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Neurons which, by the type of their  responses  to s t imulat ion,  their  po!yvalency,  and cer ta in  other  
p rope r t i e s ,  can be re~arded as  belonging to the re t icu lar  sys tem have been found in the magnocel lular  nu-  
cleus of the f rog  medulla.  These neurons have diffuse exc i t a to ry  (predominantly) and inhibitory influences 
on e lements  of the tectum mesencephal i .  

Despite considerable  published dxta on the influence of subeor t ical  s t ruc tures  of the re t icu lar  f o r m a -  
tion on higher  and lower  levels of the mammal ian  brain [1, 2, 4, 10, 11, 15, 16-18, 20], no p rec i se  exper i -  
mental  data concerning the initial stage of development of the re t i cu la r  format ion in phylogenesis  can be 
found in the l i t e ra ture  with the exception of morphological  investi~%'ations [6, 9, 14] reveal ing only s t ruc tura l  
features  of the cells  and thei r  topographic relationship to var ious  par t s  of the brain.  

We therefore  decided to s tudy  the " r e t i c u l a r '  p roper t i es  of neurons of the magnocel lu lar  nucleus of 
the f rog medulla.  

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

The ezpe r imen t  was c a r r i e d  out on frogs (Rana ridlbunda L.) immobil ized by intraperi toneal  injection 
of tubocurar ine in a dose of 1 r ag /100  g body weight. Discharges  of the cells of the optic lobe and magnc -  

�9 ce l lu lar  nucleus of the medulla were recorded  by two liquid mic roe lec t rodes  located in the corresponding 
pa r t s  of the bra in .  Elec t r ica l  s t imul i  were applied to the mag-nocellular nucleus by means of a unipolar 
s i lver  e lec t rode ,  with tip 20 p in d iameter ,  from a "MaltistLm" s thnula tor .  The potentials were recorded  
on a "Disa" 3-channel  e lec t romyograph .  The photic st imulus was supplied by an incandescent  lamp giving 
an intensity of i l lumination at the level of the e~e surface of 600-700 lx. Altogether  34 experiments  were 
pe r fo rmed ,  dur ing which the d i scharges  of 112 neurons of the optic lobe and 145 neurons of the magnoce l -  
lu lar  nucleus of the medulla were recorded.  

EXPERIMENTAL RESULTS AND DISCUSSION 

Of 52 (hypothetically "reticular") neurons of the medulla, 36 possessed poly~lent sensitivity, i.e.~ 
they were excited during electric~l stimulation of various areas ofskin (Fig. la) by photic (Fig. lb) and 
acoustic (Fig. lc) stimulation, and also by direct electrical stimulation of the region of the magnocellular 
nucleus and ascending tracts of the spinal cord. In the character of their response to electrical stimulation 
of the ascending t r ac t  of the spinal cord,  the neurons of the .magnocellular nucleus could be divided into two 
groups:  those responding by a shor t  discharge consit ing of 1-5 Lmpulses with a latent period varying f rom 
1 to 20 m s e c  (3G units) and those responding by tonic, prolonged act ivat ion last ing f rom 500 msec  to 2 see 
(16 units). The latent  period of the la t ter  responses  varied f rom 5 to 100 msee .  Stimulation of the region 
of the magnoce l lu la r  nucleus not only evoked a response of the rectum mesencephaIi  neurons,  but a lso  s igni -  
f icantly modified their  r esponse  ~o photic stimulation, If a cell of the rectum mesencephal i  gave a response 
of the "on--el/' t~pe of excitatory effee~ to light, a~inst the -bae~ round of electric stimulation a marked in- 
crease in frequency of the disckarge or of its du.Fation was obsep/ed (Fig. 1). If the tectum mesencep.hali 
cells responded to photle stimuluZion by inhibition, a~inst the background of electrical stimu ~lation of the 
magnocellulur nucleus ei~/~er h%e slowing became more marked or ~he [mh~bitol-y pe tied in impulse activlty 
was prolonged. Underthese, circumstances it was often possible to discover in the ma~ocellu}ar nucleus a 
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Fig,  1. Responses  of a neuron of the m a g n o -  
ce l lu la r  nucleus of the medul la  to e l e c t r o -  
d e r m a l  (a), photic (b), and acous t ic  s t i m u l a -  
tion (c). 

ce l l  o r  s y s t e m  of cel ls  r espons ib le  for  br inging 
about  this fac i l i t a to ry  effect  on the cel ls  of the r ec -  
tum mesencepha l i .  

During invest igat ion of s ix  neurons ,  r e c i p r o -  
cal  antagonis t ic  re la t ionships  were  found, i . e . ,  ex -  
c i ta t ion  of a neuron of the magu0ce l iu la r  nucleus 
l ed  to inhibition of the r e sponse  of ~ the rectum m e s e u -  
eephal i  ce i l  to photic Stimulation,  o r  v ice  v e r s a .  
Consequent ly ,  the s y s t e m  of " r e t i c u l a r "  neurons  of 
the magnoce l lu l a r  nucleus of the medul la  includes 
neurons  exer t ing  not only an ascending  exci tat0ry~ 
ba t  a l so  an ascending inhibi tory influence.  Despi te  
the low level  of different ia t ion of the s y s t e m  of  
" r e t i c u l a r "  neurons at  the amphibian  s tage  of d e -  
ve lopment  [5], it is neve r the l e s s  poss ib le  to identify 
ce l l s  exer t ing  both exc i t a to ry  and inh ib i tory  in -  
f luences .  Since inhibi tory e f fec ts  a r e  a l a t e r  acqu i -  
s i t ion  in the course  of evolution [3], a t  the s tage  of 
development  of the amphibian ne rvous  s y s t e m  as  a 
ru le  e x c i t a t o r y  ascending influences a r e  p r e s e n t .  

Some of the neurons of the m a g n o c e l l u l a r  
nucleus of the f rog  medul la  which we inves t iga ted  
thus p o s s e s s  a number  of p r o p e r t i e s  (type of r e s -  
ponses  to s t imulat ion,  polyvalency,  f ac i l i t a to ry  in -  
f luences  on r e sponses  of higher  s e n s o r y n e u r o n s )  
which m a n y  authors  [7, 8, 12, 13, 19, 20] r e g a r d  as  
c h a r a c t e r i s t i c  fea tu res  of r e t i c u l a r  neurons ,  so 
that  we can conclude that these a r e  cel ls  of the r e t i -  
cu la r  fo rmat ion  which appea r  and a t ta in  a ce r t a in  
level  of development  at  the amphib ian  Stage. 

Fig.  2. Responses  of neuron of the f rog  rectum 1. 
mesencepha l i  to photic s t imulat ion bf the con-  
t r a l a t e r a l  e )~  (a), to e l ec t r i c a l  s t imula t ion  of the 
magnoce l lu l a r  nucleus of the medul la  (b), and to 2. 
photic s t imula t ion  of the con~rala teraI  eye 
aga ins t  a background of infrequent  rhy thmic  e l e c -  3. 
t r i ca l  s t imula t ion  of the maguoce l lu l a r  nucleus 
of the medul la  (c). 4. 
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