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Unit responses  in the hippocampus and cort icoid plate of hens have more  features in com-  
mon than differences.  The mechanisms of cor t ical  and hippocampal unit responses  to 
ecologically adequate (photic) stimuli are  more  perfect ly  formed in hens than responses  
to less adequate (nociceptive and acoustic) stimuli 

Unit responses  of the archicor tex  and neocortex have been the subject of numerous investigations 
[2, 3, 7-10]. 

Since the phylogenetic aspect of this problem has not yet been adequately investigated, the present  in- 
vestigation was ca r r i ed  out to study unit activity in the hippocampus and corticoid plate of hens, the brain 
of which has a more  pr imit ive morphological  s t ructure  than in animals at a phylogenetically higher level [5]. 

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

White Leghorn hens were immobilized with flaxedil (0.9 mg/kg) and art i f icial  respi ra t ion applied. 
An incision was made in the scalp and a hole drilled for the microe lec t rode  under local anesthesia (2% 
procaine).  The hen was placed on a f r ame  and the head fixed by a special  clamp. The glass mic roe l ec -  
t rode was lowered into the cort icoid region of the hemisphere .  For  insert ing the microe lec t rode  into the 
hippocampus, coordinates A 8-9 f rom the atlas of Tienhoven and Juhasz [11] were used. The potentials were 
fed through a t rans i s to r ized  ac amplif ier  to a type M I ~ - 2  oscil loscope.  Unit activity was counted by means 
of a ChZ-4A frequency mete r .  The following stimuli  were used: a pure tone (2000 Hz), 4-6 pinpricks of 
the skin of the thigh, and diffuse illumination of the eyes (300 Ix). The duration of action of the stimuli was 
6 sec and they were applied at intervals of 6-30 sec.  Altogether 122 neurons were tested: 66 in the Lippo- 
campus and 56 in the cort icoid plate of the hens '  brain.  

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

The mean frequency of background activity of the tested neurons in the cort icoid plate and hippo- 
campus was the same (11 =~ 0.09 and 13 =~ 0 .1 /sec  respectively),  although ttie most  typical background had a 
frequency of 6-10/sec .  However, neurons of the hippocampus and cort icoid plate responded differently to 
sensory  stimuli.  For  example, 61%of cort icoid plate units responded to acoustic stimulation, 77% to noci -  
ceptive, and 80% to photic. Of the total number  of hippocampal units tested, 70% responded to acoustic 
stimulation, 80% to nociceptive, and 63% to photic. These results  suggest that neurons of the cort icoid 
plate and hippocampus receive  afferent impulses f rom different sources .  It also follows f rom these resul ts  
that in hens many cells of the cort icoid plate respond to photic stimulation. A possible explanation of this 
fact is that for  birds the visual stimulus is ecologically more  active [1, 4]. Cells of the cort icoid plate and 
hippocampus a r e  not always specific. This was shown by the fact that most  neurons of the hippocampus 
(85%) and cort icoid plate (90%) responded to 2 or  3 stimuli.  Only occasional  neurons responded to 1 s t imu-  
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TABLE 1. Distr ibution of Exc i ta tory  and Inhibitory Responses  (in percent)  to Photic, Acoustic,  and 
Nocicept ive Stimulation of Neurons of Cort icoid Plate  and Hlppocampus 

Photic s t imulat ion Acoustic s t imulat ion Nocicept ive s t imulat ion 

Tes t  object  i~o ~ o . 
.~ ~ m b ~ O  , - , ~ b ~ ~ O  ~ c a b ~  ~ m b ~ o  ~ m b ~ ~ o  ~ ~ b ~  

~ . = , ~  ~,~.., ,~ ~.~. ~ . ~  

Neurons of cor t icoid  
plate  

Hippocampal  neurons  
70 20 
31 51 

10 
18 

50 
53 

33 
30 

17 
17 

67 
50 

~ ~b~O0 r~ b~ ~ ' ~  0 
6~  

33 0 
25 25 

l u s .  Predominance  of polynodal cel ls  in the cor t icoid  plate and hippocampus thus suggests  an assoc ia t ive  
type of organizat ion of the r ecep t ive  fields of these  s t ruc tu res .  

Compar i son  of the c h a r a c t e r  of unit r e sponses  in the hippocampus and cor t icoid  plate showed no sharp  
d i f ferences  between them (Table 1). Most cel ls  responded to the action of the s t imul i  (except photic) by an 
inc rease  in f i r ing ra te .  The hippocampal  neurons responded to photic s t imulat ion mos t ly  by a dec r e a se  in 
f requency of background act ivi ty,  while cel ls  of the cor t ieoid  plate  responded by an inc rease  in f requency.  
In 88% of cases ,  neurons  of the hippocampus and cor t icoid  plate responded to s t imul i  of different  modal i t ies .  
This sugges ts  that in the cor t icoid  plate and hippocampus of the hen ' s  b ra in  the re  a re  many  cel ls  on which 
s t imul i  of different  modal i t ies  converge.  A t r a c e  f rom the action of the s t imul i  r ema ined  for  a long t i m e  
on cel ls  of both the cor t icoid  plate and the hippocampus.  After  withdrawal of the photic s t imulus ,  98% of 
cel ls  of the cor t icoid  plate  and 83% of h ippocampal  cel ls  showed an a f te ref fec t .  An af teref fec t  f r o m  
nocicept ive  s t imulat ion was obse rved  in 75% of cel ls  of the cor t icoid  plate  and 83% of h ippocampal  cel ls .  

The fo rmat ion  of the unit r e sponse  was influenced not only by the c h a r a c t e r  of the s t imulus ,  and the 
t ime  in terva l  between st imuli ,  but also by the functional  s ta te  of the cel l  at the t i m e  of s t imulat ion.  This  
was demons t ra ted  by the co r re la t ion  obse rved  between the initial background f requency and the ampli tude 
of the r e sponse  to s t imulat ion.  Fo r  example ,  the coefficient of cor re la t ion  between the initial  background 
f requency of the h ippocampal  neurons  and the ampli tude of the r e sponse  to acoust ic  s t imulat ion was 0.99 
(P = 0.01). The coefficient of cor re la t ion  between the initial  background f requency of cel ls  of the cor t icoid  
pla te  and the ampli tude of the r e s pons e  was 0.98 (P= 0.01). These  invest igat ions thus showed that unit r e -  
sponses  of the hippocampus and cor t icoid  plate  have m o r e  fea tu res  in common than d i f fe rences ,  which can-  
not be  said of unit r e sponses  in the a rch icor t ex  and neocor tex  of an imals  at a h igher  level  of phylogenetic 
development  [6]. It  was also d i scovered  that at the level  of neuronal  organizat ion of the cor t icoid  pla te  and 
hippocampus,  adaptation to the action of the ecological ly  mos t  adequate s t imulus  for  b i rds  (visual) is ex-  
hibited. The fea tu res  of this adaptation to the neuronal  mechan i sm can be seen in the fact  that  neurons  of 
the cor t icoid  plate  were  r ec ru i t ed  by photic s t imul i  into exc i ta tory  r e sponses ,  while h ippocampal  cel ls  were  
r ec ru i t ed  into inhibitory r e sponses .  A different  re la t ionship  was obse rved  with the unit r e sponses  of the 
hippocampus and cort icoid plate  to less  adequate s t imuli  (nociceptive and acoustic) .  Usually cel ls  of the 
cor t icoid  plate and hippocampus gave s i m i l a r  types of r e sponses  to these  s t imuli  (Table 1). In animals  with 
a m o r e  highly developed cen t ra l  nervous  s y s t em (guinea pigs,  rabbi ts) ,  unit act ivi ty  in the neocor tex  dif-  
f e red  f r o m  that in the hippocampus [3, 6]. Consequently,  the m e c h a n i s m s  of unit r e sponses  in the cor tex  
and hippocampus of hens to ecological ly adequate (photic) s t imuli  a re  m o r e  pe r fec t ly  fo rmed  than to less  
adequate (nociceptive and acoustic) s t imul i .  
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