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WAMSLEY, J. K., J. S. GOLDEN, H. I. YAMAMURA AND A. BARNETT. Autoradiographic demonstration of the 
seh, ctivity of two I-N-trifluoroethyl benzodiazepines jor the BZD-I receptors in the rat brain. PHARMACOL BIOCHEM 
BEHAV 23(6) 973-978, 1985.--Receptor autoradiographic techniques have been used to demonstrate the selectivity of two 
trifluoroethyl-containing benzodiazepines for one of the subtypes of benzodiazepine receptor. Indirect localization of the 
binding sites for quazepam and halazepam was accomplished by using the ability of these compounds to displace [:~H]- 
flunitrazepam binding. The appropriate binding parameters were selected on the basis of initial studies aimed at identifying 
the binding characteristics of several benzodiazepine compounds in comparison with the triazolopyridine CL218,872. 
Autoradiographic analysis of the benzodiazepine sites displaceable with quazepam and halazepam revealed the two ben- 
zodiazepine compounds preferentially labeled receptor sites in regions of the brain dominated by the type 1 benzodiazepine 
receptor subtype. Thus, quazepam and halazepam preferentially bind to benzodiazepine type-1 receptors in lamina IV of 
the cerebral cortex, the zona incerta, substantia nigra and the cerebellum. 
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BINDING studies, performed in homogenate membrane 
preparations, have indicated the existence of two distinct 
receptors for the class of anxiolytic, sedative-hypnotic, 
muscle relaxant and anticonvulsant drugs known as the ben- 
zodiazepines [6, 12, 17, 19, 23]. The characterization of these 
two benzodiazepine receptor subtypes (termed BZD-I and 
BZD-2 or Type- 1 and Type-2) was based on the binding of a 
representative of a non-benzodiazepine class of compounds 
known as triazolopyridazines [6, 8, for review see 18]. The 
most frequently used drug of this class is CL218,872, a com- 
pound selective for the BZD-1 receptor subtype. Later 
studies have also demonstrated that a group of ben- 
zodiazepine receptor antagonists, the beta-carbolines, show 
selectivity for the BZD-1 receptor subtype as well [12]. The 
identification of these benzodiazepine receptor subtypes has 
raised the possibility that more selective sedative-hypnotic 
or anxiolytic compounds could be generated which do not 
produce the undesired ataxic side effects seen with the more 
classic benzodiazepines. 

The study of the individual roles BZD-1 receptor vs. 
BZD-2 receptor stimulation plays in producing the actions of 
BZD compounds has been hampered by the lack of ben- 
zodiazepines themselves, which demonstrate selectivity for 
these receptor subtypes and has even called into question 
their actual existence [10]. Recent studies, performed with 

the new sedative-hypnotic quazepam, have indicated that 
this compound is capable of producing sedation with less 
ataxia and tolerance than other benzodiazepines [1,14]. 
Homogenate preparations of  brain membranes have indi- 
cated that several of these trifluoroethyl substituted ben- 
zodiazepines show an apparent selectivity for the ben- 
zodiazepine receptors in the cerebellum, a tissue thought to 
contain only the BZD-I receptor subtype [2, 4, 16]. In the 
present study, we sought to use autoradiographic techniques 
[15, 26, for review see 7 or 21] to demonstrate that two of the 
1-N-trifluoroethyl benzodiazepines, quazepam and 
halazepam, show selectivity for the BZD- 1 receptor subtype 
found in several discrete microscopic regions of the brain. 

METHOD 

Initial biochemical studies were performed to examine the 
binding characteristics of several benzodiazepine com- 
pounds by their ability to displace [:~H]-flunitrazepam ([:~H]- 
flu) binding on tissue slice preparations. Male Sprague- 
Dawley rats (200-250 g) were sacrificed by intracardial per- 
fusion with an ice-cold saline solution while the animals were 
under chloroform anesthesia. The brain of each animal was 
rapidly dissected and frozen onto a microtome chuck with 
dry ice. Cryostat sections (10 microns in thickness) were 
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TABLE 1 
[:~H]-FLUNITRAZEPAM DISPLACEMENT IN SLIDE-MOUNTED 

TISSUE SECTIONS 

Compound I C:,., (nM) 

Clonazepam 1.72 
Triazolam 2.81 
Alprazolam 5.61 
Desmethyldiazepam 1 1.21 
Flurazepam 21.63 
Temazapam 22.9 l 
Nitrazepam 31.60 
Diazepam 

Forebrain 7.24 
Cerebellum 12.3 

Quazepam 
Forebrain 89.13 
Cerebellum 18.19 

Halazepam 
Forebrain 124.45 
Cerebellum 20.65 

CL218,872 
Forebrain 223.87 
Cerebellum 32.4 

Serial slide-mounted tissue sections of rat brain (coronal sections 
through the head of the caudate nucleus or through mid-cerebellar 
levels) were incubated in 1 nM [:~H]-flunitrazepam either alone or in 
the presence of various concentrations of the compounds listed 
above. The sections were rinsed and then wiped from the slides for 
radioactivity measurement by liquid scintillation counting. The IC:,,~ 
value indicates the concentrations of unlabeled compound necessary 
to displace 50% of the specific [:*H]-flunitrazepam binding. 

taken through both the rostral forebrain (including caudate, 
frontal cortex, nucleus accumbens, etc) and cerebellum. 
These sections were thaw-mounted onto cold, chrome- 
alum/gelatin coated microscope slides. The slide-mounted 
tissue sections were then incubated for 60 minutes at 0-4°C 
in 0.17 M Tris-HCl buffer (pH 7.4) containing 1 nM [:*H]-flu 
(84.3 Ci-mmol, New England Nuclear; Boston, MA) fol- 
lowed by a 2-minute rinse in fresh buffer. These sections 
represented total binding. Triplicate sets of tissue sections of 
either forebrain or cerebellum were incubated in buffered 
media containing the radioactively-labeled flunitrazepam 
plus various individual concentrations of the benzodiazepines 
clonazepam, diazepam, desmethyldiazepam, alprazolam, 
temazepam, flurazepam, quazepam, halazepam, nitrazepam, 
triazolam or the TPZ compound CL218,872 (concentrations 
ranged from 10 *IM to 10 :*M). After rinsing, the sections 
were wiped from the glass slides using microfiber glass filter 
discs, and the radioactivity remaining in the tissue sections 
were determined by conventional liquid scintillation count- 
ing techniques. 

For autoradiography, slide-mounted tissue sections were 
obtained as outlined above, from areas throughout the brain, 
and incubated in the presence of [:*H]-flu alone (total binding) 
or in the added presence of 200 nM CL218,872, 100 nM 
quazepam, 100 nM halazepam, 20 nM flurazepam, 30 nM 
nitrazepam or 2 nM triazolam (these concentrations approx- 
imate the IC~,, values, that is, the amount of drug able to 
displace 50%, of the specific binding of [:~H]-flu from the tis- 

sue section), or in the presence of 1 micromolar clonazepam 
as a control. These sections were dried on the slides using a 
stream of cool, dry, filtered air and then apposed to sheets of 
LKB Ultrofilm (LKB Instruments; Rockville, MD) in X-ray 
cassettes (for review see [7~21]). Autoradiograms generated 
on the tritium-sensitive film were developed after a 2-week 
exposure period and examined using a Leitz Orthoplan 
(Leitz, West Germany) microscope. Density measurements 
of the autoradiographic grains appearing on the film were 
made using a DADS Model 560 microdensitometer (an Oki 
computer interfaced with an MPV Compact microphotom- 
etry system attached to the Orthoplan microscope). These 
readings were converted to femtomoles/mg tissue (wet 
weight) by comparison to the grain densities generated by 
tritium brain paste standards developed according to Un- 
nerstall e ta / .  [20]. 

All drugs were generous gifts from the respective phar- 
maceutical agencies (clonazepam, diazepam, desmethyl- 
diazepam, nitrazepam and flurazepam were from Hoffmann 
LaRoche, Nutley, NJ; CL218,872 was from Lederle Labs., 
Pearl River, NY; alprazolam and triazolam were from Up- 
john, Kalamazoo, MI; temazepam was from Sandoz, Inc., E. 
Hanover, NJ; and quazepam and halazepam were from 
Schering Corp., Bloomfield, N J). 

RESULTS 

Competition curves generated by displacing [:~H]- 
flunitrazepam binding, in sections of the forebrain, with 
clonazepam, diazepam, flurazepam, alprazolam, 
temazepam, desmethyldiazepam, triazolam and nitrazepam 
followed the law of mass action giving IC:,. values of 1.72 
riM, 7.24 riM, 21.63 nM, 5.61 nM, 22.91 riM, 11.21 nM, 2.81 
nM and 31.60 nM, respectively (Table l). Unlike these com- 
pounds, however, CL218,872, quazepam and halazepam 
showed somewhat shallow displacement curves which indi- 
cated a deviation from simple Michaelis-Menten kinetics. 
These compounds showed IC:,, values of 223.87 nM 
(CL218,872), 89.13 nM (quazepam), and 124.45 nM 
(halazepam). Hill plots of the data obtained from sections of 
forebrain showed Hill coefficients significantly less than 1 
(p<0.05) for these latter three compounds while all of the 
other benzodiazepines showed Hill coefficients of 1 in these 
same tissues. All of the compounds had Hill coefficients 
which approached unity when tested using sections of cere- 
bellar tissues. 

Autoradiographic localization of [:~H]-flu binding in sec- 
tions through the mesencephalon showed the presence of 
high concentrations of benzodiazepine receptors in the 
superficial lamina of the superior colliculus, molecular layer 
of the dentate gyrus, retrosplenial cortex, periaqueductal 
gray matter, mammillary bodies and substantia nigra. Addi- 
tion of 200 nM concentrations of CL218,872 to the incuba- 
tion medium greatly attenuated the binding in the substantia 
nigra while producing little perturbation of the binding in the 
superior colliculus, dentate gyrus, retrosplenial cortex or 
mammillary bodies (Table 2; Fig. 1). The binding in the 
periaqueductal gray matter was partially reduced. Using an 
approximate IC:,,, value concentration of quazepam or 
halazepam to displace [:*H]-flu binding produced a quantifi- 
able pattern of labeling similar to that of CL218,872 (Table 
2). Selective displacement of [:~H]-flu binding by these three 
compounds was also seen in such regions as: lamina IV of 
the cerebral cortex (Fig. 2), the cingulate gyrus, the globus 
pallidus, several thalamic nuclei, the zona incerta and the 
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T A B L E  2 

REGIONAL COMPARISON OF CL218,872, QUAZEPAM AND HALAZEPAM DISPLACEABLE [3HI-FLUNITRAZEPAM BINDING 

Specific % % % 
Area [:~H]-Flu CL218,872 Displaced+ Quazepam Displacedt Halazepam Displaced+ 

Basal forebrain 61.2 _+ 2.1 25.6 +_ 0.8 58 26.0 _+ 1.4 58 25.3 _+ 1.7 59 
Dentate gyrus 63.7 + 2.4 53.0 _+ 1.2 17 56.5 _+ 1.5 11 65.2 _+ 1.1 - 2  

molecular layer 
Zona incerta 36.2 ± 1.2 15.7 + 0.9 57 15.0 ± 1.1 59 12.1 _+ 0.6 67 
Substantia nigra 53.0 ± 1.0 10.7 + 0.3 80 12.5 + 0.3 16 14.9 ± 1.1 72 

Pars reticulata 
Mammillary body 53.0 ÷ 1.5 54.0 + 2.4 2 51.8 + 2.7 2 55.5 ± 2.0 - 5  
Superior colliculus 70.6 + 1.4 51.2 ± 0.7 27 51.5 ÷ 0.8 27 64.7 + 1.3 8 

Superficial lamina 
Periaqueduclal 48.9 -+ 1.6 20.2 -+ 0.7 59 18.8 + 2.2 62 23.2 -+ 0.9 53 

gray matter 

*The values listed indicate the femtomoles of [:~H]-flu bound per mg tissue plus or minus the standard error of the mean. These 
measurements were obtained using a DADS Model 560 computerized microdensitometry system to quantitate the autoradiographic grain 
densities associated with each indicated region. The readings (% transmission) were converted to femtomoles by comparison with tritium 
standards. 

+Percent of specific [:'H]-flu binding displaced by an IC:,,, value concentration of the indicated compound. 

FIG. 1. A. The autoradiogram shown in this photomicrograph shows the total density of [:~H]-flu binding in a section of rat brainstem at the 
level of the substantia nigra (sn). B. The section used to generate this autoradiogram was adjacent to the one shown in A. It was labeled with 
[:~H]-flu in the presence of 200 nM CL218,872. Note the reduction in labeling of the substantia nigra and periaqueductal gray matter (PAG). 
Labeling in the superior colliculus tsc), as well as other structures in the field (molecular layer of the dentate gyrus and the mammillary body), 
do not change appreciably in the presence of the selective BZD-1 displacer. C. This section was labeled with [:~H]-flu in the presence of an IC:,,, 
concentration of halazepam. D. The section which was used to generate this autoradiogram was incubated in the presence of 100 nM 
quazepam. Note again the reduction in grain density appearing in the substantia nigra and periaqueductal gray matter in relation to that 
present in A. Bar=500 microns. 

cerebel lum (Fig. 3). None  of  the o the r  c o m p o u n d s  tes ted 
showed any preferential  d isplacement  in these areas (Table 3). 

DISCUSSION 

Analysis  o f  the compet i t ion  curves  showed  that  
CL218,872, q u a z e p a m  and ha lazepam were  less po ten t  dis- 
p lacers  o f  [:~H]-flu binding in the forebra in  than were  the 
o ther  benzod iazep ines  tes ted .  Hill plots  o f  this data  demon-  
s t rated that  only CL218,872, quazepam and ha lazepam had 
Hill coeff ic ients  significantly less than 1 in forebrain  sec- 

t ions,  whereas  all o f  the drugs showed  Hill coeff ic ients  
which  approx ima ted  unity in sec t ions  of  cerebel lum.  These  
obse rva t ions  are in acco rdance  with prev ious  b iochemical  
s tudies  pe r fo rmed  in t issue homogena te  p repara t ions  and 
indicate that  q u azep am and ha lazepam [4,16], like 
CL218,872 [6, 8, 11], preferent ial ly  bind to the BZD-1 sub- 
type of  benzod iazep ine  recep tor .  

Local izat ion of  the BZD recep to r s  labeled with [:~H]-flu, 
using autoradiographic  t echn iques ,  a l lowed the demons t ra -  
t ion of  high densi t ies  o f  these  sites in many brain regions.  
The dis tr ibut ion of  BZD sites found in the present  s tudy was 
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FIG. 2. A. Computer reconstructed scan of the grain densities appearing over a section of rat forebrain labeled with [:‘H]-flunitrazepam. 
Heavy labeling is indicated by the dark color seen in lamina IV of the cerebral cortex (IV) extending medially into the cingulate cortex. A 
lower grain density (indicating a lower BZD receptor density) is indicated by the higher shade of gray apparent in the caudate-putamen (cp). B. 
A tissue section adjacent to the one shown in A was labeled and scanned in the same fashion. This section. however, was incubated in the 
presence of 200 nM CL218,872. Note the receptor labeling is reduced in lamina IV (arrow), but remains essentially unchanged in the 
caudate-putamen (cp). C. Another serial section was incubated in the presence of a 100 nM concentration of quazepam. The scan of this 
section appears similar to that shown in B indicating preferential displacement by quazepam of the BZD- I sites present in the cortex. 

3. A. A section through the rat cerebellum was labeled with iJH]-flu and used to generate the autoradiogram shown in this photomicro- 
graph. The BZD receptor density is highest in the molecular layer (m). B. A section adjacent to the one shown in A was incubated in the 
presence of CL218,872 and used to produce the autoradiographic grain distribution depicted on photomicrograph of the tritium-sensitive film. 
Note the overall reduction [:jH]-flu binding which takes place since the cerebellum is a BZD-I tissue exclusively. C. This autoradiogram shows 
the BZD receptor binding remaining in a section incubated in the presence of 100 nM halazepam. The distribution and density of grains is 
similar to that shown in B for CL218,872 indicating halazepam is selectively displacing these sites in the same manner. D. In each case, 
adjacent sections labeled in the presence of excess clonazepam to indicate regions of nonspecific binding, show uniformly distributed low 
grain densities similar to those levels seen associated with the white matter pathways in these figures. An example is shown in this 
photomicrograph. Bar=500 microns. 
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T A B L E  3 

COMPARISON OF CL218,872 AND QUAZEPAM DISPLACEABLE [:~HI-FLUNITRAZEPAM BINDING WITH THAT OF OTHER 
SEDATIVE-HYNOTICS* 

Specific 
Area [:~H]-Flu CL218,872 % Quazepam % Flurazepam % Nitrazepam % Triazolam % 

Cortex 
Laminae 1-111 35.1 _+ 1,4 15.2 _+ 1.3 57 12.3 _+ 0.8 65 19.4 _+ 0.6 45 15.4 + 1.0 56 18.6 _+ 1.1 47 
+Lamina IV 116.8 _+ 2,9 25.5 + 1.6 78 24.8 + 1.1 79 54.2 ± 1.4 54 65.1 +_ 1.6 44 57.6 _+ 2.1 51 
Lamina V 32.6 + 2,7 14.9 + 1.7 54 11.7 _+ 0.5 64 13.2 +_ 0.5 60 15.9 _+ 0.3 51 17.2 _+ 1.8 47 
tLamina VI 41.5 + 2.5 13.2 +_ 2.7 68 13.2 +_ 0.8 68 21.7 ± 0.6 48 19.1 +_ 0.5 54 18.3 _+ 4.6 56 

Caudate-putamen 17.4 ± 1.1 15.8 _+ 0.9 9 18.0 + 1.0 - 3  16.7 + 1.1 4 15.8 ± 0.4 9 15.0 +_ 0.5 14 
Cerebellum 

tmolecular layer 24.3 + 3.9 2.6 ± 0,2 89 1.8 +_ 0.1 93 7.5 ± 0.5 69 11.2 + 1.3 53 12.7 +_ 1.1 47 
tgranule cell layer 7.6 ± 1.1 1.3 _+ 0,2 83 1.0 +_ 0. I 87 3.6 _+ 0.3 53 4.7 + 0.2 38 4.3 + 0.7 43 
white matter 0.8 _+ 0.4 0.7 ± 0,2 0.3 + 0.3 0.7 ± 0.2 1.0 + 0.4 1.1 + 0.5 

Nucleus reticularis 
gigantocellularis 11.5 +_ 0.9 4.1 _+ 0.8 64 3.0 +_ 0.8 74 5.6 +_ 0.2 51 8.8 _+ 0.5 23 6.4 _+ 1.0 44 
parvocellularis 9.6 +_ 1.5 3.1 +_ 0.2 68 2.5 +_ 0.1 74 4.1 ~ 0.4 57 5.5 +_ 0.3 43 5.5 +_ 0.8 43 

*These data were obtained and represented in a fashion similar to that described for Table 2. 
+Indicates regions where the BZD-1 receptor subtypes predominates. 

in a c c o r d a n c e  wi th  tha t  or iginal ly  r epo r t ed  by  Young  and  
K u h a r  [25,27] us ing s imilar  condi t ions .  L ikewise ,  s i tes in 
which  the  b inding  of  [:~H]-flu was  se lec t ively  d isp laced  by 
CL218,872 (and,  thus ,  regions  where  the  BZD-I  r ecep to r  
sub type  p r e d o m i n a t e s )  o v e r l a p p e d  wi th  those  or iginal ly  de- 
sc r ibed  by Y o u n g  et  al.  [28], again us ing s imilar  cond i t ions  
(for r ev iew see [22]). The  quan t i t a t ed  va lues  of  BZD-I  and  
BZD-2 b inding  are c lose  to those  or iginal ly  r epo r t ed  by  Un-  
nets+all et  al. [20] in m a n y  bra in  regions .  The  nove l  f inding in 
the  p re sen t  s tudy  is the d e m o n s t r a t i o n  tha t  two 
t r i f luo roe thy l -con ta in ing  b e n z o d i a z e p i n e s  show the  same  
se lec t iv i ty  for  BZD-I  r ecep to r s  as CL218,872 in slide- 
m o u n t e d  t i ssue  sec t ions ,  and  this  se lec t iv i ty  is mani fes t  in 
mic roscop ic  regions  of  the  b ra in  where  the  BZD-1 site pre- 
domina te s .  Thus ,  q u a z e p a m  and  h a l a z e p a m  c o m p e t e d  for  
si tes occup ied  by  [:~H]-flu in l amina  IV of  the ce rebra l  cor tex ,  
the  z o n a  incer ta ,  s u b s t a n t i a  n igra  and  the  ce rebe l lum.  O t h e r  
bra in  regions  s h o w n  in this  s tudy  to have  BZD-1 si tes include 
the  c ingula te  gyrus ,  re t rosp len ia l  co r t ex ,  caudal  pon t ine  re- 
t icular  fo rma t ion  and  the a p p a r a n t  mix ture  of  BZD-I  and  
BZD-2 r ecep to r s  which  exis t s  in the  pe r i aqueduc ta l  gray 
mat te r .  The  same c o n c e n t r a t i o n  of  q u a z e p a m  and  h a l a z e p a m  
did not  in te r fere  wi th  m u c h  of  the  b inding  in regions  includ- 
ing the  c a u d a t e - p u t a m e n ,  molecu la r  l ayer  of  the  den ta t e  
gyrus ,  super io r  col l iculus,  or the  mammi l l a ry  body :  all re- 
g ions  where  the  BZD-2  r ecep to r s  p r e d o m i n a t e .  

The  func t iona l  s igni f icance  of  s t imula t ion  of  the  BZD-1 
r e c e p t o r  vs.  the  BZD-2  r ecep to r  s ub t ype  is u n k n o w n .  Some  
behav io ra l  mean ing  has  been  pu rpo r t ed  to resul t  f rom 
se lec t ive  ac t iva t ion  of  the  BZ-I  r ecep to r  sub type  [6, 8, 9], 
bu t  the  resu l t s  r emain  con t rove r s i a l  [13]. The  ana tomica l  lo- 
ca t ion  of  the  BZD-1 si tes  in regions  of  the b ra in  i nvo lved  in 
the  con t ro l  of  m o v e m e n t  ( the g lobus  pal l idus ,  s u b s t a n t i a  
n igra  and  the  ce rebe l lum)  could  indica te  a reas  r e spons ib l e  
for  the  affects  of  BZD-1 si tes  on  inf luenc ing  m o t o r  cont ro l .  
Loca l i za t ion  of  BZD-I  r ecep to r s  in l amina  IV of  the  ce rebra l  
co r t ex  (where  the  specif ic  tha lamic  a f fe ren t s  t e rmina te ) ,  the  
t h a l a m u s ,  and  the  z o n a  ince r t a  (a ros t ra l  e x t e n s i o n  of  the  

re t icu lar  sys tem)  could  also be invo lved  in the  con t ro l  of  
m o v e m e n t  by playing a role in s enso ry  a taxia .  In te res t ing ly ,  
bo th  an imal  and  clinical  s tudies  of  the  s eda t ive -hypno t i c  
q u a z e p a m  and  the  anxio ly t ic  h a l a z e p a m  have  ind ica ted  these  
b e n z o d i a z e p i n e s  are free of  some  of  the  a t ax ic -p roduc ing  
side effects  and  d e p e n d e n c e  liabili ty of  o the r  ben-  
zod iazep ines  [1 ,5 ,  24]. Thus ,  it would  a p p e a r  tha t  q u a z e p a m  
and  h a l a z e p a m  in te rac t ion  wi th  the  B Z D - I  r ecep to r  to ' qn -  
h i b i t "  or  ~ s u p p r e s s "  m e c h a n i s m s  invo lved  in p roduc ing  
a tax ia  which  or ig inate  f rom these  regions .  Al t e rna t ive ly ,  one  
could  h y p o t h e s i z e  tha t  e i the r  q u a z e p a m  or  h a l a z e p a m  is only  
a part ial  agonis t  and  its an tagon is t i c  ac t iv i ty  is mani fes t  at 
the  BZD-I  site. R e c e n t  r epor t s  also indica te  tha t  these  two 
t r i f luore thyl  subs t i t u t ed  b e n z o d i a z e p i n e s  differ  in the i r  abil- 
ity to compe t e  for  the  " p e r i p h e r a l - t y p e "  b e n z o d i a z e p i n e  re- 
cep to r  labeled  with RO5-4864 [3]. Fo r tuna t e ly ,  we now have  
these  two b e n z o d i a z e p i n e  c o m p o u n d s  to use  as tools  to 
s tudy  the  s ignif icance of  these  b e n z o d i a z e p i n e  r ecep to r  sub- 
types .  

N e u r o c h e m i c a l  or  neurophys io log ica l  mon i to r ing  of  the 
effects  of  b e n z o d i a z e p i n e  r ecep to r  b ind ing  in regions  whe re  
BZD-1 r ecep to r s ,  BZD-2  or  the  " ' p h e r i p h e r a l - t y p e "  recep-  
tors  p r edomina t e ,  will u n d o u b t e d l y  aid us in our  a t t emp t s  to 
u n d e r s t a n d  the  ac t ion  of  B Z D  drugs  at these  sites.  Nove l  
cl inical  s tudies  on  these  c o m p o u n d s  will a l low de t e rmina t i on  
of  w h e t h e r  the  BZD-1 r ecep to r  se lec t iv i ty  resul t s  in a clini- 
cally super io r  b e n z o d i a z e p i n e .  
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