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antagonist WAY-100635 on murine ago-
nistic behavior.

 

 PHARMACOL BIOCHEM BEHAV 

 

64

 

(3) 549–554, 1999.—The present study examined the influences of
the selective 5-HT

 

1A

 

 receptor antagonist, WAY-100635, on the social and agonistic behavior exhibited by male resident mice
during encounters with unfamiliar intruder conspecifics. Acute administration of WAY-100635 (0.01–1.0 mg/kg sc) dose de-
pendently enhanced the duration of resident maintenance behavior, reaching statistical significance at 1.0 mg/kg. The dura-
tion of resident attend/approach behavior was reduced at 0.01 mg/kg. Drug-free intruder animals showed a reduction in the
frequency and duration of attend/approach behavior when the resident mice were treated with 0.01 mg/kg WAY-100635. No
other significant effects on behavior were detected for WAY-100635. A previous investigation reported that WAY-100635 in-
duced anxiolytic-like effects in the mouse light/dark box test. In the present study, however, the level of defensive behavior of
the saline-treated resident mice was too low for any further anxiolytic-like attenuation of this behavior to be observed. There-
fore, no conclusions regarding the potential anxiolytic activity of WAY-100635 may be drawn from the data presented here.
Current results are consistent with data for the lack of effect of WAY-100635 on rat agonistic behavior but contrast with find-
ings for the effects of the 5-HT

 

1A

 

 receptor antagonists (

 

1

 

)-WAY-100135 and SDZ 216-525 on mouse agonistic behavior.
© 1999 Elsevier Science Inc.
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THE development of selective 5-HT

 

1A

 

 receptor antagonists
has been moderate, and a number of promising compounds
have subsequently been demonstrated to lack potency and/or
selectivity (9). Furthermore, many of the postulated antago-
nists have latterly been shown to possess partial agonist prop-
erties (3,9,15). However, one compound that appears to sat-
isfy the requirements of selectivity and antagonist activity at
both pre- and postsynaptic 5-HT

 

1A

 

 receptors is the phenylpip-
erazine WAY-100635 (N-{2-[4-(2-methoxyphenyl)-1-piper-
azinyl]ethyl}-N-(2-pyridinyl)cyclohexanecarboxamide trihydro-
chloride)(9,15).

WAY-100635 is a novel, potent, and selective 5-HT

 

1A

 

 re-
ceptor antagonist that is 

 

.

 

100-fold selective for 5-HT

 

1A

 

 sites
relative to a range of other CNS receptors (9). In vitro elec-
trophysiological studies indicated that although WAY-100635
did not possess any agonist properties, the compound dose
dependently blocked the effects of agonists in the CA1 region
of the hippocampus and somatodendritic 5-HT

 

1A

 

 receptors
located on the dorsal raphe 5-HT neurons (9). In tests of be-

havior, although WAY-100635 did not influence cognition in
the delayed matching-to-position model of short-term mem-
ory in the rat, the compound blocked the ability of 8-OH-
DPAT to induce the “5-HT syndrome,” hyperphagia, hypother-
mia, and elevate plasma ACTH levels (9).

Germane to the current study, in terms of the possible link
between murine agonistic behavior and anxiety (2–6), are re-
ports that WAY-100635 produced anxiolytic-like effects in
the elevated plus maze (7) and the mouse light:dark test (9).
By contrast, WAY-100635 did not influence conditioned
emotional responding in the rat (16). Furthermore, central
application of WAY-100635 into the dorsal region of the peri-
aqueductal grey increased 

 

D

 

,

 

L

 

-homocysteic acid induced aver-
sive behavior in rats, whereas systemic application of WAY-
100635 was without effect (1).

Given our previous findings for the effects of pindobind
5-HT

 

1A

 

 (2), (

 

2

 

)-pindolol, (3) SDZ 216-525, and (

 

1

 

)-WAY-
100135 (6) on murine agonistic behavior, it was of interest
to compare such data with results obtained for the more se-
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lective 5-HT

 

1A

 

 antagonist WAY-100635, as observed in the
resident–intruder paradigm. The resident–intruder (isolation-
induced aggression) paradigm, allows offensive aspects of
agonistic behavior in the resident mouse to be recorded. How-
ever, where the intruder conspecific is also examined, defen-
sive aspects of agonistic behavior may also be measured (12).

 

METHOD

 

Subjects and Procedure

 

Eighty adult male albino mice of the BKW strain, weigh-
ing between 30–40 g from Queens University Belfast Medical
Biology Centre Breeding stock were used. Four weeks prior
to testing the mice were randomly allocated to resident (

 

n

 

 

 

5

 

40) or intruder (

 

n

 

 

 

5

 

 40) status. Resident mice were isolated
(cage size 30 

 

3

 

 15 

 

3

 

 13 cm), while intruder mice were housed
with siblings in groups of approximately ten (cage size 44 

 

3

 

28 

 

3

 

 13 cm). Throughout the 4 weeks prior to testing, all ani-
mals were housed under a 12:12-h reverse light/dark schedule
(lights off at 1200 h) in a temperature-controlled room
(24

 

6

 

1

 

8

 

C) and given fresh bedding weekly, with food and wa-
ter available ad lib.

Behavioral testing took place during the dark phase under
red light in the resident’s “home cage.” Food and water were
removed from test cages for the duration of encounters. Iso-
lated resident mice were weighed, marked for recognition,
and randomly assigned to dose treatment groups. Only iso-
lated resident mice received drug treatments, and four experi-
mental conditions were used (

 

n

 

 pairs in each condition 

 

5

 

 10);
saline, 0.01, 0.1, and 1.0 mg/gk WAY-100635. Intruder mice
were then introduced into the home cages of the residents
and the ensuing 10-min encounters recorded on video tape by
a Panasonic Saticon color video camera (model WVP200E)
with low-light facility for later analysis. The test cages were il-
luminated by two 60-W “angle poise” lamps during social en-
counters. Tape analysis was carried out using a Panasonic
video recorder, a VDU, and an IBM computer equipped with
“Hindsight” software.

WAY-100635 was dissolved in physiological saline, which
also served as drug-vehicle control. All injections were per-
formed subcutaneously (SC) in a volume of 10 ml/kg 30 min
prior to behavioral testing (9). Doses were selected on the ba-
sis of previous investigations (9). Animals used were both
drug and experimentally naive. The experimenter remained
unaware of the conditions until data analysis was complete.

The experimental protocol was in compliance with the UK
Animals Scientific Procedures Act 1986.

 

Measures

 

Behavioral analysis was similar to previously detailed pro-
cedures (2–6,10). Briefly, videotapes were analyzed using di-
rect keyboard inputs to the microcomputer that had been
programmed to produce data output in the form of frequency
and real-time duration of behavioral elements (Table 1).

 

Statistical Analysis

 

Data for each behavioral element were grouped according
to treatment and analyzed using Kruskal–Wallis nonparamet-
ric one-way analysis of variance across treatment groups.
Where significant, variations in the data were identified, post
hoc comparisons (with control group) were performed by
Mann–Whitney 

 

U

 

-tests. Figures depict the frequency and du-
ration measures for each behavioral element as medians for
each treatment group.

 

RESULTS

 

Drug-Treated Resident Mice (Table 2)

Nonsocial behavior. 

 

Kruskal–Wallis analysis revealed no
significant variation in the frequency of maintenance behav-
ior or the frequency and duration of cage exploration, rear-
ing, and digging behaviors across treatment groups (

 

H

 

s 

 

<

 

5.80, 

 

p

 

 

 

.

 

 0.05 in all cases). However, a significant 

 

H

 

-value
was identified for maintenance duration (

 

H

 

 

 

5

 

 10.768, 

 

p

 

 

 

,

 

0.05). Post hoc Mann–Whitney procedure indicated a signifi-
cant increase in maintenance duration at 1.0 mg/kg (

 

U

 

 

 

5

 

10.5, 

 

p

 

 

 

,

 

 0.02).

 

Social behavior. 

 

Kruskal–Wallis analysis detected a signifi-
cant variation in the duration of attend/approach behavior (

 

H

 

 

 

5

 

8.248, 

 

p

 

 

 

,

 

 0.05) but failed to identify any significant variation
in the frequency of this behavioral element or, indeed, in the
frequency and duration measures for any of the other behav-
ioral elements of social behavior (

 

H

 

 

 

<

 

 5.48, 

 

p

 

 

 

,

 

 0.05 in all
cases). Post hoc analysis revealed that the duration of attend/
approach behavior was significantly decreased following treat-
ment with WAY-100635 at 0.01 mg/kg (

 

U

 

 

 

5

 

 16.5, 

 

p

 

 

 

,

 

 0.02).

 

Offensive/defensive behavior. 

 

Kruskal–Wallis analysis
failed to reveal any significant variation in the frequency and du-
ration measures for any of the behavioral elements of offen-
sive behavior (

 

H

 

s 

 

<

 

 4.14, 

 

p

 

 

 

.

 

 0.05 in all cases) or defensive
behavior (

 

H

 

s 

 

<

 

 4.40, 

 

p

 

 

 

.

 

 0.05 in all cases).

 

Intruder Mice (Table 3)

Nonsocial behavior. 

 

Kruskal–Wallis analysis did not reveal
any significant variation in the frequency and duration mea-

TABLE 1

 

BEHAVIORAL ELEMENTS (GROUPED ACCORDING TO MOTIVATIONAL
CATEGORY) USED TO EXAMINE THE EFFECTS OF WAY-100635 ON

MURINE BEHAVIOR

Category Elements

 

Nonsocial Cage exploration, rearing, maintenance, digging.
Social Naso-genital, naso-nasal, nonspecific partner investigation, follow, 

attend/approach, stretched/attend.
Offensive Aggressive groom, tail rattle, offensive sideways, offensive upright, 

chase, bite-attack.
Defensive Evade, defensive sideways, defensive upright, submissive upright, 

frozen crouch
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sures for any of the behavioral elements of nonsocial behav-
ior (

 

H

 

s 

 

<

 

 3.99, 

 

p

 

 

 

.

 

 0.05 in all cases) of the intruder mice fol-
lowing acute treatment of resident animals with WAY-
100635.

 

Social behavior. 

 

Kruskal–Wallis analysis of variance yielded
a significant variation in both the frequency (

 

H

 

 

 

5

 

 7.83, 

 

p

 

 

 

,

 

0.05) and duration (

 

H

 

 

 

5

 

 8.989 at 

 

p

 

 

 

,

 

 0.05 of attend/approach
behavior but failed to reveal any other significant variations in
the frequency and duration measures for each of the other be-

havioral elements of social behavior (

 

H

 

s 

 

<

 

 6.63, 

 

p

 

 

 

.

 

 0.05 in all
cases). Post hoc analysis indicated that intruder mice exhib-
ited a significant decrease in the frequency (

 

U

 

 

 

5

 

 18, 

 

p

 

 

 

,

 

 0.02)
and duration (

 

U

 

 

 

5

 

 16, 

 

p

 

 

 

,

 

 0.02) of attend/approach behavior
following treatment of the resident mice with WAY-100635,
0.01 mg/kg.

 

Offensive/defensive behavior. 

 

Kruskal–Wallis analysis did
not detect any significant variation in the frequency and dura-
tion measures for any of the behavioral elements of offensive

TABLE 2

 

EFFECTS OF WAY-100635 (0.01–1.0 MG/KG) ON BEHAVIORS DISPLAYED BY RESIDENT MICE

Behaviors Vehicle 0.01 mg/kg 0.1 mg/kg 1.0 mg/kg H values

 

Nonsocial
Cage exploration f 26 (23.5–28.5) 23 (21.38–24.63) 23.5 (20.38–26.63) 25.5 (22.63–28.38) 2.009

d 253.14 (231.43–267.62) 290.67 (261.30–320.03) 342.85 (317.38–355.25) 332.11 (311.53–352.69) 4.851
Rearing f 0.5 (0–1.13) 0 (0–0.13) 0 (0–0) 0 (0–0.13) 5.254

d 2.99 (0.84–5.14) 0 (0–0.19) 0 (0–0) 0 (0–0.095) 5.804
Maintenance f 2 (1.5–2.5) 3 (2.75–3) 3 (2.38–3.5) 4 (3–5) 5.105

d 8.78 (5.81–11.75) 12.44 (8.81–16.07) 26.77 (19.97–33.56) 33.02 (25.6–40.43)‡ 10.768*
Digging f 0.5 (0.25–0.75) 0 (0–0) 0 (0–0.13) 0 (0–0) 3.544

d 1.19 (0–2.88) 0 (0–0) 0 (0–0.40) 0 (0–0) 4.376
Social

Naso-genital f 6.5 (4.38–8.63) 2.5 (0–5.13) 3 (1.38–4.63) 4 (2.25–5.75) 1.774
d 27.56 (16.77–38.34) 12.56 (2.97–22.15) 16.09 (9.55–22.62) 23.77 (15.17–32.36) 1.078

Naso-nasal f 8.5 (6.88–10.13) 6.5 (5.5–7.5) 6 (4.5–7.5) 5.5 (4.38–6.63) 3.581
d 26.87 (16.95–36.78) 28.98 (23.38–34.58) 16.13 (7.62–24.64) 18.48 (13.02–23.93) 4.043

Nonspecific investigation f 7 (5.5–8.5) 10 (7.25–12.75) 8 (5.75–10) 9 (6.13–11.88) 1.084
d 31.19 (19.78–42.6) 56.81 (35.53–78.09) 26.03 (15.08–36.97) 50.67 (34.05–67.01) 1.421

Follow f 3.5 (2.13–4.88) 1 (0.25–1.75) 1.5 (.63–2.38) 2.5 (1.38–3.63) 1.731
d 13.59 (9.15–18.03) 1.86 (0.08–3.64) 7.93 (3.86–1.99) 4.45 (0.38–8.52) 2.570

Attend/approach f 4 (3–5) 2 (1.25–2.75) 4.5 (3.25–5.75) 5 (3.75–6.25) 5.482
d 13.47 (9.65–17.30) 4.25 (2.87–5.53)† 10.12 (7.65–12.58) 7.04 (3.11–10.97) 8.249*

Stretch/attend f 0 (0–0.25) 0 (0–0.13) 0 (0–0) 0 (0–0.13) 2.704
d 0 (0–1.70) 0 (0–0.21) 0 (0–0) 0 (0–0.19) 3.250

Offensive
Aggressive groom f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.724

d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.724
Tail rattle f 13 (8.5–17.5) 6 (3.13–8.86) 8.5 (5.25–11.75) 4.5 (2.25–6.75) 2.547

d 40.97 (27.39–54.29) 15.95 (5.26–26.64) 26.24 (17.12–35.35) 8.725 (2.88–14.57) 2.052
Offensive sideways f 15.5 (9.88–21.13) 8 (4.25–11.75) 12 (6.75–17.25) 9 (6.13–11.88) 1.491

d 77.27 (48.99–105.54) 32.06 (14.33–49.79) 58.24 (37.17–79.30) 46.01 (31.48–60.53) 1.717
Offensive upright f 0 (0–0.25) 0 (0–0) 0 (0–0.25) 1 (0.63–1.38) 3.325

d 0 (0–1.10) 0 (0–0) 0 (0–0.93) 3.10 (1.19–5.00) 4.137
Chase f 0 (0–0.75) 0 (0–0.13) 0 (0–0) 0 (0–0.13) 1.600

d 0 (0–1.03) 0 (0–0.19) 0 (0–0) 0 (0–0.08) 1.482
Bite attack f 11.5 (5.63–17.38) 23 (11.75–34.25) 14 (6.63–21.38) 16 (3.88–28.13) 0.452

d 22.99 (6.97–39.02) 26.24 (12.25–40.23) 16.78 (8.95–24.60) 17.90 (5.81–29.98) 0.263
Defensive

Evade f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0.235
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 0.235

Defensive sideways f 0 (0–0) 0 (0–0) 0 (0–0.13) 0 (0–0) 4.219
d 0 (0–0) 0 (0–0) 0 (0–0.52) 0 (0–0) 4.401

Defensive upright f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.000
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.000

Submissive upright f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)

Frozen crouch f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)

Data expressed as medians (upper to lower quartiles) for frequency (f) and duration (d). Significant values refer to Mann–Whitney compari-
sons with vehicle.

* 

 

p

 

 

 

,

 

 0.05, † 

 

p

 

 

 

,

 

 0.02, ‡ 

 

p

 

 

 

,

 

 0.002.
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behavior (

 

H

 

s 

 

<

 

 6.81, 

 

p

 

 

 

.

 

 0.05 in all cases) or defensive behav-
ior (

 

H

 

s 

 

<

 

 7.21, 

 

p

 

 

 

.

 

 0.05 in all cases) of the intruder mice fol-
lowing acute treatment of resident animals with WAY-
100635.

 

DISCUSSION

 

The exiguous change in murine behavior following acute sc
treatment with the selective 5-HT

 

1A

 

 receptor antagonist

WAY-100635, in the dose range 0.01–1.0 mg/kg, differs mark-
edly from the reported effects on murine agonistic behavior of
other 5-HT

 

1A

 

 antagonists (2,3,6) in the resident–intruder par-
adigm. Thus, in contrast to pindobind 5-HT

 

1A

 

 (2), (

 

2

 

)-pin-
dolol, and SDZ 216-525 (3), WAY-100635 (0.01–1.0 mg/kg
SC) did not significantly alter any elements of offensive and
defensive behavior. This result also contrasts with the in-
creases in tail rattle behavior and both offensive and defen-
sive sideways behaviors induced by acute treatment with

TABLE 3

 

BEHAVIOR OF UNTREATED INTRUDERS AS A FUNCTION OF DRUG STATE OF RESIDENTS (0.01–1.0 mg/kg WAY-100635)

Behaviors Vehicle 0.01 mg/kg 0.1 mg/kg 1.0 mg/kg H values

 

Nonsocial
Cage exploration f 28.5 (25.38–31.63) 21 (19.25–22.75) 28 (25.88–29) 24.5 (22.13–26.88) 3.986

d 337.89 (297.33–373.6) 353.28 (319.21–387.36) 339.4 (319.46–359.33) 374.69 (339.27–410.11) 0.915
Rearing f 1 (0.5–1.5) 0 (0–0.25) 0 (0–0.25) 0 (0–0) 3.474

d 1.45 (0.84–2.06) 0 (0–0.39) 0 (0–0.18) 0 (0–0) 2.712
Maintenance f 5.5 (3–8) 2.5 (1.88–3.13) 3.5 (2.5–4.5) 2.5 (1.5–3.5) 0.731

d 45.4 (32.19–57.55) 15.55 (12.09–19.01) 38.73 (27.89–49.57) 16.12 (3.40–28.84) 1.741
Digging f 3 (1.63–4.38) 3.5 (2.25–4.75) 3.5 (0.63–6.38) 6 (3–9) 0.447

d 9.97 (6.12–13.81) 7.29 (2.83–11.75) 15.98 (5.54–26.42) 16.75 (2.79–30.71) 1.840
Social

Naso-genital f 2.5 (1.5–3.5) 1.5 (0.88–2.13) 2 (1.38–2.63) 1 (0.5–1.5) 1.240
d 5.89 (3.6–8.17) 3.86 (1.15–6.57) 6.35 (4.21–8.49) 5.71 (3.15–8.27) 0.202

Naso-nasal f 8 (6.38–9.63) 4.5 (3.88–5.13) 3.5 (2.88–4.13) 4.5 (3.5–5.5) 6.630
d 20.35 (15.48–25.22) 21.2 (16.63–25.77) 14.45 (11.22–17.68) 18.6 (14.52–22.68) 4.616

Nonspecific investigation f 4 (2.88–5.13) 4.5 (3–6 ) 3.5 (2.88–4) 3.5 (2.25–4.75) 0.869
d 16.32 (8.41–24.22) 20.25 (13.41–27.09) 13.65 (10.7–16.59) 15.95 (9.00–22.89) 1.204

Follow f 0 (0–0.25) 0 (0–0.25) 0.5 (0.25–0.75) 0 (0–0) 2.458
d 0 (0–0.89) 0 (0–0.36) 1.13 (0.15–2.1) 0 (0–0 ) 3.451

Attend/approach f 2 (1–3) 0 (0–0)† 1.5 (1–2) 1 (0.5–1.5) 7.833*
d 3.73 (1.51–5.94) 0 (0–0)† 3.05 (1.47–4.64) 1.98 (0.49–3.46) 8.989*

Stretch/attend f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0.13) 1.315
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0.16) 1.384

Offensive
Aggressive groom f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.000

d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.000
Tail rattle f 0 (0–1.13) 0 (0–0.13) 0 (0–0.25) 0 (0–0.13) 0.464

d 0 (0–3.22) 0 (0–0.25) 0 (0–0.51) 0 (0–0.29) 0.513
Offensive sideways f 0 (0–0.13 0 (0–0) 0.5 (0.25–0.75) 0 (0–0) 4.703

d 0 (0–0.58) 0 (0–0) 1.6 (0.04–3.14) 0 (0–0) 5.306
Offensive upright f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)

d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)
Chase f 0 (0–0) 0 (0–0) 0 (0–0.63) 0 (0–0) 6.587

d 0 (0–0) 0 (0–0) 0 (0–2.86) 0 (0–0) 6.814
Bite attack f 0 (0–0.13) 0 (0–0) 0 (0–0.5) 0 (0–0) 4.789

d 0 (0–0.16) 0 (0–0) 0 (0–0.65) 0 (0–0) 4.834
Defensive

Evade f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.000
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 3.000

Defensive sideways f 13.5 (8.38–18.63) 13 (8.63–17.38) 13.5 (9.25–17.75) 12.5 (8.75–16.25) 0.145
d 52.71 (30.43–74.98) 95.04 (65.12–119.7) 85.33 (61.64–103.29) 103.02 (77.62–119.84) 1.769

Defensive upright f 9 (6.63–9.5) 0 (0–0.63) 0 (0–0.38) 1 (0.38–1.63) 7.213
d 38.84 (27.71–44.51) 0 (0–4.6) 0 (0–2.63) 5.56 (1.14–9.98) 6.214

Submissive upright f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 6.154
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 6.154

Frozen crouch f 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 4.318
d 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 4.318

Data expressed as medians (upper to lower quartiles) for frequency (f) and duration (d). Significant values refer to Mann–Whitney compari-
sons with vehicle.

* 

 

p

 

 

 

,

 

 0.05, † 

 

p

 

 

 

,

 

 0.02, ‡ 

 

p , 0.002.
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(1)-WAY-100135 (2.5–10.0 mg/kg) (6). However, the lack of
effect of WAY-100635 on murine agonistic behavior is in gen-
eral agreement with the reported lack of effect of acute (8)
and chronic (14) administration of WAY-100635 on the ago-
nistic behavior exhibited by resident rats in a similar experi-
mental paradigm.

We have previously reported (5) the effects of the 5-HT1B
agonists CGS 12066B and CP-94,253 on murine social and ag-
onistic behavior. The behavioral profile of CP-94,253, but not
CGS 12066B, supported the proposal that 5-HT1B receptors,
in addition to 5-HT1A receptors, inhibit murine agonistic be-
havior without concomitant motoric effects (5).

The only significant behavioral changes induce by WAY-
100635 in resident mice were a dose-dependent enhancement in
the duration of maintenance behavior, reaching significance at
1.0 mg/kg, and a significant reduction in both the frequency and
duration of attend/approach behavior at 0.01 mg/kg. By compari-
son, (1)-WAY-100135 significantly reduced attend/approach be-
havior at 1.0 mg/kg but enhanced this behavior at 5.0 mg/kg (6).

The drug-free intruder animals exhibited reduced fre-
quency and duration of attend/approach behavior following
the treatment of the resident mice with WAY-100635, 0.01
mg/kg. This change in the behavioral profile of intruder ani-
mals may reflect the reduction in this element of social behav-
ior displayed by resident animals; in other words, the intruder
mice adapt their behavior as a function of the change in be-
havior of the resident animals. Thus, in this study, the de-
creased attend/approach behavior exhibited by the resident
animals following treatment with WAY-100635, 0.01 mg/kg, is
reflected by a decrease in the same element of social behavior
displayed by intruder conspecifics (3,6).

We have previously argued (2–6) that the elements of non-
social behavior function as “in-built” checks for any drug in-
fluence on the activity of the resident animals. As discussed
above, the only change in murine nonsocial behavior induced
by WAY-100635 was an enhancement of resident mainte-
nance behavior at the highest dose tested. The lack of effect
of WAY-100635 on elements of nonsocial behavior is, there-
fore, in general agreement with previously published data for
the lack of motoric impairment induced by compounds with

5-HT1A receptor antagonist activity, for example, pindobind
5-HT1A, (2)-pindolol, SDZ 216-525, and (1)-WAY-100135
(2,3,6).

Previous studies by our group have shown that acute treat-
ment of resident mice with compounds that possess antago-
nist activity 5-HT1A receptors induce changes in murine be-
havior that may be explained as typical indicators of reduced
levels of anxiety (2–6). Although, as previously mentioned,
WAY-100635 has been shown to induce anxiolytic-like
changes in murine behavior in both the light/dark box (9) and
elevated plus-maze (7) models of anxiety, the level of defen-
sive behavior of the saline-treated resident mice observed
here was too low for any further anxiolytic-like attenuation of
this behavior to be observed. Therefore, no conclusions re-
garding the potential anxiolytic activity of WAY-100635 may
be drawn from the data presented here.

A comparison of the possible mechanisms by which (1)-
WAY-100135, SDZ 216-525, and WAY-100635 exert their
respective behavioral influences may explain the different
effects of these compounds on murine agonistic behavior.
(1)-WAY-100135 has been reported to possess antagonistic
properties at presynaptic somatodendritic 5-HT1A autorecep-
tors (15), postsynaptic 5-HT1A receptors (9), or a1-adrenocep-
tors (13). In comparison, SDZ 216-525 has been reported to
behave as a partial agonist at presynaptic somatodendritic
5-HT1A autoreceptors (13) and as an antagonist at a1-adreno-
ceptors (15). Thus, both of these 5-HT1A ligands exert their
behavioral effects via serotonergic/nonadrenergic mecha-
nisms. By contrast, WAY-100635 probably increases seroton-
ergic neuronal activity by blockade of somatodendritic 5-HT1A
autoreceptors (11,15), which may counteract the antagonist
action of WAY-100635 at postsynaptic 5-HT1A receptors (7).
The consequences of this mechanism of action by WAY-
100635, in the dose range employed in this study (9), are mini-
mal effects on the behavioral profile of both resident and
drug-free intruder animals.

In summary, WAY-100635 produced no significant
changes in the offensive and defensive elements of murine be-
havior. In addition, data from this study do not provide any
evidence for an anxiolytic-like effect of this compound.
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