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ABSTBACT 

affaet ot thra« bansodiaeapiaaa, altrasapaa 
(0.15,  C45 and 0.75 ag/kg),  dlasapaa (0.6,  1.8 and 
3.0 ag/kg) and flnraaapaa (0.H5, 1.3? «ad 2.0 ag/kg) 
oa total raapoBaa tiaa and oa tha accuracy of 
raapoaaa oa a dalayad matching teak baa baan atudiad 
la aoakaya (Nacaea aulatta).    Xncraaaad total 
raapoaaa tiaa «aa obaarvad aftor all thraa doaaa of 
dlaaopaa and particularly uitraxcpaa, bat aftor 
flurasapaa lacraaaad total raapoaaa tiaa «u llaitad 
to tha highaat doaa (2.25 ««A«).    Accuracy of 
raapoaaa oa dalayad aatoalag «aa iapalrad by all 
thraa drag«.    Tha -affaet of diasapaai aad flarasapaa 
«aa liaitod to tha highaat doaa la aaeh eaaa, bat 
with aitrasapaa parforaaaea «aa lapairad alao aftor 
0>5 ag/kg.   Aa affaet of tha thraa baasodlaaoplaaB 
oa dalayad matching «aa ralatad la a coaplax «ay to 
tha daXay batwaaa »tiauii aad to tha raapoaaa 
flaaaadart (00 OS KMX>).^It la aaggaatod that tha 
affaet of tha bansodiasaJ^Baa dapaadad oa a coaplax 
latoractloa batwaaa tha dlrfaraatlal raapoaaa of 
two ayatoaw laadlag to labibrtod or dlaiahibitad 
baha»iour. N^ 
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INTBODOCTION 

Delayed matching has been used by several workers to study the 

effects of drugs (Roberts and Bradley, 1967; Gllck et al., 1969; 

Nicholson et al., 1973)« The task usually involves delays of a few 

seconds between stimuli and though drugs, such as chlorproaasine and 

pentobarbitone sodium, aay impair the accuracy of response, there is 

little evidence of delay dependent effects with these drugs In 

monkeys with well established behaviour. Iapaired delayed matching 

with the simultaneous presentation of stimuli say be due to decreased 

a»tor responsiveness (Glick et al., 1969), while the higher performance 

reached on short delays say be less sensitive to drugs than the lower 

performance usually attained on longer delays (Nicholson et al., 1973). 

Some delayed matching tasks involve both GO and NO-GO responses. 

These introduce the possibility of two types of incorrect response. 

The animal aay fail to respond to a GO situation which would suggest 

behavioural inhibition or aay respond to a NO-GO situation which 

would suggest the release of inhibitory behaviour (diainhibition). 

There is no evidence that barbiturates have a selective effect on 

NO-GO responses (Roberts and Bradley, 1967« Nicholson et al., 1973), 

but recent studies on chlordiaxepoxide suggest that the bensodiazepiae 

group of drugs may possess the property of disinhibition (Nargules 

and Stein, 1968; Wedeking, 1969; Heise et al., 1970; Schallek at al., 

1972; Hasegawa et al., 1973). Within this context the present 

studies on the effect of three beniodiazepines (nitraxepaa, diasepaa 

and fluratepaa hydrochlorlde) were carried out. Performance on the 

task has been related to the type of response demanded (GO/NO-GO), 

to the delay between stimuli and to dose. Total response time was 

measured to provide information on the effect of these drugs on motor 

activity. 
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METHODS 

five aale rhesus monkeys (Hacaca aulatta) trained on delayed 

aatchiag (Nicholson et al-, 1973) were used. The stimuli for the 

Batching task ware white illuminated patterns (cross or square) on 

dark backgrounds and were displayed on two vertical panels (5i5 ca) 

mounted on the wall of the testing box. A lever below the stimulus 

panels was depressed for GO responses and the rewards for GO and 

NO-00 responses (Purina chow pellets) ware delivered through a chute. 

The testing box waa situated in a sound attenuated room with a 

constant background noise. 

The initial stimulus of each trial was presented at 20-sec 

intervals on the right hand panel. It waa either a cross or a 

square of 2 sec duration presented in randoa order. After the 

initial right hand stimulus there was a delay before the left hand 

panel was illuminated. The left hand stimulus was also a square or a 

cross of 2 sec duration. The delay between stimuli was fixed for 

each session at either 2,  '» or 8 sec. The cross and square sequence 

of each panel and the like or  unlike sequence of each trial were both 

in randoa order. Each sequence of trials consisted of 25 squares and 

25 crosses on each panel. A total of 50 trials was presented in each 

session. In the event of an error, the trial was repeated until a 

correct response was made, though only the initial trial was used in 

the assessment of performance. 

If the stimuli were like (cross followed by cross or square 

followed by square), the an!aal was required to depress the lever 

during the 2 see presentation of the left hand stimulus. If the 

stimuli were unlike (cross followed by square or square followed by 

cross), the aniaal was required to refrain from pressing the lever. 

A correct response (GO response if like stimuli or NO-GO response if 

unlike stimuli) was rewarded by a pellet. 

The details of training are given in the previous paper 

(Nicholson et al., 1973). One of the five monkeys failed consistently 
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to reach criterion performance (io 80* correct oa accuracy of latching) 

on the 8 aec delay, but was included for studies on the 2 and 4 sec 

delays. Monkeys were maintained on a slightly restricted food Intake, 

but records of body weight showed a steady increase. The animals 

weighed between S.'t and 7.1 kg at the beginning of the experiments and 

between 8.9 and ft.6 kg at the end of the experiments. 

Experiments with Drugs 

Each experiment consisted of 10 sessions of 50 trials. Two 

sessions were held each day at approximately 1100 and 1500 hr. Days 

1 and 2 each consisted of two control sessions. Injections of solvent 

only on day 2 were not used in this study because the previous study 

(Nicholson et al., 1973) did not reveal any effects. On day 3, the 

drug was given at approximately 0900 hr and testing sessions were held 

exactly 2 and 6 hr later. Days k  and 5 consisted of 2 sessions, each 

held at approximately 1100 and 15OO hr. The second session of each 

day was always held •» hr after the first session of that day. The 

data, recorded on paper tape, gave the number ot  the trial and the 

response required (00 or NO-GO), the total response time for 00 

responses (from onset of the left hand stimulus to the pressing of the 

lever) and whether the response was correct. 

Nitrazepam (1.2-dihydro-7-nitro-2-oxo-5-phenyl-3H-1,<»- 

benzodiazepine) was given at 0.15, CtJ and 0.73 mg/"kg body weight 

and diazepan (7-chloro-2,3-dihydro-1-methyl-2-oxo-5-phenyl-1H-1, 

<t-benzodi<*zepine) was given at 0.6, 1.6 and 3.0 mg/kg body weight both 

in 5 ml polyethylene glycol. Flurasepam hydrochloride (7-chloro-l- 

(2-diethylaminoethyl)-5-(2-fluorophenyl)-1,3-dihydro-?H-i, <t- 

benzodiazeplne-2-one dlhydrochloride) was given at 0.^5, 1.35 «nd 2.25 

mg/kg body weight in 5 ml of saline. Each drug was administered by 

intraperitoneal injection and was studied at the three dose levels with 

each of the three delays except in the one monkey which failed to 

reach criterion at the 8 sec delay. At least seven days and usually 

fourteen days separated drug injections at the lowest dose, but in all 

other experiments 11* days separated each drug injection. 
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The lowest dose for «ach drug was determined In relation to the 

maximum  dose of the noraal therapeutic range tor man assuming a body 

weight of approximately 70 kg. ie 0.1$ eg/kg for nitrazepa> (10 ag for 

nan), 0.6 ag/kg for dlazepaa C*0 ag for man) and 0.**b  mg/kg for 

flurasepaa hydrochloride (30 ag for aan). The aiddle and highest 

doses represented factors of three and five tiaas the lowest dose. 

A slailar regime waa used In the previous study (Nicholson et al., 1973) 

on barbiturates. 

RESULTS 

The analysis was concerned with change in total response for GO 

responses and with change in accuracy of «etching, but excluding the 

repeated responses If the Initial trial was incorrect. These aeasnres 

were related to the performance of individual monkey», delay between 

stiauli, dose levels and tiae after injection. The morning and after- 

noon sessions of the 5 days ot each experiment provided 10 assessments 

and gave 9 degrees of freedom. This allowed the following comparisons 

to be aade. The morning assessment (at 1100 hr) of all non-drug days 

(1, 2, *i  and 5) were compared with the afternoon assessment« (at I5OO 

hr) of all non-drug days (1, 2, *• and 5). The morning (at 1100 hr) 

and afternoon (at 1500 hr) assessments of the 2 days (1 and 2) before 

the administration of the drug were compared with morning (1100 hr) 

and afternoon (1500 hr) assessments of the 2 days C» and 5) after the 

administration of the drug. No differences were established between 

morning and afternoon assessments of the non-drug days (1, 2, h and 5) 

or between the days before the drug (1 and 2) and the days after the 

drug C» and 5). For this reason the morning and afternoon asaessaents 

of days 1, 2, 4 and 5 were coabined to give the control values for a 

particular week and this value waa compared with the morning and 

afternoon assessments of the drag day (day 3) of that saae week. 

Two separate analyses were carried out on the data because one of 

the monkeys failed to reach criterion level of performance at the 8 sec 

delay. The first analysis was on the effects of the three drugs on 
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Fig.   1.    Change in total response tin« (asec) after nitracepaa 
(triangle), diasepaa (circle) and fluraeepaa (square).    Open ayabolsi 
2 hr after injection; cloned syabolsi 6 hr after injection.    Dl: 0.15 
mg/kg nitrasepaji, 0.6 agAg dlacepaa and 0.^5 agAg fluraeepaa.    D2i 
0.45 agAg nitrasepaa,  1.8 agAg dlasepaa and 1.35 agAg flurasepaa. 
D3: 0.75 agAg nitrasepaa, 3.0 agAg dlasepaa and 2.25 "gAg 
flurasepaa.    Left-hand figure refers to five-aonkoy analysis and 
right-hand figure refers to four-monkey analysis (see Annex A, Table 1). 
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total response tiae and accuracy of matching of four monkey» trained 

to carry out tha task at all three delay». The second analysis, which 

included the fifth monkey, was on the effects of the three drugs on 

total response time and accuracy of matching at two delays (2 and <• sec). 

Total Response Tiae 

Very highly significant effects were observed on total response time 

(Tables 1 and 2 (Annexes A and B) and Pig 1). The effect of nitrasepaa 

was significantly greater than the effect of diazepam (P • 0.01) and 

the effect of diazepaa was significantly greater than the effect of 

flurazepaa (P a 0.01). Though there were Interactions between drags, 

dose levels and time (2 and 6 hr after injection) it was not possible 

to establish a relationship between the effect of the drugs and the 

delay between stimuli. The analysis of total response tine was 

restricted to the dose injected and to the tiae after injection. 

Delayed Matching 

Analysis of 00 and NO-GO responses revealed a complex pattern of 

effects related to dose and delay (Table 3 (Annex C), Table <» and Fig 2). 

The effects were Halted to the 2 hr interval after injection of each drug. 

Table <* 

Change in Accuracy of Beaponae on Delayed 
Hatching for Individual Monkeys after Drugs 

1 2 
Monkey 

3             "• 5 

Nitrasepaa -0.08 
NS 

-1.97 • *• -2.38 • •• -0.01 
NS 

-1.98 

Diaiepam -O.Ik 
NS 

-o.Wf 
NS 

-0.72 
NS 

-0.5"» 
NS 

0.22 
NS 

Flurazepaa -0.51 
NS 

-1.03 • -0.15 
NS 

-0.32 
NS 

-0.17 
NS 

HS: Not significant. 
Least significant differences. »P a 0.05: *'P 

0.9« 
0.01: •••P = 0.001. 
1.30       1.69 

* 
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DISCPSSIOH 

The present c tudiee have shown that the three benzodiazepinre., 

nitrazepam, diazepam and flurazepam.impaired the accuracy of response 

on a delayed matching task.  Diazepam and flurazepam Impaired performance 

only aftar injection of the highest dose of each drug and so the effect 

of these drugs was similar to that of the three barbiturates studied 

ii. the previous paper (Nicholson et al., 1973)« With nitrazepam, 

performance was impaired after 0.45 mgAg and this drug had a much 

greater potential than diazepam and flurazepam for disturbing 

established behaviour. But unlike barbiturates, the three 

benzodiazepines had effects on delayed matching which were related to 

the delay between stimuli. Impaired performance after the highest dose 

of diazepam (3.0 mgAg) and flurazepam (2.25  mg/kg) was observed only 

with the 4 and 8 sac delays. With nitrazepam, though impaired 

performance was observed on all three delays aftar an equivalent dose 

(0.75 agAg\ performance was also impaired after 0.<4? mg/kg, but only 

with the *» and 8 sec delays. 

A further difference between the benzodiazepines and the barbiturates 

was that the benzodiazepines had effects on delayed matching related 

to the type ot response demanded. Impaired performance after 0.45 

mgAg nitrazepam was due solely to incorrect responses to NO-GO 

situations (ie errors of commission), but after 0.75 mgAg nitrazepam 

deficits at 2 and <* sec were due predominantly to incorrect responses 

to NO-GO situations, while Impaired behaviour at the 8 sec delay was 

due predominantly to failure to respond to 00 situations (le errors of 

omission). After 1.8 mgAg diazepam and 1.35 agAg flurazepam, 

delayed matching behaviour was unaffected, but at the highest dose of 

each drug, corresponding with 0.75 mgAg nitrazepam, impaired matching 

was due predominantly to incorrect responses to the NO-OO situation at 

the <« sec delay and to failure to respond to 00 situations at the 8 

sec delay. 

Impaired performance on 00 and NO-OO situations was observed at 

the highest done of each benzodiazepine, though impaired performance 
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on  NO-GO situations only was also observed at a lower dose of nltrazepaa. 

The complex effects of benzodiazepines on tasks Involving GO and NO-GO 

responses suggest that these drugs possess properties in addition to 

their hypnotic action. Response to NO-GO situations after drugs has 

been discussed elsewhere In terms ot  diaiahibition (Margules and Stein 

1968; Wedeklng 1969; Heise et al., 1970} Schallek et al., 1972; 

Hasegawa et al., 1973)« but, though such a behavioural concept may have 

some value, it oust be appreciated that it does not imply a neuro- 

logical process. The mechanisms of disinhlbited behaviour are not 

clear. Many factors could be involved including altered tendencies to 

make responses or regression to foras of behaviour, such as 00 

behaviour, which ware appropriate at earlier stages of the animal's 

training. 

Increased total response time was observed after all three doses 

of nltrazepaa and dlazepaa, though consistent changes in total response 

time after the lowest done was observed only in the case of nltrazepaa. 

With flurazepaa Increased total response tlae was Halted to the 

highest dose (2.2? ag/kg). The effects of dlazepaa on total response 

timewere similar to the effects of the barbiturates (Nicholson et al., 

1975). Very highly significant increases in total response tlae were 

observed after the highest dose of dlaxepaa (3.0 ag/kg), 

pentobarbitone sodium and quinalbarbltone sodiua (15 og/kg) and 

heptabarbitons (30 ag/kg) which persisted to the 6 hr interval, while 

after 1.8 ag/kg dlazepaa, 10 ag/lcg pentobarbitone sodiua and 

quinalbarbltone sodiua and 20 ag/kg heptabarbitone total response 

tiaes were increased, but were restricted to the 2 hr interval. 

The overall effects of the benzodiazepines on the behaviour of the 

five aonkeys have been discussed so far, but the responses of indivi- 

dual aonkeys on both total response tlae and delayed matching varied. 

After flurazepaa there were significant increases in total response 

tlae in only three aonkeys. All three drugs modified the behaviour of 

three aonkeys, but the behaviour of «.ne monkey was modified only by 

nltrazepaa. The duration of drug effects on total response tlae also 

\ 
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varied between animals.  It would appear that drugs with profound 

behavioural effects, such as nitrazepam, tended to affect all monke; 

whereas drugs with less severe effects, such as flurazepa«, had •• 

more variable effect. But it must be appreciated that, though the 

effect of a irug may fail to reach a level of significance in some 

monkeys, the effect may still contribute to the significance level 

reached for the group. Similar considerations apply to the results on 

performance on delayed matching. 

It is evident that increased total response time and impaired 

responses on delayed matching are effects common to both barbiturates 

and benzodiazepines, but the magnitude of the effects vary considerably 

between the drugs.  Impaired matching is observed particularly after 

nitrazepam and total response time is increased particularly after 

nitrazepam, diazepam and the barbiturates. Flurazepam has similar 

effects, but unlikt- the other benzodiazepines and the barbiturates, 

they are restricted to the highest dose given (2.23 mg/kg). The 

behavioural effect« of the benzodiazepines were related also to the 

delay between stimuli and to the response situation. Benzodiazepines 

impaired both GO and NO-GO responses and these effects increased with 

dose. Disinhibited behaviour predominated at lower doses and reached 

its maximum offect at short delays, while inhibited behaviour was 

seen only at higher doses and reached its maximum effect only at longer 

delays. 

CONCLUSIONS 

The manner in which the same drug can exert different behavioural 

effects depending on dose and delay is not clear from the present 

studies. The mechanisms controlling GO and NO-GO behaviour would 

appear to respond differentially according to the delay between stimuli 

and this pattern of response is dose related. Inhibition or disin- 

hibition tends to dominate at particular combinations of dose and delay 

and will reverse at the same dose from one delay to another, or at the 
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same delay from one dose to another. This would suggest that the 

behaviour of the animal depends on a complex interaction between the 

differential response of two systems to the drug. 

ACKMOWLEDGEMEHTS 

The authors are indebted to Miss Helen Ferres for statistical 

advice and to Mr R. Shackleford for assistance in the reduction and 

analysis of the data. The drugs were supplied by Boche (Products) Ltd. 

* 

•i 

• 

immmmam •aaaaaattaVlA.^A .J^_. ^STST 



.......... ,WL W.UNIM *• WW t\m-'.wmm...mmm< «**>i»*m-  - 

a 

Page  12 

REFERENCES 

GUCK, S.D., GOLDFAHB, T.L., ROBÜSTELLI, F., GELLEB, A. and JARVIK, M.E. 
(1969). Impairment of delayed matching in monkeys by 
chlorpromasine and pentobarbital. Psychopharmacologia, 
Berl. 21'  125-133. 

HASEGAWA, I., IBUKA, N. and IWAHABA, S. (1973).  Effects of 
chlordiaxepoxide upon successive red green discrimination 
responses in Japanese monkey«, Hacaca fuscata. 
Psychopharmacologia, Berl. 3j)J 89-9*». 

HEISE, O.A., LAUGHLIN, N. and KELLER, C. (1970).  A behavioural and 
pharmacological analysis of reinforcement withdrawal. 
Psychopharaacologia, Berl. _l6: 345-368. 

MABGULES, D.L. and STEIN, L. (1968). Increase of "antlanxiety" 
activity and tolerance of behavioural depression during 
chronic administration of oxaxepam. Psychopharraacologia, 
Berl. 21s  MD> 

NICHOLSON, A.N., WRIGHT, CM. and RRSES, H.H. (1973).  Impaired 
performance on delayed matching in monkeys by 
heptaharbitone, pentobarbitone sodium and quinalbarbitone 
sodium. Neuropuaraacology. 12i 3H-317 and Flying 
Personnel 'search Committee Report No 1322. 

ROBERTS, H.H.T. and BRADLEY, P.B. (1967). Studie« on the effects of 
drugs on performance of a delayed discrimination. 
Physiol. Behav. 2s 389-397. 

SCHALLEK, W., KUEHN, A. and K0VACÖ, J.   (1972).  Effects of 
chlordiasepoxide hydrochloride on discrimination responses 
and sleep cycles in cats. Neuropharaacoloiry. 21?  69-79. 

WEDEKHK, P.W. (1969). Dieinhibition effect of chlordiazapoxide. 
Paychonom. Sei. _15j 232-233. 

\ 

" -ztts: 



»j.i. * linn» i u     - Hü -vnanpnpi 
""" 

1 

•ta 

I 

•a 

i 

» 

I 
I? 

4/N. 
•» 

P 

i 
Ks 

iM * 

R: !?a     $: *• 

sa 8a      JK« ?a 

>ä ss 

g;: £: 

.a $a 

g: 

» • 

*: ?>a 

SO *a 

*:  «a       ¥>:  £8 

ON«      (£>« 

00 •     o • 

I •     ITl« oo •    •* • 

£ «*      1 

Pa«« 13 

II 
H H 

C b h 
8££ • 
O  - 

• « -? SO • . 

I! 
*• _ !£>** 

0. 

a   - 
öS 

*» • • 

***** 
als- 

•I \ 

3BM r'.«-. .        TSTtV' * . 



UIIIIIIILI    ll^ll    I    |    I mv ill   inn jiupiun   I   WIPmpii.«wpii •WWW^T»^1"   '»••   W'!W ••—'•••   .I.IMT    .Hill»» .• 

\ 

•v 
Si u 

Fag« 1<* 

5 
(t 

3 

Awm • 

ir\ a: s: • f:   *: *•   ssa 

-» • 
OX» 

• 3:    *!2 Sä ss 

K I" »» • 00 • • 
-* •       00 • 

• 

Al oo • • -» • ^2   ^g «a   $8 

«- r- • 
• 

IT>» 
• ?,*   ^2 

Ig 
8lll CM + 1 9     * ^     * 

• 
g 
m 

I I 
2 
8 i 

-O O  KN 

«4 

is 
• • IT» 

O IM 

• n 

1 
• 

I 

•I 

* 

•' —;- •• 



,, w . .   ... , c.w 
—- 

P»«e V: 

* 

ft 
A, 

g   » *  *. 5. ft B    K S •  K a 
öB<j2 

1 
•f: 0' 2 4 2 4 * r       tv • 

U 
1 
s 

II? 
fy     so rv.     (\i e 1 3        SO ft  S 1 
(Si^S oiclü 0121 

1 
cl^i ?•?• H • 

el 
c- •j 

I 
fa 

•A £   S « "it a  si ft   f c   V i * 
o *»?• ,*«.;• 

1       1 
<f2c» 

1 

a G 
1 o *   S 5  * 3 s ir       so R      so 

a 
2 

*•> 
1 9a-*£ 1        1 <•««;•• O • <\J • 

a « 
«4 «4 I 

If- 

• • 
1 
• 

ft   ? 3   1 1^       «V 
r     nj 3    ft 

c • j 1 !i 
1 0~ 

CD        A* 0>      r- s  8 58   K a 3 1! i" m • 6262 o'SJ« 62 62 <f s 9* K 62--2 

-i 15 i VD •    O  • ^      p • *\ •   (Q » ^        S- • CO        C^ 

31 
3 

d •           •  * 
1          1 

• •     • 
1          1 

r • ru 
1       1 ?8V 

s~ h ;&& 
e 

5   £ •8   ä. sO       -» r\J      0 8   *• • rsi \o 

•  IM fU 
1 

5 Jä<jS 
1        1 

p ü   • • 
c'ü^ d 18 "N* 

«4 •-- 
B 
1 • • 0. • • 

a tf\ *   R «.* a ? R    & 1 
6 -'«d« 5 ,-* oSo'S ÖK^I 

(                                 f a V O 
91 • * 

« 0 «- <- «1 i 1 • 

*4 

5| • ft 

3 s i 8   | 8 | f 8   | 8   | ft 1 • • 

11 
• 

f nj -* «0 1 
S 

<M -* 
B    II 

£ K • 0. 

\ 

- •- '• ••• A. '   jgikvy*^,1 



LIIURI«.    'W« I        ' •«"• 

Author) s)   NICHOLSON A N 
WRIGHT Catherine M 

Ministry of Defence, London. 
Flying Personnel Research 
Committee. 

rNo.   :jrpac/l345 
D,te.T»o»«rt)«r 1975 - 

Title INHIBITORY   ANJ  UISINHIBITORY   EFFECTS OF NITHAZEPAM, 
Abstract      DIAUPAM AND FLODAZEPAM HIDROCHLORIDE OK DILATED MATCHING 

BEHAVIOUR  IN MONKEYS  (Macaca aulatta) 

The effect of three beuxodiaseplnea, nltraxepaa (0.15, 0.<»5 and 0.75 "gAg), 
diazepaa (0.6, 1.8 and 3.0 mgA«) «ad fluraxepaa (0.45, 1.35 and 2.25 Bg/icg) 
on total raspona« tine and on th» accuracy of response on a delayed Batching 
task has been studied   -n aonkey» (Macaca aulatta). 

It la suggested that the affect of the benaodiazepinea depended on a complex 
interaction betwsen the differential response of two systeas leading to 
inhibited or disinhibited behaviour. 
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diasepaa (0.6, 1.8 and 3.0 agAg) and flurazepas (0.1)5, 1.3$ and 2.25 sg/ieg) 
on total response tiae and on the accuracy of response on a delayed sa'ching 
task has been etudied in sonkeya (Macaca aulatta). 

It is suggested that Me effect of the benaodiazepinea depended on a complex 
interaction between the differential reeponse of two systems leading to 
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