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Hippoeampal  unit act ivi ty  of hens during acute expe r imen t s  with ga l lamine  dif fers  f r o m  the 
s a m e  act ivi ty  in chronic  exper iments .  In chronic  exper imen t s  an i nc rea se  in exci tabi l i ty  of 
the h ippocampal  neurons and changes in the i r  functional mobi l i ty  and the c h a r a c t e r  of the i r  
r e sponses  to acoust ic  s t imul i  we re  observed,  c o m p a r e d  with these  p a r a m e t e r s  in chronic  
exper iments .  

Few invest igat ions have been made  of the act ivi ty  of single neurons in hens [2, 3, 6, 8]. Because  of 
the g rea t  complexi ty  of m i c r o e l e c t r o d e  expe r imen t s  under chronic conditions, m o s t  invest igat ions have been 
under taken in acute expe r imen t s  with the use  of musc l e  re laxants .  The w r i t e r s  studied hippocampal  unit 
act ivi ty in hens or iginal ly  [3] under  acute exper imenta l  conditions. By m e a n s  of a specia l  technique it then 
b e c a m e  poss ib le  to continue invest igat ions of unit act ivi ty under chronic exper imen ta l  conditions. 

The object  of this invest igat ion was to c o m p a r e  act ivi ty  of hippocampal  ce l l s  under  acute (using gal l -  
amine) and chronic (without musc le  re laxants)  exper imenta l  conditions. 

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

Acute expe r imen t s  were  c a r r i e d  out on Leghorn hens immobi l i zed  with gal lamine (0.9-1.2 mg/kg)  and 
mainta ined on ar t i f ic ia l  r e sp i r a t ion .  A tube was f i r s t  pa s sed  through the mouth into the trachea~ The skin 
incis ion in the head was made  under  local  anes thes ia  (2% proca ine  solution). A hole 2-3 m m  in d i a m e t e r  
was  dr i l led  in the pa r i e t a l  region of the skull.  The hen was then placed in a f r ame ,  and the head was fixed 
in a spec ia l  ha l ter .  In the acute and chronic  expe r imen t s  g lass  m i c r o e l e c t r o d e s  with a r e s i s t a n c e  of 5-15 
M~ were  inse r t ed  into the h ippocampus  in the region of coordinates  A 8-9 f r o m  the at las  of Tienhoven and 
Juhasz  [9]. Chronic expe r imen t s  were  p e r f o r m e d  on 10 hens.  Using a technique s im i l a r  to that  developed 
p rev ious ly  for  expe r imen t s  on cats  [10], a p la te  was fixed to the hen ' s  head 7-10 days  be fo re  the exper iment .  
A hole for  the m i c r o e l e c t r o d e  was dr i l led  before  the exper iment  began above the hippocampal  region to 
co r r e spond  to the coord ina tes  ment ioned above. The hen ' s  head was then fixed in a specia l  f r a m e  by  means  
of the pla te  s ecu red  to the head. 

To r e c o r d  potent ia ls  a physiological  appara tus  of the U]~F-PT type was used. Spikes genera ted  by  the 
neurons  were  counted by  means  of a type Ch3-4A e lec t ronic  f requency  m e t e r .  The s t imul i  used were  a pure  
tone (2000 Hz, 80 dB above the human threshold  of audibility) and a danger  c r y  of the s ame  loudness,  emi t ted  
by  the hen and r e co rded  on magnet ic  tape.  The durat ion of the s t imul i  was 6 sec  and the in terval  between 
them 10-30 sec.  

In the acute expe r imen t s  122 neurons were  tes ted  and 175 in the chronic.  The r e su l t s  were  subjected 
to s ta t i s t ica l  analys is  us ing the Wilcoxon, Mann-Whi tney ,  and Student c r i t e r i a .  
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Fig. 1. His tograms  of f requency  
of spontaneous hippocampal  unit 
act ivi ty  of hens in chronic  (A) and 
acute (13) exper iments .  Abscissa ,  
f r equency  of spontaneous act ivi ty 
( sp ikes /sec) ;  ordinate,  number  of 
c a s e s  (in %). 

pure  tone and 93% to  the danger  cry .  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

In the chronic exper iments  the m o s t  typical  spontaneous 
act ivi ty of the hippocampal  neurons  had a f requency of 1 -5 / s ec ,  
compa red  with 6 -10 / s ec  in the acute exper iments  (Fig. 1). The 
mean  f requency  of spontaneous act ivi ty  in the acute exper iments  
was cons iderably  higher  (13.7/sec) than in the chronic  exper iments  
(4.4/sec).  These  r e su l t s  suggest  that under acute exper imenta l  
conditions exci tabi l i ty  of the h ippocampal  ce l l s  is increased .  This 
is  shown not ouly by  an i nc rea se  in the f requency  of spontaneous 
unit act ivi ty  in the hens,  but a l so  b y  an i n c r e a s e  in the magnitude 
of the hippocampal  unit r e sponses  to acoust ic  s t imul i :  in the 
acute expe r imen t s  the magnitude of the unit r e sponses  to the dan-  
ger  c r y  was 85% of the initial background compared  with 55% in 
the chronic  expe r imen t s  (P -- 0.05). 

The number  of cel ls  responding to acoustic s t imul i  
was  the s ame  in the acute and chronic  expe r imen t s :  68% of ce l l s  
t es ted  responded by a change in the spontaneous f i r ing ra t e  to the 

At the s ame  t ime  it mus t  be  noted that when the acoust ic  s t imulus  
(cry or  tone) was applied a f te r  a shor t  t ime  interval  (6 sec) in the acute expe r imen t s  fewer  of the h ippocam-  
pal  neurons  (34%) responded to the c ry  than under chronic exper imenta l  conditions (71%; P = 0.05). S imi la r  
d i f fe rences  also were  observed  during the action of the tone. These  fac ts  sugges t  that under  acute expe r i -  
menta l  conditions the re  is not only an inc rease  in exci tabi l i ty but also,  evidently, a d e c r e a s e  in the functional 
mobi l i ty  of the h ippocampal  neurons.  This hypothesis  is suppor ted  by the i nc r ea se  in number  of responding 
cel ls  in the acute expe r imen t s  with a change in the in terval  between s t imul i  f r o m  6 to 20 see.  

In the acute exper iments ,  of the total  number  of ce l l s  responding to the tone 53% of neurons did so  by 
an i nc r ea se  in the spontaneous f ir ing ra te ,  320 by  a dec rea se ,  and 15~0 by  both a d e c r e a s e  and an increase .  
In the chronic  exper imen t s  30% of neurons  responded to the tone by an inc rease  in the spontaneous f i r ing  
ra te ,  50% by  a dec rea se ,  and 20% by an i nc r e a se  followed by  a dec rea se .  In the acute expe r imen t s  m o s t  of 
the hippocampal  ce l l s  thus responded to acoustic s t imul i  by  an i nc rea se  in the spontaneous f ir ing rate ,  while 
in the chronic  exper imen t s  m o s t  responded by a dec rea se .  Consider ing the r e su l t s  obtained by  Aniehkov 
and Belen'kii [I], showing that muscle relaxants l~rnit their actions to nicotine-like choHnergie systems of 
skeletal muscles only in sms]] doses, and that with an increase in the dose other nicotine-like eholinergic 
systems are affected, and also considering the evidence [7] of permeability of the blood-brain barrier in 
hens, the writers are inclined to believe that the change in the functional state of the hippoeampal cells 
under acute experimental conditions must be attributed not only to traumatic factors, but also to the effect 
of gallamine. This conclusion is supported by investigations [4, 5] into the effect of gallamine and tubocur- 
arine on hippocampal electrical activity (when the drugs were injected into the hippocampal cells or into the 
cerebral ventricles). This work showed that these drugs cause excitation of the hippocampus. This effect 
was explained by blocking of inhibitory synapses. The present writers consider that the change in character 
of the hippoeampal unit responses in the acute experiments (an increase in the spontaneous firing rate in 
response to the action of acoustic stimuli instead of a decrease) must also evidently be explained by the 
blocking action of galls/nine on inhibitory synapses. The poss~ility cannot be ruled out that the same mech- 
anism lies at the basis of the decrease in the functional mobility of the hippocsmpal cells. 
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