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(1) 27–32, 1999.—Previous research conducted in
this and other laboratories has examined the role of genetic factors in determining sensitivity to (

 

2

 

)-nicotine in a variety of
behavioral and physiological measures in the rat. More recent research further indicates that genetic factors can also influ-
ence the level of sensitivity to (

 

2

 

)-nicotine when serving as a discriminative stimulus (DS) in different rat strains. However,
there has been little work examining the influence of genotype on the discriminative stimulus (DS) properties of (

 

2

 

)-nicotine
in mice, a species that has played a major role in understanding the relationship between genetics and (

 

2

 

)-nicotine pharma-
cological effects. To further our understanding of the role of genetics and the ability of (

 

2

 

)-nicotine to exert DS control of be-
havior in the mouse, a group of C57BL/6 mice was trained to discriminate 0.4 mg/kg (

 

2

 

)-nicotine from saline using a two-
lever operant procedure. (

 

2

 

)-Nicotine’s discriminative stimulus in C57BL/6 mice appears to be similar to that generated in
the rat. Results from behavioral tests with other drugs indicated that 

 

d

 

-amphetamine exhibited a partial generalization, while
(

 

1

 

)-nicotine fully generalized with nicotine. Tests of antagonism with mecamylamine and scopolamine further showed the
cholinergic specificity of the (

 

2

 

)-nicotine DS in the mouse; mecamylamine but not scopolamine completely antagonized the
(

 

2

 

)-nicotine DS. This work lays the groundwork for future comparisons of different mouse strain’s sensitivities to (

 

2

 

)-nico-
tine’s discriminative stimulus as well as using this behavioral model to search for new nicotinic receptor agonists and
antagonists. © 1999 Elsevier Science Inc.
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DRUG discrimination techniques can be useful tools for char-
acterizing the mechanisms of centrally acting drugs, and they
have proven to be particularly important to the study of drugs
of abuse. After all, it seems quite reasonable that a property
of a drug that creates an internal state that can “set the occa-
sion” for certain behaviors to be reinforced would be ex-
tremely relevant to the dynamics of human drug abuse. This
intuitive suspicion has been confirmed over the past 3 decades
by the wealth of information obtained by applying these tech-
niques to investigate the actions of many different classes of
drugs of abuse [for some recent reviews, see (1,2,4,40,42)].
(

 

2

 

)-Nicotine has been repeatedly shown to produce a reli-
able, robust discriminative stimulus (DS) in rats, and this DS
has been extensively characterized pharmacologically [e.g.,
(30,39)] in an attempt to better understand the neurochemical

basis for the behavioral effects of nicotine and ultimately to
relate that understanding to smoking behavior. The (

 

2

 

)-nico-
tine cue appears to be mediated through central nicotinic–
cholinergic receptors, because the ganglionic nicotinic antago-
nist mecamylamine has been shown to completely block the
(

 

2

 

)-nicotine cue, while peripheral nicotinic antagonists such
as hexamethonium and muscarinic antagonists such as scopol-
amine fail to do so (29,33,39). The (

 

2

 

)-nicotine cue has also
been shown to be extremely specific, as many drugs with simi-
lar chemical structures fail to produce generalization (6,31).
Much has been learned about the actions of (

 

2

 

)-nicotine in
the CNS using drug discrimination procedures in rats, yet this
paradigm has not been applied to investigating the actions of
(

 

2

 

)-nicotine in mice. In fact, few investigators have examined
the discriminative stimulus properties of any drug in mice, de-

 

Requests for reprints should be addressed to S. A. Varvel, Virginia Commonwealth University, Department of Psychology, Box 842020, Rich-
mond, VA 23284.



 

28 VARVEL ET AL.

spite the growing importance of mice to the field of pharma-
cology [however, see (3,18,38)]. The wide availability of a large
variety of mouse strains with varying sensitivities to the ef-
fects of nicotine as well as recent advances in molecular biol-
ogy provides an opportunity to explore the role that genotype
plays in the mediation of (

 

2

 

)-nicotine’s discriminative cue.
Numerous studies have shown a relationship between gen-

otype and sensitivity to both the acute and chronic effects of
(

 

2

 

)-nicotine [e.g., (8)]. Different strains of mice have shown
varying degrees of sensitivity to (

 

2

 

)-nicotine across a variety
of behavioral and physiological measures, and rank orderings
of different strains’ sensitivities have been obtained for many
measures. Interestingly, sensitivities to the effects of (

 

2

 

)-nico-
tine are not the same across all measures. For example, while
male DBA mice were shown to be more sensitive to (

 

2

 

)-nico-
tine than C3H mice in a measure of locomotor depression in a
Y-maze task (13), they were the least sensitive strain tested in
a measure of (

 

2

 

)-nicotine–induced seizures (22). A detailed
comparison of the effects of nicotine in 19 different inbred
mouse strains in a behavioral test battery showed that some,
but not all, of the effects of nicotine were correlated with each
other. A factor analysis of this data suggested that two under-
lying variables were influencing nicotine sensitivity: one vari-
able influenced sensitivity to measures such as Y-maze rear-
ings, Y-maze crossings, and body temperature, while the
second variable influenced measures of nicotine induced sei-
zures and seizure latencies (15). Thus, it is likely that there are
at least two distinguishable mechanisms by which the behav-
ioral effects of nicotine are mediated.

The differences in the sensitivities of various mouse strains
to (

 

2

 

)-nicotine in different behavioral measures can at least
in part be explained by differences in receptor characteristics,
as there seems to be no differences in the rate of metabolism
of (

 

2

 

)-nicotine across these strains (13,24). Neuronal nico-
tinic–cholinergic receptors are known to be composed of 

 

a

 

and 

 

b

 

 subunits that combine to form ligand-gated ion chan-
nels, and receptor binding experiments have shown that there
are at least two types of distinct nicotinic binding sites in the
CNS. One type binds labeled [

 

3

 

H]nicotine and [

 

3

 

H]cytosine
with a high affinity (14,16), and is thought to be primarily be
composed of 

 

a

 

4

 

 and 

 

b

 

2

 

 subunits (11). Another type binds
[

 

127

 

1]

 

a

 

-bungarotoxin (36), and is thought to be composed of

 

a

 

7

 

 subunits (7,12,23). Additionally, the large number of func-
tional receptors produced by combining different subunits in
Xenopus oocyte expression systems suggests that more nico-
tine receptor subtypes are likely to be identified [for a review
see (17)]. By examining a wide range of mouse strains, the rel-
ative abundance of these receptor subtypes can be correlated
with the sensitivities of each strain to the different effects of
nicotine. For example, studies examining (

 

2

 

)-nicotine–induced
seizures in different mouse strains have shown a relationship
between seizure sensitivity and the number of 

 

a

 

-bungarotoxin
binding sites in the brain. The most sensitive strains (i.e.,
lower ED

 

50

 

s and shorter latencies to seize) had the highest
number of 

 

a

 

-bungarotoxin binding sites (19–21). Conversely,
sensitivities to Y-maze crosses, Y-maze rears, and body tem-
perature were highly correlated with overall numbers of nico-
tinic binding sites labeled with [

 

3

 

H]nicotine (15).
The primary purpose of the present set of experiments is to

determine whether or not C57BL/6 mice can be trained to dis-
criminate (

 

2

 

)-nicotine from saline in a two-lever operant pro-
cedure. An initial characterization of the discriminative cue
will lay the groundwork for future comparisons of different
mouse strain’s sensitivities to the (

 

2

 

)-nicotine DS. This
should help to characterize the receptor mechanisms mediat-

ing the (

 

2

 

)-nicotine DS and show to what extent genotype in-
fluences the expression of those mechanisms. 

 

METHOD

 

Subjects

 

Twenty-two male C57BL/6 mice were obtained from Jack-
son Laboratories, weighing 24–30 g. Mice were housed indi-
vidually in an animal colony room that was temperature and
humidity controlled, and maintained on a 12 L:12 D cycle
(lights were on from 0600 to 1800 h PM). Mice were allowed 2
weeks to acclimate before discrimination training. Water was
available ad lib in the colony room, and the animals were re-
stricted to 3–4 g/day of Rodent Chow to facilitate operant re-
sponding for food reward.

 

Apparatus

 

All tests were conducted in four Plexiglas operant cham-
bers, the inside of which measured 15 cm (L) 

 

3

 

 11.5 cm (D) 

 

3

 

17.5 cm (H), with stainless steel grid floors [for a more com-
plete description of the operant chambers see (3)]. On one
wall of the chamber a stainless steel lever was situated on ei-
ther side of a central opening that allowed access to a dipper
that delivered a 0.02 ml sugar-milk reinforcement (33% milk,
33% water, and 33% sucrose). As each reinforcement re-
quirement was met, the dipper scooped up approximately 0.1
ml of the sugar-milk solution and returned to its resting posi-
tion, allowing the mouse access. The operant chambers were
secured in sound- and light-attenuating boxes. Operant con-
tingencies and data collection were controlled with a Med-PC
interface and software (Med associates, St. Albans, VT).

 

Drugs

 

All drugs were dissolved in 0.9% saline, and all drug con-
centrations are expressed as bases. (

 

2

 

)-Nicotine bitartrate,
(

 

1

 

)-nicotine (prepared by Dr. Everette May, MCV), and

 

d

 

-amphetamine sulfate (Sigma, St. Louis, MO) were injected
5 min before the start of the operant sessions. Mecamylamine
(Sigma, St. Louis, MO) was injected 10 min, and scopolamine
HCl (Sigma, St. Louis, MO) 15 min before testing. All injec-
tions were subcutaneous at an injection volume of 10 ml/kg. 

 

Statistical Analysis

 

A one-factor repeated measures analysis of variance
(ANOVA) was performed on the data with a GB-STAT for
Windows statistical program. Where appropriate, Tukey’s
Protected 

 

T

 

 post hoc analysis was used to determine the dif-
ferences between group means. ED

 

50

 

 calculations were per-
formed by The Pharmacologic Calculation System (41).

 

Lever Pressing and Discrimination Training

 

On day 1, mice were placed in the operant chambers and
responding was reinforced on one lever on an FR1 schedule.
Initial lever pressing was facilitated by placing a drop of the
sugar-milk solution on the lever. Once consistent lever press-
ing on the first lever was attained, the active lever (i.e., the lever
that triggered reinforcement) was switched, and the mice
were required to press the other lever on an FR1 reinforce-
ment schedule. Once all mice could press both levers, one lever
was assigned as the drug lever, and the other lever was assigned
as the vehicle lever. Lever assignments were counterbalanced
to control for side preferences and any odor cues (9). Each
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mouse was then given 4 days of vehicle, followed by 4 days of
0.21 mg/kg (

 

2

 

)-nicotine, 4 days of vehicle, and 4 days of 0.21
mg/kg (

 

2

 

)-nicotine, with only the appropriate lever being ac-
tive as the FR requirement was systematically increased to
FR20.

Discrimination training consisted of 15-min sessions Mon-
day through Friday on a double-alternation schedule, with a
FR20 reinforcement schedule. The ratio requirement was re-
set if a mouse switched levers before completion of the FR20.
Mice were considered ready for testing when they responded
on greater than 85% on the correct lever and completed their
first FR on the correct lever on 4 out of 5 consecutive days.

 

Testing Procedures

 

All tests were conducted by reinforcing lever presses on ei-
ther lever (FR20) during 2-min test sessions. The percent of
responding on the drug lever (%DLR), the lever on which the
first FR requirement was met, and response rates were re-
corded. Tests were conducted on Tuesdays and Fridays, and
continued training sessions were run on Mondays, Wednes-
days, and Thursdays throughout the duration of the study. For
the initial (

 

2

 

)-nicotine dose–response curve the doses 0.07,
0.14, 0.28, and 0.42 mg/kg (

 

2

 

)-nicotine were tested with a
Latin square design. Subsequently, to obtain an adequate
dose response curve, 0.1 and 0.56 mg/kg (

 

2

 

)-nicotine were
also tested. Antagonism tests used 0.3 mg/kg mecamylamine
or 0.03 mg/kg scopolamine administered 10 or 15 min (respec-
tively) before administration of 0.42 mg/kg nicotine (the train-
ing dose, as described below). Generalization tests with

 

d

 

-amphetamine and (

 

2

 

)-nicotine were also conducted.
Another set of experiments were conducted to determine

the time course of (

 

2

 

)-nicotine’s discriminative cue. Injec-
tions of 0.42 mg/kg (

 

2

 

)-nicotine were given at various time
points before the start of the 2-min test session. During the
first test animals were placed in the operant chambers imme-
diately after injection. Due to difficulty in establishing the ex-
act time it took to place all the mice (four at a time) in their
chambers and start the program, this time interval was consid-
ered simply 

 

,

 

1 min. Tests were subsequently conducted 5, 15,
30, and 60 min after drug administration.

 

RESULTS

 

Training

 

Initial difficulty was experienced in determining the correct
training dose to use in the present set of experiments because no
published data on mice trained to discriminate (

 

2

 

)-nicotine
was found, and due to our desire to discover the minimally ef-
fective training dose for this strain. Most rank orderings of
sensitivity to (

 

2

 

)-nicotine ranked C57BL/6 mice as one of the
most sensitive strains (15,21), so we initially attempted to
train them at a relatively low dose, 0.21 mg/kg. After 24 ses-
sions of 0.21 mg/kg (

 

2

 

)-nicotine as the training dose, no mice
could consistently choose the correct lever at the beginning of
the session, so the training dose was raised to 0.28 mg/kg (

 

2

 

)-
nicotine. After 28 sessions at 0.28 mg/kg (

 

2

 

)-nicotine, the
mice were still not choosing the correct lever. The most con-
sistent 12 responders (based on %DLR) were selected and
the training dose was raised to 0.42 mg/kg (

 

2

 

)-nicotine. After
18 sessions at 0.42 mg/kg (

 

2

 

)-nicotine, all but one mouse
achieved our discrimination criteria.

 

Dose–Effect of (

 

2

 

)-Nicotine

 

The effects of increasing doses of (

 

2

 

)-nicotine on percent
drug lever responding (%DLR) and response rates are shown
in Fig. 1. Percent drug lever responding increased systemati-
cally across all doses, 

 

F

 

(6, 54) 

 

5

 

 29.24, 

 

p

 

 

 

,

 

 0.0001, except for
0.56 mg/kg, which showed a slight (but nonsignificant) de-
crease. Tukey’s Protected 

 

T

 

 post hoc analysis showed that ev-
ery dose except for 0.07 mg/kg elicited %DLR significantly
higher than vehicle (

 

p

 

 

 

,

 

 0.01), and the maximum %DLR was
observed at the training dose of 0.42 mg/kg. The ED

 

50

 

 was de-
termined to be 0.11 mg/kg, with a 95% confidence interval of
0.09–0.14 mg/kg. Response rates were significantly affected by
dose of nicotine, 

 

F

 

(6, 54) 

 

5

 

 6.24, 

 

p

 

 

 

,

 

 0.0001. Responses per
minute after injection of 0.56 mg/kg nicotine were signifi-
cantly less than after vehicle administration (

 

p

 

 

 

,

 

 0.01).

 

Time Course Analysis

 

The results of the time course analysis are shown in Fig. 2.
The effect of the time between drug administration and test

FIG. 1. Percent drug-lever responding (filled circles) and responses
per minute (empty circles) as a function of dose of (2)-nicotine. Data
are expressed as means 6 SEM. Mice were tested 5 min after SC
injection of nicotine. *p , 0.05 (different from vehicle), n 5 10.

FIG. 2. Time course of the nicotine discriminative stimulus in the
C57BL/6 mouse. Mice were injected with 0.42 mg/kg nicotine and
tested after different time intervals. Percent drug lever responding
(filled circles) and responses per minute (empty circles) are expressed
as means 6 SEM. *p , 0.05 (different from 5 min), n 5 10.
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session on %DLR was significant, 

 

F

 

(4, 32) 

 

5

 

 10.4, 

 

p

 

 

 

,

 

 0.0001.
When the mice were tested less than 1 min after administra-
tion of 0.42 mg/kg (

 

2

 

)-nicotine the mean %DLR was 49.6.
After 5 min (the time point used with (

 

2

 

)-nicotine through-
out the study), the mean %DLR had increased to 87.2. Post
hoc analysis revealed that %DLR after 30 min (mean 

 

5

 

 27.2)
and 60 min (mean 

 

5

 

 5.7) were significantly less than after the
5-min tests. No significant differences in rate of responding
were observed at any time, 

 

F

 

(4, 32) 

 

5

 

 2.29, 

 

p

 

 

 

5

 

 0.08.

 

Generalization and Antagonism Tests

 

Results from the generalization tests with (

 

2

 

)-nicotine are
shown in Fig. 3. (

 

1

 

)-Nicotine substituted for (

 

2

 

)-nicotine
only at doses at least five times larger than the training dose of
(

 

2

 

)-nicotine. The ED

 

50

 

 was calculated to be 1.75 mg/kg, with
a 95% confidence interval of 0.75–4.05 mg/kg. Response rates
were significantly affected by (1)-nicotine, F(4, 24) 5 5.28, p ,
0.01, with the 8.0 mg/kg dose suppressing rates entirely (p , 0.01).

The antagonism tests with mecamylamine and scopola-
mine and generalization tests with d-amphetamine are pre-
sented in Table 1. Mecamylamine (0.3 mg/kg) by itself did not
elicit any responding on the drug lever, and when given in

conjunction with 0.42 mg/kg (2)-nicotine completely blocked
the (2)-nicotine cue. Response rates were not significantly
different from vehicle. Scopolamine (0.03 mg/kg) given in
conjunction with 0.42 mg/kg (2)-nicotine was unable to atten-
uate the cue properties of (2)-nicotine, even though this dose
combination significantly reduced response rates (p , 0.05).
Scopolamine (0.03 mg/kg) given alone did not elicit any re-
sponding on the drug lever, and had no significant effect on
response rates. Both of the d-amphetamine doses that were
tested (0.5 and 1.0 mg/kg) partially substituted for (2)-nico-
tine, and both doses suppressed response rates when com-
pared with vehicle (p , 0.01). 

DISCUSSION

The results obtained from the present series of experi-
ments show that C57BL/6 mice can be trained to discriminate
(2)-nicotine from saline in a two-lever operant procedure.
Initial lever pressing and discrimination training took a total
of 99 sessions to complete, though it is not known whether or
not this many sessions will be required in future studies due to
the difficulty experienced in determining an adequate training
dose. It is our hope that the effort exerted here to identify the
minimally effective training dose for C57BL/6 mice will help
to guide future attempts to identify appropriate training doses
for other mouse strains, as relative sensitivities to other ef-
fects of (2)-nicotine have been established for many strains
[e.g., (21)].

Based on this initial study, the (2)-nicotine cue in C57BL/6
mice appears similar to the (2)-nicotine cue produced in rats.
For example, the dose–effect curve and ED50 value generated
(ED50 5 0.11) are comparable with those obtained from Spra-
gue–Dawley rats trained at a similar dose in a previous study
(ED50 5 0.098) (30). Also, the results from these initial gener-
alization and antagonism tests (Table 1) are similar to those
obtained from rats (29–31,34). The nicotinic antagonist
mecamylamine completely blocked the (2)-nicotine cue with-
out affecting response rates, while the muscarinic antagonist
scopolamine failed to have any effect on the (2)-nicotine cue,
even though response rates were significantly suppressed.
(1)-Nicotine substituted for (2)-nicotine only at doses much
higher than the training dose [the ED50 value generated for
(1)-nicotine was almost 15 times higher than the ED50 for
(2)-nicotine], suggesting a degree of stereospecificity of the

FIG. 3. Generalization to (1) nicotine. Mice were tested 5 min after
SC injection of (1) nicotine. Percent drug lever responding (filled cir-
cles) and responses per minute (empty circles) are expressed as
means 6 SEM. *p , 0.05 (different from five vehicles), n 5 10.

TABLE 1
OTHER GENERALIZATION AND ANTAGONISM TESTS

Drug No. of Mice Substituting
%DLR 

(Mean 6 SEM)
Responses/Minute 

(Mean 6 SEM)

Vehicle 0/10 2.5 6 1.97 1.16 6 0.16
0.42 mg/kg (2)-Nicotine 10/10 96.0 6 2.07 0.73 6 0.09
0.3 mg/kg Mecamylamine 0/10 6.0 6 4.43 1.13 6 0.03
0.3 mg/kg Mecamylamine

1 0.42 mg/kg (2)-Nicotine
0/10 0.1 6 0.09 0.88 6 0.14

0.03 mg/kg Scopolamine HCl 0/9 11.59 6 4.99 1.1 6 0.03
0.03 mg/kg Scopolamine HCl

1 0.42 mg/kg (2)-Nicotine
8/9 93.5 6 4.62 0.56 6 0.14*

0.5 mg/kg d-Amphetamine 4/9 57.67 6 14.69 0.48 6 0.12*
1.0 mg/kg d-Amphetamine 4/9 53.18 6 15.49 0.36 6 0.13*

Number of mice substituting, percent drug lever responding (%DLR), and responses per minute from the
generalization and antagonism tests with mecamylamine, scopolamine HCl, and d-amphetamine. For the purpose
of comparison, results from control tests with vehicle and 0.42 mg/kg (2)-nicotine are also presented.

*p , 0.05 (different from five vehicles).
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receptor mediating (2)-nicotine’s DS. Partial generalization
was produced by amphetamine, again mirroring results obtained
from the rat (6,34). One difference between the results ob-
tained in the present study and those generally obtained from
studies with rats relates to the time course of the (2)-nicotine
cue. The time course analysis revealed a rapid onset of the
cue, which was completely gone after 60 min. This is in con-
trast to data obtained from Sprague–Dawley rats that indicate
the cue can last up to twice as long (34). A probable explana-
tion is differences in the metabolism of (2)-nicotine between
mice and rats, as data suggests that mice metabolize (2)-nicotine
faster than rats (32).

The ability to examine the discriminative stimulus proper-
ties of nicotine in mice will provide additional opportunities
to investigate the genetic regulation of responsiveness to a be-
havioral effect that is likely to be relevant to the abuse liabil-
ity of nicotine. A measure of relative sensitivity to the nico-
tine cue could be obtained by determining how many training
sessions were required for each strain to learn a discrimina-
tion task using a selected dose of nicotine. Alternatively, a
protocol could be developed to determine the minimally ef-
fective training dose of nicotine for each strain. Other strate-
gies could employ new techniques in molecular biology that
are particularly well suited to mice. Most notably, the avail-
ability of mouse strains that are deficient in certain receptor
subunits (i.e., “knockout” mice) could help to clarify the role
of different nicotine receptor subtypes. Several studies have
demonstrated that mice that lack either b2 or a7 nicotine re-
ceptor subunits are viable and generally appear to be normal
[e.g., (23,25)], and when compared to normal mice, dramatic
differences in responsiveness to the effects of nicotine can be
observed. For example, mice prepared with a null mutation
for the b2 subunit will not self-administer nicotine and display
abnormal avoidance learning (25,26), while mice with a null
mutation for the a7 subunit express no a-bungarotoxin bind-
ing sites and lack the rapidly desensitizing nicotinic currents
associated with them (23). If the absence of a particular sub-
unit prevented mice from learning the nicotine discrimination
task or appreciably altered its generalization profile, then the
receptor(s) associated with that subunit would be implicated
in playing a critical role in mediating the discriminative stimu-
lus effects of nicotine.

Recent pharmacological evidence in rats suggests that the
a7 nicotinic receptor is not involved in the discriminative stim-
ulus effects of nicotine, as the a7 selective antagonist methyl-
lycaconitine failed to block it (5), suggesting that it may be
action at a4b2 nicotinic receptors that is responsible for pro-

ducing the nicotine cue. If mouse strains that are more sensi-
tive to the DS effects of nicotine are shown to possess rela-
tively higher levels of a4b2 nicotinic receptors, they would be
implicated in playing an important role in mediating the DS of
nicotine. Sensitivities to nicotine of different mouse strains
have already, for some behavioral and physiological mea-
sures, been strongly correlated with the maximum number of
binding sites labeled by either [3H]nicotine or [127I] a-bun-
garotoxin (11,21). In fact, indirect evidence supporting the im-
portance of a4b2 receptors to the DS properties of (2)-nico-
tine comes from the finding that mice bred for sensitivity to
the locomotor stimulating effects of nicotine (which are corre-
lated with higher levels of [3H]nicotine binding) (15) are also
more sensitive to nicotine-induced conditioned place prefer-
ence, an effect that is easily relatable to DS properties (35).
Although a more complete understanding of which subunits
assemble in vivo to form functional receptors and the devel-
opment of more selective nicotinic agonists and antagonists
will be required to fully characterize the receptor mechanisms
that mediate the DS effects of nicotine, the use of inbred
mouse strains to investigate the role of genotype has the po-
tential to significantly advance this effort.

It will be important to determine whether the sensitivity of
the nicotine discriminative stimulus will correlate with the ex-
pression of nicotinic receptor subunits across strains, as this
research may have important implications for humans. There
is a great deal of experimental evidence that genetics plays a
key role in determining whether or not humans will become
smokers (10,27,28,37), and it is likely that the relative expres-
sion of particular nicotinic receptor subunits (and the func-
tional receptor subtypes they compose) contributes to this
tendency. It also seems likely that the discriminative stimulus
properties of nicotine are related to the abuse potential of to-
bacco. Therefore, a clearer understanding of the link between
the genetic regulation of nicotine receptors and sensitivities to
the discriminative stimulus properties of nicotine could help
to explain why some people become smokers, while others do
not. This would, in turn, aid efforts to develop rational phar-
macological strategies for helping people to quit smoking.
These initial experiments with C57BL/6 mice have shown that
such an analysis of the nicotine cue in mice is possible.
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