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The spinal ganglia of 45 cats  were  studied by the method of Falck and Hillarp in Krokhina ' s  
modification, and paral lel  investigations were made by Nissl and Unna's  methods, staining for 
lipofusein, and by the M a s s o n - F o n t a n a  method for serotonin. Two types of neurons were  d i s -  
covered:  neurons of one type had yellowish-white granules in the region of the axon hillock 
and speckled yellowish granules and diffuse greenish lumineseenc e in the per ikaryon,  while 
those of the second type had orange granules,  gathered into small  c lumps all over  the region 
of the per ikaryon.  Neurons of both types were  surrounded by single adrenergic  nerve fibers.  
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Most of the views of the nerve cell  at present  held have been based on resul ts  obtained by the s i lver  
impregnation and Niss l ' s  methods and by staining with methylene blue. 

A few investigations in which the proper t ies  of the neuron have been studied by the l u m i n e s c e n c e -  
his tochemical  method of Falck and Hillarp have been published [4-7]. However, no attention in them was 
paid to neurons of the spinal sensory  ganglia. 

The object of this investigation was to obtain information on the sensory  nerve  cell and its sur round-  
ings by the use of the eatecholamine luminescence method of Falck and Hillarp. 

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

Spinal sensory  ganglia of 45 ca ts  were  studied. The following techniques were  used: the lumines-  
c e n c e - h i s t o c h e m i c a l  method of Falck and Hillarp in Krokhina 's  modification [1] to detect adrenergic  s t r uc -  
tures,  Niss l ' s  method to prove that the intraneuronal granules found were  not identical with tigroid, Unna's 
method to eliminate granules of mast  cel ls  f rom the study, staining for lipofuscin, and the M a s s o n - F o n t a n a  
method for detecting serotonin. As an additional measure ,  15 min before sacr i f ice  the animals received a 
single injection of noradrenal in in a dose of 1-2 mg/kg,  and rese rp ine  was given in a dose of 0.1-0.5 mg/kg  
daily for  5-7 days. The rese rp ine  t reatment ,  combined with examination of the sections for autolumines-  
eence, acted as a control  of the specificity of the reaction. 

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

The method of Falck and Hillarp showed that the spinal ganglia contain two types of neurons. The 
overwhelming majori ty  of cel ls  belong to the f i rs t  type and cells  of the second type are  extremely rare .  

The neuron of the f i rs t  type has a round or, less frequently, oval body; in the region of what is evi-  
dently the axon hillock, bright  yellowish-white granules were  localized as a "cap" consis t ing of tightly packed 
granules of a slightly angular  shape (Fig. 1). Besides these "caps,"  the per ikaryon also contained a few 
speckled yellowish granules.  

In control  sections stained by Niss l ' s  and Unna's methods, the granules were  shown to be neither 
granules of mask cells  nor  t igroid of the neuron itself. The localization of the luminescent granules in the 
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Fig. 1. Granules forming "cap" on body of sensory  neuron. Spi- 
nal ganglion of cat .  Here and in Figs .  2-4: Fa lck--Hi l la rp  method, 
ocular  90, Gomal 3. 

Fig. 2. Neurons of f i rs t  type with different intensities of diffuse 
luminescence.  Spinal ganglion of cat.  

Fig. 3. Adrenergic  nerve endings on type 2 neuron with c lumps of 
granules.  Spinal ganglion of cat. 

Fig. 4. Adrenergic  nerve endings on type 1 neuron. Spinal ganglion 
of cat.  

type 1 neurons coincided with products  of posit ive react ions  for both lipofuscin and serotonin. This suggests  
that luminescence  of the granules  in the neuron was due not to lipofuscin itself but to serotonin adsorbed on 
the lipofuscin (the possibi l i ty cannot be ruled out that l ipofuscin may be a c a r r i e r  of other  biogenic amines 
which decolor ize  the luminescence}. Nerve cell  nuclei do not luminesce.  

The whole t e r r i t o ry  of the cel l  also was occupied by a very weak, diffuse greenish luminescence,  which 
differed in intensity in different cel ls .  Adminis t ra t ion of exogenous noradrenal in  intensified this lumines-  
cence,  but r e se rp ine  a lmost  abolished it within 24 h, indicating its specifically ca techolamine nature. A dark 
halo, coinciding in situation with the zone occupied by gliocytes,  was present  around the body of each neu-  
ron. It disappeared af ter  adminis t rat ion of exogenous noradrenal in ,  when the a rea  was filled, like the body 
Of the neuron, with pa le -g reen  luminescence.  

Consider ing the specific c h a r a c t e r  of the green luminescence,  indicating the p resence  of a f ree  f r a c -  
tion of catecholamines ,  it may be that in the experiments  with adminis t ra t ion of noradrenal in the per ikaryon 
of the neuron and the per ineuronal  space absorb  both the exogenous eatecholamine and substances l iberated 
under these c i r cums tances  f rom the t i ssue  depots (adrenalin, serotonin) [3]. Monoamines a re  thus present  
in the cell  both bound with granules and in the f ree  state. 

The type 2 neurons of the spinal ganglion (Fig. 2), in their  luminescence,  r e semble  more  c losely  neu- 
rons of the in t ramural  ganglia of the smal l  intestine [2]. They also contained granules ,  but these were  
orange in co lor  a n d w e r e  aggregated into c lumps over  the whole t e r r i t o ry  of the per ikaryon.  In view of the 
great  r a r i ty  of these findings, no f i rm conclusions can be drawn but the possibi l i ty cannot be ruled out that 
these neurons a re  not in fact c erebrospinal  in cha rac te r .  

Neurons of types 1 and 2 were  surrounded by single adrenergic  nerve  f ibers  (Figs. 2-4). Clear ly ,  a 
cell  around which a nerve  fiber can dist inctly be seen (Fig. 2) contained hardly any of the free catecholamine 
fraction. Conversely ,  the f ibers  surrounding brightly luminescent  cel ls  appeared paler  o r  were  invisible 
(Fig. 1). 

Observations by other  worke r s  in the USSR and elsewhere,  and also our  own observat ions  on other  
organs,  show that an inc rease  in the level of f ree  ca techolamines  in the blood plasma of experimental  ani-  
mals  is accompanied by increased  luminescence  of susceptible working t issues .  A par t icu lar ly  c l ea r  ex -  
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ample of this is the elastic t i ssue of blood vessel  walls [4-8]. Our own observat ions  and exper iments  with 
adrenoblockers  on other  organs have shown that maximal  reception of neuromedia tor  by a working t i ssue 
is often accompanied by "emptying" of the afferent  nerve  fiber,  whereas  the blocking of recept ion by an 
adrenoblocker ,  on the other  hand, reduces  the luminescence  of the working t i ssue  and re ta ins  ca techola-  
mines in the nerve  f iber,  s trengthening its luminescence.  

These  facts  suggest  that the f r ee  f ract ion of neuromedia tor ,  flowing f rom the adrenergic  nerve  f iber,  
is per iodical ly  absorbed by the neuron bearing the relat ionship of working t i ssue (adrenergic receptor)  to 
the f iber.  Absorption of adrenergic  media tors  may perhaps  exci te  the sensory  neuron to activity,  including 
to the production of its intr insic mediator .  This hypothesis  natural ly requ i res  special  verif ication.  
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