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Abstract:

The anxiety-related effects of noscapine were investigated using male Balb-c mice. Since noscapine-induced locomotion may alter

the animals’ activity level in the dark-light model, the anxiety-related effects of noscapine were studied at doses with no effect on

locomotion (0.1, 0.2, 0.3, 0.4, 0.5, 0.8, 1, 1.5 and 2 mg/kg). The parameter measured in dark-light model was the time spent in lit

compartment. Intraperitoneal administration of noscapine (0.1–0.5 mg/kg) did not produce a significant effect on the time spent in

the light, whereas higher doses (0.8, 1, 1.5 and 2 mg/kg) increased it significantly, implying an anxiolytic effect.
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Introduction

Noscapine is a phthaleideisoquinoline alkaloid that

constitutes 1–10% of the alkaloid content of opium. It

is extracted from Papaver somniferum [1, 3, 12]. High

affinity [3H]noscapine binding sites have been identi-

fied in the mammalian brain [10]. Antitumor proper-

ties have also been documented for noscapine [9].

Noscapine, like codeine, has some antitussive ef-

fects [1, 6, 7]. However, in contrast to codeine and

other narcotic antitussive agents, noscapine lacks ad-

dictive, analgesic, respiratory depressant, and sedative

properties [3, 8], indicating its interaction with a spe-

cific receptor distinct from opiate receptors. �-Carb-

olines are a group of agents with anxiogenic and cen-

tral nervous system stimulating effects. Apart from

their known agonistic and inverse agonistic effects on

benzodiazepine receptors [5, 6, 13], �-carbolines have

some affinities for [3H]noscapine binding sites [10].

Therefore, there is a possibility for noscapine to have

some effects on anxiety. In this study, using the dark-

light test, we investigated the possible effects of noscap-

ine on anxiety at doses with no impact on locomotion.

Materials and Methods

Naive male Balb/c mice were purchased from Razi

Institute for Drug Research, Tehran, Iran. The animals

weighted 30–35 g at the time of experimentation and

were housed in standard polycarbonate cages in groups

of 7 in a temperature-controlled room (23 ± 2°C) on

a 12h/12h dark-light cycle with ad libitum access to

food and water. The animals were allowed one day to

acclimatize to the holding room environment before
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testing. One hour before running the experiment, the

mice were maintained individually in experimental

cages providing free access to food and water. Experi-

ments were conducted during the period between 9:00

a.m. and 3:00 p.m. All experiments were performed in

accordance with recommendations of the National

Research Council [11].

Noscapine (TEMAD-DP CO, Tehran, Iran) was

dissolved in pure acetic acid. After noscapine dissolu-

tion and addition of normal saline (0.9% NaCl) to

reach a given dose, the solution pH was increased to 6

by 5 M KOH. pH higher than 6 may destabilize

noscapine’s structure because of the lactone ring in its

formula. Injections were given intraperitoneally (ip)

in a constant volume of 3 ml/kg.

The activity-meter (C.F.P CO., UK) with two ultra-

sonic transducers was used to record animals’ move-

ments. The transducers were attached to a cage with di-

mensions 26 × 20 × 13 cm. Seventy seven mice were

housed in groups of 7. One group was considered as

control and noscapine at doses 0.1, 0.2, 0.3, 0.4, 0.5,

0.8, 1, 1.5, 2, and 5 mg/kg was injected to the remain-

ing groups. Saline plus a mixture of acetic acid (in

a quantity equal to that used in 0.5 mg/kg noscapine

group) and KOH (to reach a final pH of 6) was used as

the vehicle for control mice. Then each mouse received

an ip dose of its own particular solution. Thirty minutes

later, the animal’s cage was placed in the activity-meter

and locomotor activity was tallied every 10 min for 1 h.

The dark-light test used for evaluating noscapine-

induced anxiety-related behavior [4, 14] was con-

ducted in automated shuttle boxes (Gemini II, San Di-

ego Instruments, San Diego, CA) that were contained

within sound-attenuating enclosures. The shuttle box

compartments (25 × 20 × 17 cm) were distinguished

only by wall color and illumination. The dark com-

partment had black walls, whereas the lit compart-

ment had white walls. An automated guillotine door

(9 × 6 cm) separated the two compartments. The dark

compartment (4 lux) was not illuminated. The lit

compartment (1000 lux) was illuminated by a light in

the ceiling of the compartment. The location of each

mouse was monitored with photocells and scored by

software using a computer that was interfaced with

the shuttle boxes. The photocells were located every

3 cm along the walls of the shuttle box, starting 6 cm

from the door. Crossing from one compartment to the

other was scored whenever the mouse emerged far

enough from one side to interrupt the first photocell

beam while no longer interrupting the photocell

beams in the original compartment. Time spent in the

lit compartment was recorded.

Thirty minutes after the ip injections of noscapine

(at doses with no effect on locomotion) or vehicle to

experimentally naive mice, each one was placed in

the lit compartment of the shuttle box apparatus fac-

ing the wall opposite the automatic guillotine door.

The door separating the shuttle box compartments

opened after a 60 s acclimation period. The location

of each mouse was then monitored for 5 min by the

photocell apparatus. At the end of each experiment,

mice were sacrificed by decapitation.

Data were analyzed by one-way ANOVA and a post

hoc test was done using the Bonferroni method to per-

form multiple group comparisons. Statistical signifi-

cance was set at p < 0.05.

Results and Discussion

Activity measurement showed that vehicle and

noscapine at doses of 0.1, 0.2, 0.3, 0.4, 0.5, 0.8, 1, 1.5

and 2 mg/kg were not significantly different in alter-

ing locomotor activity [F(9,60) = 1.907, p > 0.05].

Noscapine at the dose of 5 mg/kg immediately killed

all of the animals.

After the pretest preparing explained in the previous

section, seventy mice were assigned to 10 groups each

containing 7 animals to evaluate noscapine-induced

anxiety-related behavior. Noscapine at doses of 0.1,

0.2, 0.3, 0.4, 0.5, 0.8, 1, 1.5 and 2 mg/kg was injected

to the first 9 groups and vehicle to the last group.

The time spent in lit compartment for vehicle and

different doses of noscapine is shown in Figure 1. The

values are significantly different from one another

[F(9,60) = 9.43, p < 0.001]. Post hoc analyses re-

vealed that noscapine at doses of 0.1, 0.2, 0.3, 0.4 and

0.5 mg/kg had no significant effect on the time spent

in lit compartment, however, it increased the time

spent in the light at doses of 0.8 (p < 0.05), 1, 1.5 and

2 mg/kg (p < 0.001).

Considering the anxiogenic effects of �-carbolines

via benzodiazepine receptors [5, 6, 13] and also the

observed affinity of �-carbolines for [3H]noscapine

binding sites [10], using the dark-light model, we

aimed to investigate the possible effects of noscapine

on anxiety at doses with no impact on locomotion.
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In the dark-light model, the time spent in lit compart-

ment and in dark compartment, the number of tunnel

transitions and the latency to enter the light area from

the dark area are known as anxiety-related parameters,

among which the time spent in light and dark compart-

ments is the most important parameter [2, 4, 14].

Since noscapine might influence the locomotor ac-

tivity, which would affect animal’s behavior in the

dark-light model, we only used doses of noscapine

with no effect on locomotion. Noscapine at doses of

0.1, 0.2, 0.3, 0.4 and 0.5 mg/kg had no effect on anxi-

ety but at doses of 0.8, 1, 1.5 and 2 mg/kg showed

a dose-dependent anxiolytic effect.

In conclusion, we showed that noscapine had an

anxiolytic effect in mice. We suggest other anxiety

models such as plus-maze test or Vogel’s conflict test

to support the existence of this effect. The involved

receptors have not been identified completely. Further

studies with larger sample sizes are needed to clarify

the exact mechanisms of noscapine’s anxiolysis.
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