
was able to d isp lace  an addit ional amount  of [3H]imipramine,  an effect  a t t r ibutable  to i ts  in te rac t ion  with low- 
affinity (or nonspecif ic)  binding s i tes .  

The benzofuran  and morphol ine  de r iva t ives  befura l ine  and maclobamide ,  like the new de r iva t ives  of 
these  compounds B1 and M1, according  to the r e su l t s  of these  expe r imen t s ,  v i r tua l ly  do not compete  with [3H]- 
i m i p r a m i n e  for  i ts  r e c e p t o r s .  

Compar i son  of the r e su l t s  obtained with data in the l i t e r a tu r e  on the ac t iv i ty  of compounds studied as 
monoamine  oxidase inhibi tors  [ 1, 8 ] leads  to the conclusion that re la t ions  between the p a r a m e t e r s  of these sub-  
s tances  as r evea led  by the two tes t s  used were  r ec ip roca l .  Fo r  instance,  these compounds occupy the following 
o r d e r  of descending abil i ty to inhibit  monoamine oxidases :  morphol ine  de r iva t ives  > pyraz idol  > t r i eye l ic  an t i -  
dep re s san t s .  Pyraz idol ,  incidentally,  had comparab le  values  of concentra t ions  giving inhibition by 50% (ICs0), 
namely  about 10 -5 M. 

On the whole it  can be concluded f rom these r e su l t s  that, unlike t r i cyc l i c  compounds,  the atypical  ant ide-  
p r e s s a n t s  have ve ry  weak affini ty fo r  i m i p r a m i n e  r e c e p t o r s  of mouse  bra in  synapt ic  m e m b r a n e s .  The t h e r a -  
peutic effect  of the a typical  an t idepressan t s  is evidently linked with the i r  action on o ther  r e c e p t o r  or  enzyme 
s y s t e m s  of the brain .  
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The benzodiazepines  (BD) a r e  a group of compounds widely used in medica l  p r ac t i ce  as t r anqu i l i ze r s  and 
ant iconvulsants .  In r ecen t  y e a r s  g r ea t  at tention has been paid to in te rac t ion  between the BD and the GABA s y s -  
tem.  It has been shown, for  instance,  that BD potentiate the action of GABA, both l ibe ra ted  synapt ica l ly  and 
ex t r ins ica l ly  applied, on m a m m a l i a n  neuronal  p r epa ra t i ons  [3, 6, 9]. 

The l imbic  s y s t e m  is evidently one of the pr incipal  s t r uc tu r e s  of the CNS respons ib le  for  the cl inical  
mani fes ta t ion  of the action of BD. We know that  the re  is a high densi ty  of benzodiazepine r e c e p t o r s  in the l i m -  
bic s y s t e m  [ 11] and that GABA is the inhibi tory med ia to r  in this region of the b ra in  [5]. Invest igat ions con-  
ducted on format ions  of the m a m m a l i a n  l imbic  s y s t e m  have shown that BD inhibit  both spontaneous and evoked 
unit act ivi ty [1, 4, 7]. Potent iat ion of GABA-inhibit ion is the p r e s u m e d  m e c h a n i s m  of the inhibi tory effect  of 

BD. 

Labora to ry  of Functional  Synaptology, Bra in  Insti tute,  Academy of Medical  Sciences of the USSR, Mos-  
cow. {Presented  by Academic ian  of the Academy of Medical Sciences of the USSR V. S. Rusinov.) T rans l a t ed  
f r o m  Byulleten t ~ ks pe r i m en t a l ' no i  Biologii i Meditsiny, Vol. 94, No. 10, pp. 44-46, October ,  1982. Original  
a r t i c l e  submit ted  May 31, 1982. 
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Fig. ]. Effects of diazepam, picrotoxin, and 
bieuculline on EP (one typical case ) :  a) 
scheme of hippocampal slice, b) effect of 
diazepam (10 -6 M), c) effect of picrotoxin 
(10 -~ M), d) effect of bicuculline (10 -7 M). 
1) Con t ro lEP ,  2) EP during the action of 
the drugs,  3) EP after  r insing the p r e p a r a -  
tion. 

The aim of the presen t  investigation was to test  this hypothesis on a model of a hippocampal slice, by 
recording the evoked potential (EP) ar is ing in area CA 1 in response to stimulation of Schaffer ' s  col la terals  
(SC). For  this purpose bieuculline, a competit ive GABA-antagonist ,  and picrotoxin, a GABA antagonist  at the 
chloride channel level [ 10] were used, for if diazepam interacts  with the GABA system,  these compounds 
should modify the effect of diazepam on EP. 

EXPERIMENTAL M E T H O D  

Experiments  were ca r r i ed  out on hippocampal s l ices  by the method descr ibed previously [2] on C57BL/6 
mice aged 14-20 days. Af ter  decapitation of the animals the brain was exposed and a slice of hippocampus 200- 
300 t~ thick was cut and immediate ly  t r ans fe r r ed  to a special  cons tan t - tempera ture  chamber.  The bathing fluid 
consis ted of balanced Hanks' sal t  solution, saturated beforehand with carbogen (957 02 and 5~ CO 2) and heated 
to 30-31~ The sl ice was fLxed to a grid by glass  bipolar  st imulating e lect rodes  filled with Hanks' solution 
(diameter  of tip 0.2-0.3 mm) ,  which were located in the SC layer .  A recording glass  electrode filled with 
Hanks' solution (diameter  of tip about 0.01 ram) was then led up to the pyramidal  neurons of area CA1 (Fig. ]a).  
Pulses  of cu r ren t  0.2 msec  in duration with a frequency of 0. l Hz, and voltage 30-60 V were used as s t imula-  
tion. Recording to EP began 1 h af ter  prepara t ion of the slice and continued for 4-6 h. The conditions of s t im-  
ulation were chosen so as to induce the appearance of a population spike (PS), consist ing of the synchronized 
discharge  of pyramidal  neurons in area  CA 1. The data were recorded  on photographic film. The following solu- 
tions were used: 1) diazepam, from Hoffman-La Roche, 10-6M in Hanks' solution; 2) picrotoxin, 10 -6 M in 
Hanks' solution; 3)bicuculline ffrom Pierce),  10 -7 MinHanks ~ solution; 4) 10 -G hi picrotoxin in 10 -6 M diazepam 
solution; 5) 10 -7 M bieuculline in ]0 -6 M diazepam solution. To apply these various substances the perfusion 
fluid was replaced by one of the above solutions. 

E X P E R I M E N T A L  RESULTS 

The action of diazepam (10 .6 M) was to produce a reversible decrease of 50-70~ in the amplitude of the 
PS (Fig. ]b). The maximal effect developed 7-10 rain after the beginning of application of diazepam, after which 
the drug was rinsed out with Hanks' solution. The amplitude of PS was restored to its initial level 10-15 rain 
after the beginning of rinsing. Picrotoxin, in a concentration of 10 -G M, caused an increase in the amplitude of 
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Fig. 2. Blocking of ef fec t  of d i a z e p a m o n E P  by GABA 
antagonis ts  - bicueull ine and p icro toxin  (one typical  
c a s e ) .  I) Blockingby picrotoxin:  a) control  EP,  b) EP 
a f t e r  action of p icrotoxin  (10 "~ ND for  10 min,  c) c o m -  
bined appl icat ion of p icrotoxin  (10- 6 M) and d iazepam 
(10 -6 M), d) EP a f t e r  r ins ing p repa ra t ions  for  20 rain, 
e) r e s t o r a t i o n  of effect  of d iazepam on EP. II) b lock-  
ing by cuculline: a) control  EP, b) a f t e r  action of b i -  
cuculline (10 -7 M) for  10 min, c) combined appl icat ion 
of bicucull ine (10 -7 M) and d iazepam (10 -6 M), d) EP 
a f t e r  r ins ing to r emove  drugs  for  20 rain, e) r e s t o r a -  
tion of ef fec t  of d iazepam on EP.  

PS by 15-25% of the control  level .  The m ax i ma l  effect  was obse rved  8-10 min a f t e r  the beginning of app l ica -  
tion. The ampli tude of PS was r e s t o r e d  15-20 min a f t e r  the beginning of r ins ing (Fig. l c ) .  Bicuculline (10 -7 M) 
had a m o r e  m a r k e d  ef fec t  on EP, e x p r e s s e d  as an i nc r ea se  in the ampli tude of PS by 30-5096 and a lso  the ap-  
pea rance  of additional PS {seizure d i s c h a r g e s ) ,  which were  not obse rved  in r e sponse  to picrotoxin (Fig. ld) .  
The effect  was r e v e r s i b l e .  Recovery  o c c u r r e d  15-20 rain a f t e r  the beginning of r insing.  Diazepam,  applied in 
a concent ra t ion  of 10 -7 M a f t e r  p r e l i m i n a r y  admin is t ra t ion  of 10 .6 M picrotoxin o r  10 -6 M bicucull ine,  did not 
abolish the act ion of the l a t t e r  d rugs  {Fig. 2, I, II) ,  i .e . ,  d iazepam,  if injected into the per fus ion  fluid s imu l -  
taneously with GABA b locke r s ,  was ineffect ive as  r e g a r d s  suppress ing  PS. Af te r  the p r epa ra t i on  had been 
r insed f ree  f r o m  a combinat ion of these drugs ,  d iazepam injected into the perfusion fluid had an effect ive in- 
h ibi tory effect  on PS. In ce r ta in  cases  d iazepam abolished se izure  d i scha rges  evoked by bicucull ine when these 
drugs  were  applied s imul taneous ly .  

A s y s t e m  of r e c u r r e n t  inhibition, the med ia to r  for  which is GABA [5],  is known to par t i c ipa te  in the f o r -  
mation of PS and, in pa r t i cu l a r ,  its polysynapt ic  components ,  in the hippocampus.  An i nc r ea se  in the ampli tude 
of PS under  the influence of p icrotoxin  and bicucull ine was demons t r a t ed  in the p r e s e n t  invest igat ion.  Bicucul-  
line also caused the appea rance  of s e v e r a l  addit ional PS {seizure d i s c h a r g e s ) .  This  change in PS can evidently 
be explained by abolit ion of the inhibi tory effect  of GABA. 

The r e su l t s  of this invest igat ion show that as a rule  the inhibi tory effect  of d iazepam on PS in the SC 
s y s t e m  in the h ippocampus  is not exhibited agains t  the background of the act ion of bicucull ine and picrotoxin,  
b lockers  of the GABA-erg ic  sys t em.  It can accordingly  be concluded that the effect  of d iazepam is connected 
with GABA-erg ic  synapses .  This conclusion is suppor ted  by data in the l i t e r a tu re  demons t ra t ing  a connection 
between ef fec ts  of the BD and GABA-erg ic  p r o c e s s e s  in o ther  pa r t s  of the m a m m a l i a n  CNS [7, 8]. 

The invest igat ion showed that GABA antagonis ts  with di f ferent  binding s i tes  on the pos tsynapt ie  m e m -  
b rane  block the act ion of d i azepam equally effect ively .  This sugges ts  that d i azepam potent ia tes  the pos tsynapt ic  
r e sponse  of GABA. However ,  it is not yet  c l ea r  where this potentiat ion takes place - at the l e v e l o f t h e  GABA 
recep to r  or  of the ionic channel.  

Suppress ion  by d iazepam of se i zu re  d i scha rges  provoked by bicucull ine,  obse rved  in some exper imen t s ,  
which can be explained f r o m  the standpoint  of compet i t ion  between ef fec ts  evoked by these subs tances ,  also con-  
f i rms  the view that there  is a com m on  t a rge t  fo r  d i azepam and for  the GABA antagonist .  Meanwhile the m o l e c -  
u l a r  m e c h a n i s m s  of  compet i t ion  between bicucul l ine and d iazepam st i l l  await  explanation,  for  we know tha~ these  
compounds i n t e r ac t  on the neuron m e m b r a n e  with d i f ferent  r e c e p t o r s  [ 10]. 
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EFFECT OF THYROTROPHIN RELEASING 

ON SENSOMOTOR CORTICAL H O R M O N E  

N E U R O N S  

S. N.  Ko z h e e h k i n  UDC 612.825.014.46:615.357.814. 1:577.175.82 

KEY WORDS: thyrot rophin  r e l eas ing  hormone (TRH); s e n s o m o t o r  cortex;  mic ro ion tophores i s .  

Thyro t rophin  r e l eas ing  hormone (TRH),  a hypothalamic  neurohormone ,  has a s t imula t ing  action on the 
CNS. If admin i s t e r ed  by pe r iphe ra l  or  cen t ra l  ( in t raven t r i cu la r )  routes  it induces behav iora l  exci ta t ion and in-  
c r e a s e s  l ocomoto r  act ivi ty  in di f ferent  an imals  [4, 5, 9] and a lso  induces e lec t roencepha lograph ic  act ivat ion 
[ 1]. TRH has been shown to have analept ic  p r o p e r t i e s ,  for  it can reduce  or  block the cen t ra l  d e p r e s s a n t  effects  
of b a r b i t u r a t e s ,  ethanol,  neurolept ics ,  t r anqui l i ze r s ,  and genera l  anes the t ics  [ 15|.  These  ef fec ts  of TRH are  
not a s soc ia t ed  with any influence on the endocr ine  sy s t em.  

It has been  sugges ted  that TRH is  an endogenous analeptie ,  regulat ing the levels  of wakefulness  and con-  
sc iousness  [6].  TRH can evidently p e r f o r m  these  functions by vi r tue  of its effect  as a chemica l  t r a n s m i t t e r  
(mediator)  or  a modula tor  of cen t ra l  nervous  p r o c e s s e s .  

The object  of  the p r e s e n t  invest igat ion was to make  an e lee t rophys io log iea l  study of the effect  of TRH on 
s e n s o m o t o r  cor t ica l  neurons  in rabbi t s .  TRH was injected in t ravenous ly  and also applied to single cor t i ca l  
neurons  by mie ro ion tophores i s .  

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

Exper imen t s  were  c a r r i e d  out on 14 unanesthet ized rabbi t s  weighing 3.0-4.0 kg, immobi l i zed  with di -  
p lac in* (5 mg/kg)  and a r t i f i c ia l ly  venti lated.  Action potent ia ls  (APs) of the neurons  were  der ived ex t r ace l lu -  
l a r l y  through one channel of a t h r e e - b a r r e l e d  g lass  m ie roe l ec t rode .  The second b a r r e l  of the m i c r o e l e c t r o d e  
was fil led with an aqueous solution of TRH (0.03 M, pH 6.0). The third b a r r e l ,  fil led with 3 M NaC1, was used 
to pass  the control  mic ro ion tophore t i c  cu r r en t  and to compensa te  cu r r en t  a r t e fac t s .  TRH for  in t ravenous  in-  
ject ion was d isso lved  in 1.5 ml  0.9 M NaC1 and injected in doses  of 0.1 to 7.0 m g / k g  into the r abb i t ' s  au r i cu l a r  
vein in the course  of 1-1.5 rain. 

* 1,3-di ( f l -p la tynee in ium-ethoxy)  benzene hydrochlor ide .  
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ences  of the USSR, Moscow. (P resen ted  by Academic ian  of the Academy of Medical  Sciences of the USSR V. V. 
Zakusov.)  T r a n s l a t e d  f r o m  Byulle ten '  Ekspe r imen ta l ' no i  Biologii i Meditsiny,  Vol. 94, No. 10, pp. 46-48, Oe-  
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