest that the appearance of HN in material  for analysis 
is a fixation art ifact  [2, 5-7, 9]. The results now obtained contradict this hypothesis and suggest that fix- 
ation by emersion evidently simply detects and converts into a morphologically identifiable form those dif- 
ferences in the state of neurons forming a functionally united population that exist at the time of collection 
of the material .  
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