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The d i scovery  of r e c e p t o r s  (specific binding si tes)  fo r  var ious  psychot ropic  drugs in brain  t i s sue  has 
r a i s ed  the question of the exis tence  of endogenous compounds capable of in teract ing with these  r e c e p t o r s .  At-  
t empts  have repea ted ly  been made to isolate  such compounds [2, 5]. With r e s p e c t  to drugs of the benzodiazepine 
s e r i e s ,  in pa r t i cu la r ,  s eve r a l  compounds capable of inhibiting binding of a psychot ropic  drug with its r e c e p t o r  
have been desc r ibed  [1, 3, 6, 8], but as ye t  only those inhibi tors  which are  of peptide nature  [3, 6] can be r e -  
garded  as se r ious  c la imants  fo r  the ro le  of endogenous ligands of the benzodiazepine r e c e p t o r .  

In this p a p e r  an or iginal  one-s tage  method is  sugges ted  fo r  obtaining a wa te r - so lub l e  f r ac t ion  f r o m  ra t  
and bovine bra in  t i ssue ,  containing an inhibi tor  of r e c e p t o r  (specific) binding of benzodiazepines ,  and some  p r o p -  
e r t i e s  of this inhibitor a re  descr ibed .  The method is based  on a p rocedure  of aqueous ex t rac t ion  of bra in  t i ssue  
at 20~ [4]. 

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

A f re sh ly  i so la ted  weighed sample  of bra in  t i s sue  was homogenized in 15 volumes  (v/w) of dis t i l led wa te r  
at 20~ and centr i fuged at 100,000g and 15~ fo r  45 rain. The superna tan t  was pa s sed  through a f i l t e r  (Milli- 
pore) with pore  s ize  of 0.22 p ,  a f t e r  which the abil i ty of the f i l t ra te  (hereaf te r  desc r ibed  as extract)  to inhibit 
speci f ic  binding of [3H]diazepam (specific act ivi ty  94 C i / m o l e ,  f rom A m e r s h a m  Corporat ion,  England) with r a t  
bra in  m e m b r a n e s  was studied. 

In one s e r i e s  of expe r imen t s  the ex t r ac t  was concent ra ted  on u l t r a f i l t e r s  (from Amicon,  Holland) with 
t r a n s m i s s i o n  l imits  of 500, 2000, 5000, and 10,000 daltons,  a f t e r  wMch inhibitory act ivi ty  was de te rmined  in 
f i l t e r s  and concen t ra tes .  Specific binding of [3H]diazepam with ra t  bra in  m e m b r a n e s  was m e a s u r e d  as de-  
sc r ibed  prev ious ly  [4, 7] in 1 -ml  s amples  in the p re sence  of different  quanti t ies of ex t rac t .  Each sample  con-  
rained ra t  bra in  m e m b r a n e s  in a quuntity cor responding  to 10 mg of the original  t i s sue .  The dissocia t ion con-  
s tant  and max imal  n u m b e r  of [3H]diazepam binding s i tes  were  de te rmined  by Sca tcha rd ' s  method.  

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

The inhibi tory act ivi ty of ex t rac t s  obtained f r o m  ra t  b ra in  was 70% g r e a t e r  than act ivi ty  of ex t r ac t s  f r o m  
bovine brain .  

Maximal  inhibi tory act ivi ty fo r  r a t  bra in  was obse rved  in ex t r ac t s  obtained f r o m  the ce rebe l lum and cor tex ,  
whereas  fo r  bovine brain  it was in ex t rac t s  f rom the tha lamus  and caudate nucleus.  

The use  of an u l t ra f i l t ra t ion  method showed that  the molecu la r  weight of the endogenous inhibi tor  was 
between 2000 and 10,000 daltons,  in a g r e e m e n t  with the e s t ima te  of 3000 daltons given in [3]. However,  in the 
p r e s e n t  expe r imen t s  par t i a l  re tent ion (by 30-40%) of the inhibitor was obse rved  on the f i l t e r ,  with a t r a n s m i s s i o n  
l imit  of 10,000 daltons,  and this may have been due to i ts  he terogenei ty  or  to absorpt ion  on the su r face  of the 
f i l t e r .  The inhibitory act ivi ty of the bra in  ex t r ac t s  was p r e s e r v e d  both a f t e r  heating at  95~ fo r  15 rain and 
a f te r  f reez ing  and thawing (in both cases  the d e c r e a s e  in act ivi ty  was under  57~. Inhibition of spec i f ic  binding 
of [3H]diazepam by the endogenous inhibi tor  r e s e m b l e d  in c h a r a c t e r  a dose-dependent  effect  (Fig. 1). As Fig. 1 
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Fig. I. Inhibition of specific binding of [3H]diazepam by rat 
brain extract. Abscissa, concentration (C) in sample (scale 
unit corresponds to extract isolated from 20 mg whole rat 
brain); ordinate, specific binding (SB, in percent of control) 
of [3H]diazepam (9 mM). 

Fig.  2. Sca tchard  plot ana lys is  of specif ic  binding of [3H]- 
d iazepam in the p r e s e nce  of r a t  bra in  ex t rac t .  Absc i s sa ,  
speci f ic  binding (SB) of [3H]diazepam (in p m o l e s / g  t issue);  
ordinate,  ra t io  of SB of [3H]diazepam (in p m o l e s / g  t issue)  
to concentra t ion (C) of [3H]diazepam in s amp le  (in raM). 1) 
Absence of ex t rac t ,  2, 3) ex t r ac t  i sola ted f r o m  50 and 100 
mg bra in  t i s sue  r e spec t ive ly  added to s amp le s .  

shows,  50% inhibition of d iazepam binding was achieved by the inhibitor in a concentra t ion ten t imes  less  than 
tha t  in the original  t i s sue .  

De te rmina t ion  of the p a r a m e t e r s  of spec i f ic  binding showed that in the p r e s e n c e  of ex t r ac t  both an i nc rea se  
in the d issocia t ion  constant  and a dec r ea s e  in the number  of [3H]diazepam binding s i tes  we re  obse rved  (Fig. 2). 
Accordingly the data examined above,  while affording convincing evidence that  the ex t rac t  contains an inhibitor 
(or inhibitors)  of benzodiazepine r e c e p t o r  binding, do not provide  a final answer  to the question of the m e c h a n i s m  
of its action, fo r  which an independent invest igat ion is requ i red .  They can be r ega rded ,  in pa r t i cu la r ,  within the 
f r a m e w o r k  of the hypothesis  of "superhigh"  affinity of the endogenous inhibi tor  for  the benzodiazepine r ecep to r .  
F o r  instance,  if the ra te  of breakdown of the i n h i b i t o r - r e c e p t o r  complex is th ree  o rde r s  of magnitude less  and 
the cor responding  ra te  fo r  the d i a z e p a m - r e c e p t o r  complex,  even in the p r e sence  of a "pure ly"  compet i t ive  
m e c h a n i s m  of action of the inhibi tor  the technique adopted in the p resen t  invest igat ion to de te rmine  specif ic  
binding [7, 8] must  revea l  the i r r e v e r s i b l e  c h a r a c t e r  of the inhibition. 

However ,  unlike the methods used prev ious ly ,  the p roposed  one-s tage  p rocedure  of isolat ion of ex t r ac t  
containing benzodiazepine binding inhibi tor  is dis t inguished by i ts  s impl ic i ty  and re l iabi l i ty ;  it enables  the c h a r -  
a c t e r  of i ts  dis t r ibut ion among different  pa r t s  of the brain  to be evaluated and the ex t rac t  i tself  to be obtained 
in sufficient  quantity fo r  fu r the r  pur i f ica t ion and ana lys i s .  
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