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DE VRY, J AND J L SLANGEN Dtfferenttal tnteracttons between chlordtazepoxtde, pentobarbttal and benzodtazepme 
antagomsts Ro 15-1788 and CGS 8216 ~n a drug dtst rtmmatton prot edure PHARMACOL BIOCHEM BEHAV 24(4) 
999-1005, 1986 --Rats were trmned to discriminate etther chlord~azepox~de (CDP, 4 mg/kg, IP, N=8) or pentobarb~tal (PB. 
10 mg/kg, IP. N=8) from sahne m a two-lever food-reinforced procedure CDP and PB dose-dependently subsmuted for 
each other (;~90% drug lever responses), indicating that their d~scnm~nat~ve sttmulus properties were closely s~mdar 
However, d~scnmmat~ve stimulus control reduced by CDP and PB d~fferenttally was affected by the proposed ben- 
zodtazep~ne (BDZ) antagomsts Ro 15-1788 (0 08-20 mg/kg, IP) and CGS 8216 (2 5-20 mg/kg, IP) tn each experamental 
group, suggesting that the d~scnmmat~ve stimulus properties of CDP and PB are medtated by d~fferent mechamsms of 
actton When administered alone, Ro 15-1788 (5 and 20 mg/kg), but not CGS 8216, reduced CDP hke d~scnmmat~ve effects, 
suggesting that Ro 15-1788 may have partial (BDZ hke) agomst properties, not shown by CGS 8216 Addmonal evidence for 
a behavioral d~fference between Ro 15-1788 and CGS 8216 ~s suggested by d~fferenttal effects of both compounds on 
response rate The results may reflect dtfferentmi mteract~ons of the compounds w~th the BDZ receptor-GABA receptor- 
CI- ~onophore complex 

Drug d~scnmmat~on Chlordmzepox~de Pentobarbttal Benzod~azepme antagomst Ro 15-1788 
CGS 8216 Rat 

THE prototyp~cal benzodmzepine (BDZ) compound chlor- 
diazepox~de (CDP) and the barbiturate pentobarb~tal (PB) 
are able to act as d~scnmmative stimuh m the rat [I]. In a 
food-reinforced two-lever drug d~scnmmat~on procedure, 
CDP and PB substitute for each other, regardless of which 
type of drug ~s used as training drug and regardless of the 
training dose level ([2,15], De Vry and Slangen, unpublished 
results). It therefore ~s suggested that the d~scnm~nat~ve 
stimulus (DS) properties of CDP and PB are closely s~mdar 
under these experimental conditions. 

In the present study ~t ~s investigated whether the DS 
properties of both drugs can be dtfferentiated by the use of 
BDZ receptor antagomsts. Ro 15-1788, an im~dazod~azepme, 
and CGS 8216, a pyrazoloquinohne, are proposed BDZ re- 
ceptor antagomsts, as they mh~b~t the binding of BDZs to 
BDZ receptors; they antagomze characteristic effects of 
BDZ compounds and they apparently lack these BDZ effects 
m the effective antagonist dose range [3, I0, 13]. Because the 
behavioral effects of CDP (and other BDZ compounds) are 
thought to result from an interaction with BDZ receptors 
[18], it ~s to be expected that rats, trained to dtscnminate 
CDP from sahne, will show sahne appropriate behavior 

when suffictently h~gh doses of a BDZ antagomst drug are 
co-admimstered w~th the traimng drug. S~mdarly, ~t may be 
expected that training drug appropriate behawor reduced by 
a substituting dose of CDP m PB trained rats, wdl dose- 
dependently sh~ft into saline appropriate behawor when in- 
creasingly h~gher doses of a BDZ antagomst are co- 
admimstered with CDP. Barbiturates apparently have no af- 
finity for the BDZ receptor [18] It ~s therefore to be ex- 
pected that training drug appropriate behavior reduced by 
PB, m PB trained ammals as well as m CDP trained ammals, 
wdl not be affected by co-admimstration of a BDZ antagomst 
with PB 

Selective effects of Ro 15-1788 and CGS 8216 on dis- 
crimmat~ve responding reduced by PB and the BDZ com- 
pound d~azepam have been obtained m a shock avoidance 
drug d~scrimmat~on procedure [4, 1 l, 20]. In rats trained to 
d~scnminate PB from sahne in a milk-reinforced operant 
task, ~t has been shown that dtscrimmative effects of CDP 
and diazepam, but not of PB and barbttal, were affected by 
co-admimstration of Ro 15-1788 [24]. In a food-reinforced 
drug d~scnmmat~on procedure, Ro 15-1788 also was found to 
selecttvely reverse antagomsm of the pentylenetetrazol 
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stimulus by diazepam and des-methyiclobazam, but not by 
PB [8] 

In the present study, two groups of rats were trained to 
discriminate e~ther CDP or PB from sahne in a two-lever 
food-re~nforced operant procedure, and it was tested 
whether Ro 15-1788 and CGS 8216 could selectively reverse 
the discnmmat~ve effects of CDP and PB in both groups The 
BDZ antagonists also were tested for possible CDP or PB 
like discriminative effects, as it has been reported that Ro 
15-1788 may generalize to the BDZs chlorazepate [4] and 
CDP [61 

METHOD 

Amrnals 

Sixteen male Wlstar rats (CPB-TNO, Zelst, The Nether- 
lands), weighing 230-270 g at the beginning of the experi- 
ment, were individually housed under a non-reversed 12 hr 
hght-dark cycle and a room temperature of 20-22°C Tap 
water was freely available. Laboratory food (13 g) was avail- 
able dunng a 2 hr period, beginning 1 hr after each daily 
session Food was freely available from Friday afternoon 
until Sunday mormng 

Apparatus 

Four ventdated rat chambers equipped with two retract- 
able levers were used. A pellet dispenser delivered 45 mg 
pellets (Noyes) in a tray placed between the levers Dunng 
sessions, both levers were in the chambers and the central 
househght was illuminated; white noise (70 dB) was con- 
t~nuously present 

DIscrlml~lallO~l Tralrtttlg 

After habituation to the laboratory condmons,  all rats 
were trained to lever-press according to a fixed ratio 10 
schedule of reinforcement (FR 10, reinforcement after every 
tenth press on the appropriate lever), thereafter daily dis- 
cnmination trmmng was started. Two experimental groups 
were used in this study, group CDP (N=8) had to d~scnmi- 
nate 4 mg/kg CDP (IP, t - 1 5  mln) from saline, group PB 
(N=8) had to discriminate 10 mg/kg PB (IP, t -  15 min) from 
saline. Depending on the injection condition (drug or sahne), 
reinforcement could be obtained by pressing either the "drug 
appropriate" lever (D lever) or the "saline appropriate" 
lever For half of the rats the D lever was the left lever, for 
the other half it was the right lever Responding on the map- 
propnate lever had no programmed consequences The rein- 
forced lever was alternated in each chamber during daily 
consecutive sessions. Daily 15 min-sesslons were run from 
Monday to Friday Drug (D) or saline (S) sessions were given 
according to 2-weekly alternating sequences (I) S- 
D-D-S-S-D-S-S-D-D and (2) D-S-S-D-D-S-D-D-S-S Both 
experimental groups were divided into two subgroups. One 
subgroup started discrimination training with sequence (i), 
the other with sequence (2) Dunng the initial four weeks of 
discrimination training, the FR schedule was gradually 
changed into a tandem variable interval 40 sec-fixed ratio 10 
schedule (VI 40"-FR 10, after a mean of 40 sec ten responses 
were required to obtain the reinforcer) When this final 
schedule was in effect, control sessions were run on Tues- 
days and Thursdays, one under D and one under S. During 
control sessions an extraction period was introduced at the 
beginning of the 15 rain-session The extinction period ended 
2 mm after lever selection (I e ,  accumulation of 10 responses 

on one of the two levers) had occurred It yielded two meas- 
ures (1) "percentage rejection-appropriate lever re- 
sponses,'" calculated as the number of responses on the 
injection-appropriate lever, divided by the total number of 
responses on both levers (×100). (2) " 'number of re- 
sponses," calculated as the number of responses on both 
levers 

Generahzatton Test Pro~ edure 

Generalization tests started when both groups showed 
h~ghly accurate and stable discrimination performance (un- 
der both trmnlng conditions, mean % inject~on appropriate 
responses ~>90) Test sessions occurred on Wednesdays and 
Fridays, while training (~ncluding control sessions) contin- 
ued on the remaining days On test days, rats were injected 
IP w~th a particular dose of a test drug For each dose, half of 
the tests followed a D session on the preceding day, the other 
half followed a S session After 15 mln the animal was placed 
in its chamber and was allowed to respond dunng a time 
interval covering lever selection +2 mln Test session ended 
after this interval or, m the case of insufficient responding, 
after 15 mln No reinforcement could be obtmned Testing 
yielded two measures ('1) "'percentage drug lever re- 
sponses,'" calculated as the number of resoonses on the D 
lever divided by the total number of responses on both levers 
(× 100), (2) "number  of responses," calculated as the total 
number of responses on both levers Ten responses were 
required in order to take account of the first measure Both 
group CDP and group PB were tested with different doses of 
CDP, PB, Ro 15-1788 and CGS 8216, and the BDZ antagonist 
vehicle 

Antagomsm Test Procedure 

Antagomsm tests were essentially similar to the gener- 
ahzatlon tests Each rat was rejected IP with the BDZ 
antagonist and 15 rain later with a substitution dose of either 
CDP or PB Substitution doses of CDP and PB were chosen 
on the basis of their ability to substitute for the training drug 
condition in each experimental group (~>90% drug lever re- 
sponses) Both experimental groups were tested w~th differ- 
ent doses of Ro 15-1788 + the substitution doses of CDP and 
PB, with the BDZ antagonist vehicle + the substitution 
doses of CDP and PB, and finally with different doses of 
CGS 8216 + the substitution doses of CDP and PB 

Data Analyses 

For each training condition (D and S), individual base-hne 
values of discriminative responding were obtained by av- 
eraging the "percentage injection-appropriate responses" 
values obtmned during the test phase of the experiment 
Base-hne values, as well as generalization and antagonism 
test results were, after arc-sine transformations, analyzed by 
means of ANOVA [23]. Differential effects of test dose were 
analyzed by the Newman-Keuls method [23] Effects of test 
drug on "'number of responses" were analyzed by means of 
Friedman two-way ANOVA and Wdcoxon test [ l i ]  

Drugs 

CDP Hydrochloride (Hoffmann-La Roche, Basle, SwR- 
zerland) and Sodium PB (OPG, Utrecht, The Netherlands) 
were dissolved in 0 9% NaCI solution (saline) Ro 15-1788 
(Hoffmann-La Roche, Basle. Switzerland) and CGS 8216 
(Ciba-Gelgy, Basle, Switzerland) were suspended in distilled 
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TABLE ! 

GENERALIZATION TEST RESULTS OBTAINED WITH CDP AND PB IN TWO GROUI~ OF RATS, 
TRAINED TO DISCRIMINATE EITHER 4 aw,/k~ CDP (LEF'I" PANEL), OR 10 ~ PB fRIGHT PANEL) 

FROM SALINE 

Group CDP (N=8) Group PB (N=8) 

Dose Mean % drug lever Dose Mean % drug lever 
Drug (mg/kg) C responses (S E.M.) Drug (mg/kg) C responses (S E M.) 

CDP 063 8 15.5(105) PB I 25 8 38 (3 3) 
125 8 44.0(134) 25 8 189(118) 
2 5 8 75 5 (12 0) 5 8 59.5 (16.5) 
40 8 942 (17) 10 8 976 (08) 
50 8 948 (21) 

PB 2 5 8 36 9 (10.3) CDP I 25 8 2.9 (2 2) 
5 8 61.4 (12.5) 2 5 8 57 6 (12.0) 

10 8 904 (3 5) 5 8 699(142) 
10 8 94.9 (2.1) 

Column C shows the number of ammals on which calculaUon of the generalizatton index was based 
(rats performing at least l0 responses dunng generahzat~on tests). 

water to which Tween 80 (2 drops/10 ml) was added (vehi- 
cle). All drugs were admmtstered IP mn an rejection volume of 
2 mi/kg. Doses of CDP and PB refer to the salts. 

RESULTS 

Drug Sttmulus Control 

All rats showed excellent drug-reduced stimulus control 
when generahzation tests started (after 100 training ses- 
sions) Mean base-line values (95% confidence hmtts) of d~s- 
cnm~nattve responding under drug and saline respecnvely 
were" 97.3 (95.2-99.4)% and 98.0 (96.1-99.9)% for group PB; 
and 94 2 (88.1-100)% and 94.2 (89.7-98.7)% for group CDP 
There was no stattsttcal ewdence for a d~fference (or m- 
teractton) tn d~scnminattve responding between either the 
experimental groups, or the alternative tramtng condlt~ons. 
In both groups, one rat d~ed dunng the test phase of the 
experiment. Results of these rats were, as far as possible, 
included m the different analyses 

Generahzatton Tests CDP and PB 

Test results obtained w~th CDP and PB are shown in 
Table I for each experimental group separately. Administra- 
tion of the compounds resulted m dose-dependent gener- 
ahzat~on wtth the CDP and PB training drug conditions Be- 
cause complete generahzation was apparent tn both groups, 
substltunon doses of CDP and PB (doses which resulted in 
>~90% drug lever responses) could be obtained 4 mg/kg CDP 
and 10 mg/kg PB for group CDP, and 10 mg/kg CDP and 10 
mg/kg PB for group PB. 

Generahza,on Tests" Ro 15-1788 and CGS 8216 

Test results obtained wtth Ro 15-1788 are shown ~n Fig ! 
(upper panel, group CDP) and Fig. 2 (upper panel, group 
PB). Administration of 0.31-20 mg/kg Ro 15-1788 resulted m 
dose-dependent generalization in CDP trained animals, 
F(4,24)=5.97, p < 0  005, but not m PB tramed ammals. Dis- 
criminat~ve responding aRer administration of 5 and 20 
mg/kg Ro 15-1788 to the CDP trained animals, significantly 
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FIG I Generahzauon and antagomsm test results obtmned w~th Ro 
15-1788 m rats, trained to dtscnmmate CDP (4 mg/kg, IP) from 
sahne Rats were tested with Ro 15-1788 (upper panel), Ro 15-1788 
+ CDP (4 mg/kg) (mtddle panel) and Ro 15-1788 + PB (10 mg/kg) 
(lower panel) Upper panel shows CDP hke d~scnmmat~ve effects of 
Ro 15-1788 Points at "'V'" md~cate the effects of the vehicle As- 
terisks indicate stattsncally s~gmficant dtfferences wRh the vehicle 
condmon (*p<0 05, **t~<0.01) 
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FIG 2 Generahzatlon and antagonism test results obtained w~th Ro 
15-1788 in rats. trained to discriminate PB (10 mg/kg. IP) from sahne 
Rats were tested w~th Ro 15-1788 (upper panel). Ro 15-1788 + CDP 
(10 mg/kg. IP) (middle panel) and Ro 15-1788 + PB II0 mg/kg. IP) 
(lower panel) Points at "V'" indicate the effects of the vehicle 
Asterisks ~nd~cate staust~cally s~gntficant d~fferences w~th the vehi- 
cle condition (.l.p<0 05.*'l'p<0 01) 

differed from the vehicle test condition (q~=4 47. dr=24. 
p<0.05 and q.~=6 40 df=24, p < 0  01. respectively) 

Generahzatlon test results obtained with CGS 8216 are 
shown ~n Table 2 (upper part) Some rats failed to totahze 10 
responses dunng test sessions ANOVA including only the 
animals which responded under each test condition (column 
C). showed that CGS 8216 did not induce drug-appropriate 
responding in both experimental groups Higher doses of 
CGS 8216 were not tested because of the response rate de- 
creasing effects 

Antagomstn Tests Ro 15-1788 

Antagomsm of a CDP substitution dose by Ro 15-1788 is 
shown ~n the middle panels of Fig I (group CDP) and Fig. 2 
(group PB) Co-administration of 0 31-20 mg/kg Ro 15-1788 
affected d|scnmmattve responding m the CDP trained 
animals, F(4,20)=2,80, p=0.054, as well as in the PB tramed 
animals, F(4,24)=992,  p<0.001 Differential analysts 
showed a significant effect on CDP ~nduced dtscnmlnat |ve 
responding by 5 mg/kg Ro 15-1788 (q~=4 34, df=20, p < 0  05) 

~n group CDP. and by I 25 mg/kg (q.~=4 08, dr=24, p<0  05). 
5 mg/kg (q~=7 99, dr=24, p< 0  (11) and 2(I mg/kg Iq.~=5 85. 
dr=24, p< 0  01) Ro 15-1788 in group PB 

Failure of antagomsm of a PB substitution dose by Ro 
15-1788 is shown m the lower panels of Fig 1 (group CDPI 
and Fig 2 (group PB) In both groups, there was no statisti- 
cal evidence for an effect of Ro 15-1788 on PB mduced dis- 
criminative responding These results show that, regardless 
of the experimental group, a dose range of Ro 15-1788 which 
successfully affected d~scrlmlnatlve responding induced by 
CDP. had no effect on PB induced responding 

Antagonism 72'st.~ CGS 8216 

Antagonism of a CDP substitution dose by CGS 8216 ~s 
shown for each group in Table 2 (m~ddle part) It was found 
that co-admtmstratlon of CGS 8216 ",fffected d~scnmlnat~ve 
responding tn the CDP trained rats. F(2.10)=6 56. p < 0  025. 
as well as in the PB trained rats. F(3.9)=6 55. p<0  025 
Significant effects on CDP induced discriminative respond- 
~ng were obtained with 10 mg/kg CGS 8216 (q~=5 08. df= I0. 
p < 0  05) m group CDP. and with 10 mg/kg (q~=4 13. dJ=9. 
p < 0  05) and 2(I mg/kg (q.,=6 12. dr=9. p < 0  01) CGS 8216 in 
group PB In both groups, there was no statistical evidence 
for an effect of CGS 8216 on PB reduced discriminative re- 
sponding (Table 2. lower part) Higher doses of CGS 8216 
were not tested because of response rate decreasing effects 
These results show that. just like Ro 15-1788. regardless of 
the experimental group, a dose range of CGS 8216 which 
successfully affected discriminative responding induced by 
CDP. had no effect on PB induced responding 

Respon.~e Rate 

Median base-hne number of responses (95% confidence 
hmlts) obtained under the drug and salme trammg conditions 
respectively were 138 (110-231) and 93 (64-200) for group 
PB, and 239 (199-289) and 166 (108--199) for group CDP 
Except for a response rate increasing effect observed after 
admlmstratlon of the training drug condition In group CDP (4 
mg/kg CDP, T=0,  N=8,  p < 0  01), generalization tests with 
CDP and PB had no effect on response rate m either group 
(data not shown) Median number of responses obtained 
with Ro 15-1788 (administered alone or in combination with 
CDP or PB) ranged from 39 (15-169) (5 mg/kg Ro 15-1788 + 
10 mg/kg CDP, group PB) to 176 (94-298) (I 25 mg/kg Ro 
15-1788 + 10 mg/kg PB, group PB) In general, no statistical 
evidence was obtained for response rate modulatmg effects 
of Ro 15-1788 However. when admmtstered m combmatlon 
with 4 mg/kg CDP (group CDP), Ro 15-1788 significantly 
affected response rate (X2r = 13 94, df=4, p <0 01), suggesting 
that the response rate mcreasmg effects of CDP (Vehicle + 4 
mg/kg CDP294 (288-395)) were counteracted by co- 
admmlstrauon of Ro 15-1788 Median response rate data oh- 
tamed w~th CGS 8216 ranged from 2 (0-185) (10 mg/kg CGS 
8216, group CDP) to 138 (75-420) (2 5 mg/kg CGS 8216 + 10 
mg/kg PB, group PB) In both groups, a dose-dependent de- 
crease in response rate generally was observed w~th CGS 
8216, admlmstered e~ther alone, or m combination with CDP 
or PB (×2~ ranging from 6 33 (dr=2, p < 0  05, 2 5-10 mg/kg 
CGS 8216 +10 mg/kg PB. group CDP) to 1626 (dr=3, 
p < 0  01. 2 5-20 mg/kg CGS 8216 + 10 mg/kg CDP group 
PB)) Taken together, these results mdtcate that slmdar dose 
ranges of both antagomsts differentially affected response 
rate 
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TABLE 2 

GENERALIZATION AND ANTAGONISM TEST RESULTS OBTAINED WITH BENZODIAZEPINE ANTAGONIST CGS 8216 IN "I',~'O GROUPS OF 
RATS, TRAINED TO DISCRIMINATE EITHER 4 mg/kg CDP (LEFr PANEL), OR l0 mg/kg l~ (RIGHT PANEL) FROM SALINE 

Group CDP (N=7) Group PB (N=7) 

Treatment 1 Treatment 2 Mean % drug Treatment 1 Treatment 2 Mean % drug 
(t-30 mm) Drug (t-15 mm) Drug lever responses (t-30 mm) Drug (t-15 ram) Drug lever responses 
(Dose tn mg/kg) (Dose m mg/kg) C (S E M ) (Dose m mg/kg) (Dose m mg/kg) C (S E M ) 

m 

m 

vehicle 
CGS 8216 (2 5) 
CGS 8216 (10) 

vehicle 
CGS 8216 (2 5) 
CGS 8216 (10) 

vehicle 7 1 6 (0 9) - -  vehicle 7 5 7 (5 2) 
CGS 8216 (2 5) 7 15 3(11 2) - -  CGS 8216 (2 5) 7 2.4 (2.0) 
CGS 8216 (10) 2 0 0 (0 0) - -  CGS 8216 (10) 6 I 3 (0.9) 

- -  CGS 8216 (20) 6 0 0 (0 0) 

CDP (4) 7 93 7 (4 3) vehtcle CDP (10) 7 93 3 (2.3) 
CDP (4) 7 81 5 (10 7) CGS 8216 (2 5) CDP (10) 6 72 8 (10 7) 
CDP (4) 6 43 5 (14 8)* CGS 8216 (10) CDP (10) 4 24 0 07 2)* 

CGS 8216 (20) CDP (10) 4 I I 6 (10 6)~" 

PB (10) 7 82 7 (6 6) vehicle PB (10) 7 96 6 (l 9) 
PB(10) 7 744 (7 6) CGS8216(25) PB(10) 7 843 033 )  
PB (10) 5 73 8 (10 4) CGS 8216 (10) PB (10) 6 77 2 (15 6) 

CGS 8216 (20) PB (10) 7 84 4 (14 1) 

Column C represents the number of ammals on which calculation of the index was based *S~gnlficantly d~fferent from vehicle + CDP, 
p<0 05 tS~gmficantly d~fferent from vehicle + CDP, p<0 01 

DISCUSSION 

Research on the DS properties of BDZs and barbtturates 
has shown that these compounds may subsutute for each 
other m rats trained to d~scr~mmate e~ther compound from 
vehicle (e g ,  [2,15]) In parhcular, ~t has been shown that 
mutual substitution between CDP and PB, as obtained m a 
two-lever food-reinforced d~scnmmat~on procedure, was m- 
dependent of the training dose level (De Vry and Slangen, 
unpubhshed results). In accordance w~th these findings, ~t 
was found m the m~t~al part of the present study that CDP 
and PB dose-dependently subshtute for each other. Th~s re- 
sult strongly suggests that the DS of CDP and PB share 
quahtat~vely closely s~mdar properties when assessed under 
the present experimental conditions. However,  ~t does not 
necessardy ~mphcate that the DS properties of CDP and PB 
are mediated by s~mdar mechamsms of action In the subse- 
quent part of the study we therefore explored the possibility 
of using BDZ receptor antagomsts as a method for d~ffer- 
ent~atmg between the d~scnmmat~ve effects of CDP and PB 

Thus far, selective effects of Ro 15-1788, a proposed BDZ 
receptor antagomst [12], on d~scnmmat~ve responding re- 
duced by PB and the BDZ compound d~azepam have been 
reported m a shock avoidance procedure [l I] S~mdarly, ~t 
has been shown that d~scnmmauve effects of CDP and 
d~azepam, but not of the barbiturates PB and barbital, were 
affected by co-administration of Ro 15-1788 m rats, trained 
to d~scnm~nate PB from sahne m a mdk-remforced operant 
task [24l. Ro 15-1788 also was found to selectively reverse 
antagomsm of the pentylenetetrazol stimulus by the BDZs 
d~azepam and des-methylclobazam, but not by PB [8]. An- 
other proposed BDZ receptor antagonist, CGS 8216 [3] was 
found to block the d~scnmmat~ve effects of  d~azepam, but 
not those of PB, ~n rats d~scnmmatmg the effects of  PB or 
d~azepam m a shock avoidance procedure [14,20] 

In the present study, a d~fferenual effect of both Ro 15- 
1788 and CGS 8216 on d~scnmmat~ve effects of CDP and PB 

was found m CDP trained rats, as well as m PB trained rats. 
The present results therefore extend prewously obtained 
findings to a s~tuauon where selecUv~ty of  both antagomsts 
could be assessed ~n subjects s~mdarly trained to d~scnm~- 
nate the effects of e~ther a BDZ or a barbiturate ~n a food- 
re~nforced two-lever procedure. 

The d~fferent~al effects of  both BDZ antagomsts on d~s- 
cnminauve responding ~nduced by BDZs and barbiturates 
found ~n various procedures, suggest d~fferent mechamsms 
of action for the d~scnmmauve effects of BDZs and barbitu- 
rates. It has been proposed that Ro 15-1788 and CGS 8216 
are valuable tools to demonstrate involvement of BDZ re- 
ceptors ~n the behaworal effects of a compound [9,22]. D~f- 
ferent~al effects of both antagomsts on CDP and PB ~nduced 
d~scnmmaUve responding therefore suggest that the d~s- 
cnm~nat~ve effects of CDP, but not those of  PB, may result 
from ~nteract~on w~th BDZ receptors. The s~mflanty between 
the DS properties of  CDP and PB could be related to the 
observauon that BDZ b~nd~ng s~tes may be part of a mac- 
romolecular prote~n complex which add~uonally contmns 
GABA binding s~tes w~th assooated chloride ~onophores and 
b~ndmg s~tes for barbiturates and p~crotox~n [ 17] It may thus 
be possible that, although d~fferent mechamsms of action 
seem to be revolved, the d~scnm~nat~ve effects of CDP and 
PB, at least partly, are subserved ulumately by the same 
macromolecular prote~n complex. However,  as the exact na- 
ture of  the DS properhes of  BDZs and barbiturates remains 
to be elucidated, add~uonal d~fferences between the mech- 
amsms of action mediating their d~scnm~nat~ve effects, can- 
not be ruled out. 

Although Ro 15-1788 and CGS 8216 both have selective 
effects on CDP and PB reduced d~scnm~nat~ve responding, 
several findings suggest d~fferences m the mechamsm of ac- 
tion of  the two BDZ antagomsts. F~rst, Ro 15-1788 (5 and 20 
mg/kg) s~gnfficantly induced CDP hke responding, whereas 
no such effect was obtmned w~th CGS 8216. S~mdarly, some 
rats responded exclusively on the PB associated lever when 
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rejected with 5 and 20 mg/kg Ro 15-1788; a finding not ob- 
se rved  after  adminis t ra t ion o f  CGS 8216. These  results may 
suggest  that adminis t ra t ion o f  Ro 15-1788 may result  in dis- 
cnmina t tve  effects,  which are (at least partly) s~mfiar to the 
DS properUes o f  C D P  and PB. Accordingly ,  ~t has recently 
been shown that 10 mg/kg Ro 15-1788 may induce drug 
st imulus control  m the rat [5] and prehm~nary results 
suggest  that both C D P  and PB significantly general ize to the 
Ro 15-1788 training condi t ion It ~s interest ing to note that 
partial generahzat~on of  Ro 15-1788 to the CDP tra~mng 
condi t ion  was obse rved  m addit ion to partial an tagomsm of  
the C D P  stimulus by the same dose range o f  Ro 15-1788 One 
o ther  drug discr iminat ion study reports  considerable  BDZ 
hke effects  of  Ro 15-1788 (40-80 mg/kg, IP) ~n chlorazepate  
trained animals,  whereas  Ro 15-1788 was found unable to 
an tagomze  the d~scriminative effects  o f  ch lorazepate  [4] 
M o r e o v e r ,  it has been shown that both the extent  o f  gener-  
ahzat ton o f  Ro 15-1788 to the C D P  traimng condit ion,  and 
the ex ten t  of  antagonism of  the C D P  training condi t ion by Ro 
15-1788, are de termined  by the CDP training dose [6] These  
results therefore  suggest that Ro 15-1788, contrary  to CGS 
8216, has m~xed BDZ hke agonis t -antagomst  behavioral  ef- 
fects in the drug discr iminat ion procedure  

Second,  Ro 15-1788 and CGS 8216, e~ther adm~mstered 
alone or  m combmat ion  with C D P  or PB, had different ef- 
fects on response  rate (number  o f  responses  emit ted  during 
e x t m c u o n  tests). Ro 15-1788 had no effect  on response  rate, 
except  for the condi t ion ~n which it was co-admtmstered  w~th 
4 mg/kg C D P  (group CDP)  In the la t ter  case  it may be 
suggested that the response  rate increasing effects  reduced 
by C D P  were  counterac ted  by Ro 15-1788. CGS 8216, on the 
o ther  hand, severely  depressed  response rate m all test con-  

d~t~ons Th~s general  depressing effect also was reflected m 
the number  of  non-responding ammals  Dose-dependent  de- 
c reases  ~n response  rate s~mdarly were  reported ~n rats 
trained w~th d~azepam and tested w~th CGS 8216 or  CGS 
8216 +dtazepam [19] 

It may be hypothes ized that the behavioral  differences 
be tween  Ro 15-1788 and CGS 8216, reflect d~fferent~al ~n- 
teract~ons of  both compounds  w~th the macromolecula r  
prote~n complex ,  conta~mng BDZ binding s~tes. G A B A  b~nd- 
~ng s~tes and chloride tonophores  [17] Both antagomsts  
se lect ively  b~nd to BDZ receptors ,  and ~mt~ally were charac- 
ter ized as BDZ antagomsts  w~thout BDZ hke effects at the 
effect ive  antagonist  dose  range [3, 10, 121 Subsequent ly  
however ,  Ro 15-1788 occas ional ly  has been character ized as 
a partial BDZ agomst,  whereas  CGS 8216 because  of  ~ts 
effects  oppos | te  to the effects  o f  classical BDZs,  has been 
charac ter ized  as a weak "'~nverse'" BDZ agomst  (e g , [7, 13, 
161) The behavioral  effects  of  Ro 15-1788 ~n th~s study sup- 
port its character iza t ion as a partial agomst ,  howeve r  ~t ts 
present ly unclear  to what extent  " ' reverse  agomst '"  proper- 
ties o f  CGS 8216 may have  contr ibuted to ~ts behavioral  
effects  m the drug d~scnmmatton procedure  
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