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NOWAKOWSKA, E AND A CHODERA Studies on the involvement of opioid mechanism in the locomotor effects of benzodiaz-
epines 1n rars PHARMACOL BIOCHEM BEHAV 38(2) 265-266, 1991 —The influence of the opioid receptor antagomst nalox-
one upon the reduced locomotor activity after administration of mitrazepam (NTZ) and upon the increased locomotion after chromc
nitrazepam admunistration was tested It was found that a single dose of naloxone counteracted both the reduced locomotion after
acute administration of nitrazepam as well as the augmented locomotor activaty after chromic application of nitrazepam It 1s assumed
that opioid mechanisms are mvolved 1n the locomotor effects of benzodiazepines

Naloxone Nitrazepam Tolerance

Locomotor activity

THE views on the mechanisms of tolerance formation to the sed-
ative effect 1n rats (increased instead of reduced locomotion) af-
ter benzodiazepine treatment have not been definitely settled (6—
8) Undoubtedly, functional changes of benzodiazepine receptors
play some role (12), but other factors, e.g., changed GABA re-
ceptor function and involvement of the opioid receptor system
(13), must be considered too

It is known that the opioid antagonist naloxone antagonizes a
number of pharmacological effects induced by a single applica-
tion of benzodiazepines, e.g., locomotor stimulation 1n mice (13).
The aim of the investigation was to define the influence of a se-
lective antagonist, naloxone, on the sedative effect of nitrazepam
after a single application and on 1ts activating effect after chronic
adminustration.

METHOD

The experiments were carried out on white male Wistar rats
weighing 180-200 g, with free access to standard granulated food
for rodents (Bacutil) and tap water. The amimals were housed 1n
37x30x 15 cm Plexiglas cages, 6-8 per cage, at the temperature
of 18-20°C and humidity of 50-60%. The experimental groups
contained 6-8 rats each. Nitrazepam (NTZ), Pharmaceutical fac-
tory ‘‘Polfa,”” Poznar, was dissolved 1n a 0.5% solution of meth-
ylcellulose (BDH) and injected intraperitoneally (IP). Naloxone
hydrochlornide (Endo Lab. Inc., New York) was dissolved 1n sa-
line and 1njected subcutaneously (SC) in a volume of 1 ml/kg, 50
mun before the test experiment 1n accordance with the procedure
recommended by other authors (9). Locomotor activity was mea-
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sured 1n treated and control groups using the Activity Meter type
AM, 1 PAN Licence Cobrabid, Poland This apparatus enables
automatic counts of single movements of the rat.

The animals were placed 1n the apparatus for a 5-mun period
twice. before and 25 min after the drug administration. The mea-
surements were repeated after 1 week 1n animals treated with ni-
trazepam 10 mg/kg b wt. IP one dose daily. The significance of
the differences between the groups 1n the locomotor activity test
was assessed by the Student’s t-test (16)

RESULTS

An 1ntroductory series of experiments carried out in the course
of the sedative test 1n the control group of amimals did not indi-
cate any pharmacological activity of naloxone during a 60-min
observation period The dose, the route, and the optimum time of
naloxone injection were chosen according to Kuschinsky and
Hornykiewicz (9) A single dose of NTZ 10 mg/kg IP, 25 min
before the test administered to the control amimals, caused a sta-
tistically significant decrease of locomotor activity of the rats
Naloxone, 1 mg/kg SC, administered 50 min before the test and
25 mun before NTZ application, evoked a slight inhibition of the
NTZ sedative effect (Table 1).

In the group of amimals with a 7-day treatment period, a 48-h
interval was introduced after the last dose (wash-out period) and
then a single dose of nitrazepam was admimstered 25 min before
the locomotor activity test. In this case (group Ba, Table 1), a
significant increase of locomotor activity as compared with the
control group Aa (Table 1) was observed Naloxone admuinistra-
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TABLE 1

THE INFLUENCE OF NALOXONE ON THE SEDATIVE EFFECT OF
NITRAZEPAM AFTER A SINGLE DOSE AND ON THE STIMULATING
EFFECT IN TOLERANT ANIMALS

Activity Counts = SE

Before Drug After Drug

Drug, Dose Application Application
A Single administration

a) Control group 965 * 140 490 =152

(0 5% methylcellulose IP)

b) Naloxone 1 mg/kg SC 940 £ 145 400 = 99

¢) NTZ 10 mg/kg IP 87+ 91 16 8% = 52

d) Naloxone SC + NTZ IP 1182 = 75 455 =165
B After chronic (7 days)
treatmentf

a) NTZ 10 mg/kg IP 5322146 121 4% £ 172

b) Naloxone 1 mg/kg SC 08 79 430t = 149

+ NTZ 10 mg/kg IP

*Statistically significant difference for p<<O 05 1n comparison with con-
trol group Aa and the result before drug application

tStaustically significant difference for p<O 05 in comparison with
group Ba after drug application

fAfter an interval of 48 h

tion i a dose | mg/kg SC 50 min before the test caused the re-
versal of the above-mentioned activating effect of NTZ (group
Bb, Table 1).

DISCUSSION

In our recent papers we have shown that intraperitoneal ad-
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munistration of NTZ 1n dose of 10 mg/kg causes the development
of tolerance to the sedative effect as early as after 7 days of
treatment (10,11). Formerly, we also demonstrated that the in-
creased locomotor activity 1n rats after chronic treatment with
benzodiazepines 1s inhibited by the specific benzodiazepine an-
tagonist RO 15-1788 (11). This fact corroborates a well-known
hypothesis that the benzodiazepine receptor 1s involved 1n the ac-
tivating effect appearing in rats during chronic treatment with
benzodiazepines (3, 11, 12) In the acuvating effects of a single
dose of benzodiazepines 1n mice the opioid receptors probably are
of some 1mportance (1). According to another report (13), the
opioid antagonist naloxone prevents hyperactivity induced by a
single dose of benzodiazepines. It 1s also a known fact that nalox-
one antagonizes some effects of benzodiazepines, e g , the anxi-
ety-reducing effect indicating the possible involvement of opioid
mechanisms (2, 4, 14, 15). It has been demonstrated recently that
another opioid antagonist, naltrexone, prevents hyperactivity n-
duced by the application of flunitrazepam (1).

It seems interesting that also the activating effect, which ap-
pears during chronic treatment with NTZ, 1s blocked by nalox-
one. Naloxone administered to rats in a dose of 1 mg/kg SC 50
mun before the test did not change the locomotor activity of the
animals, whereas the application 25 min before a single dose of
NTZ caused an insignificant decrease of the sedative effect

In the group of animals treated with NTZ for 7 days an appli-
cation of naloxone resulted in a statistically significant decrease
of locomotor activity (suppression of the activating effect) as
compared with the group treated with NTZ exclusively These
results indicate that opioid mechanisms are involved 1n the acti-
vating effect. revealing itself 1n the course of tolerance formation
to the sedative effect of NTZ. The mechanism of the antagoniz-
ing effect of naloxone in relation to single or chronic administra-
tion of benzodiazepines 1s unknown. However, an interaction of
the opioid system with other receptor systems, e.g., GABA or
benzodiazepine receptors, cannot be excluded.
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