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sanofi aventis DISPLAYS ANXIOLYTIC-LIKE EFFECTS IN RODENTS aohi
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Introduction Results
3 adrenoceptors of the B: and B subtypes are known to play a role in CLASSICAL MODELS OF ANXIETY MODELS OF ANXIETY BASED ON A CONFRONTATION WITH A PREDATOR OR AN AGGRESSIVE RESIDENT
depression and anxiety-related disorders. However, little is known
about the implication of s adrenoceptors in stress-related disorders. EI:'EIE- EFFECTS OF SR58611A AND DIAZEPAM IN THE GERBIL 4-PLATE TEST EFFECTS OF SR58611A AND DIAZEPAM ON SEVERAL BEHAVIORAL RESPONSES DISPLAYED BY MICE BEFORE

(LINE CROSSINGS) AND DURING (AVOIDANCE DISTANCE, CHASE SPEED, NUMBER OF STOPS, A/W, UPRIGHT POSTURES

Earlier experiments in rodents have demonstrated that the
AND BITINGS) EXPOSURE TO A LONG EVANS RAT IN THE MOUSE DEFENSE TEST BATTERY.

stimulation of the Bs receptor subtype with SR58611A resulted in
antidepressant-like effects (Simiand et al., 1992, Stemmelin et al., Diazepam SR58611A SR58611A SR58611A
2004). It was hypothesized that the compound may also have stress-
attenuating properties. Thus, the present study aimed at
investigating the effects of SR58611A in classical models of anxiety
using different species
and models based on

ethological-oriented 3N, H
techniques that reflect OCH.CO0C,te
different emotional states.

Moreover, SR58611A was JHCI
also tested for potential
side effects classically

Compound Dose g ] Upright Bitings
(mg/kg p.o.) (m/s) ance (cm) postures
| o | 11952631 | 0722005 | 12012124 | 928x028 | 0002000 | 285:0.14
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Number of punished crossings

3 10 3 10

i kg, p.o. /kg, p.o. | 1 | 13472849 | 053:006 | 1205:189* | 4.18:072" | 063:020 | 210:028 | 1812035
observed with benzo- Chemical structure of SR58611A mg/kg, p.o. mg/kg, p.o.
diazepines. Each bar represents the mean (+ SEM) number of punished crossings during a period of 1 min. The drugs were administered 60 minutes prior to testing — 104.8 = 8.63 0.46 = 0.15 87.3 £ 20.0 1.60 = 0.56 1.70 = 0.45 m 0.90 = 0.31

(A) or during 7 days and 60 minutes prior to testing (B). *P<0.05; ** P<0.01 versus vehicle, Dunnett's test. AIW = approaches followed by avoidances responses

Data represent mean + SEM. SR58611A and diazepam were administered 60 min before testing. * P<0.05; ** P<0.01 Dunnett’s or Dunn’s test.
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drinking and elevated plus-maze tests in rats. Social interactions in
gerbils and mice and the consequence of a mouse social defeat
stress were also evaluated. The mouse defense test battery, a
sensitive and appropriate tool for preclinical evaluation of anxiety-
modulating drug, was used to test the effects of SR58611A on
defensive reactions. The present study also investigated if SR58611A
produced the adverse side effects classically observed with

* SR58611A

Methods [EFTTZ¥ Al EFFECTS OF SR58611A AND DIAZEPAM IN Table 1 EFFECTS OF SR58611A AND DIAZEPAM IN THE RAT 0008000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000bs0c00ssess0s0
AR N OGEL CONFLICT-TEST o R [EFTZY 3 EFFECTS OF SR58611A AND DIAZEPAM IN THE MOUSE .
_ _ CRr SOCIAL DEFEAT STRESS PARADIGM SR58611A decreased risk
Effects of SR58611A were assessed in a variety of classical animal Compound Each barenmaents assessment, flight and
models of anxiety, including 4-plate test in gerbils, Vogel punished Diazepam SR58611A _ the mean (+ SEM) potently reduced defensive
46 = 0.54

Diazepam SR58611A ﬁ]e:ﬁ:’g;gﬁ g:nessgfe"t threats and attacks in the
strossod mico stressod mico SHelclRvatotiphies mouse defense test battery

maze test during a without affecting motor
R activity. Moreover, SR58611A
stressed by a 60 min

exposure to an fully counteracted the

aggressive resident decrease in exploratory
were compared to

r 78 = 0.73

os0x200 | 17432500
* Diazepam 11.92 = 2,40** | 24.5 ,.91** 8.36 = 0.44

Number of punished responses
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benzodiazepines: muscle relaxant effects and pharmacodynamic unstressed controls. behavior induced by a

interaction with alcohol (using the rotarod test in mice), sedative Data represent mean = S.E:M. The drugs were administered 60 minutes prior to The drugs were social defeat stress in mice

properties (different measures of locomotion in mice and rats), 5 7 testing. * P<0.05; ** P<0.01, Dunnett’s test. ae!m";'s;eret_d 90 min suggesting that SR58611A

amnesic effects (short term episodic memory in the object mg/kg, i.p. fgfé_o%; ¥y ,1_.2%.01 displayed anti-anxiety effects

recognition task in mice, spatial reference memory in the Morris 1 SERA10 versus stressed in unescapable and highly
t in rat d i i iet duced by withd I ma/koppios m/kg, p-o- vehicle, Dunnett's . .

water maze in rats), and increase in anxiety produced by withdrawal Each bar represents the mean (+ SEM) number of punished ) stressful situations.

from a 10-day repeated treatment. These tests have been described responses during a period of 5 min. The drugs were administered fost

in details in Griebel et al., 2001, 2002. 30 minutes prior to testing.
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*P<0.05; ** P<0.01 versus vehicle, Dunnett's test.
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D [EFTEEM EFFECTS OF SR58611A AND DIAZEPAM IN THE SOCIAL INTERACTION TEST IN GERBILS AND MICE

The drugs used were SR58611A and diazepam. Compounds were Diazepam SR58611A
prepared as solutions (SR58611A) or suspensions in physiological

SUMMARY OF THE EFFECTS OF SR58611A IN MODELS OF ANXIETY. COMPARISON WITH DIAZEPAM.
Models of anxiety Side effects

4-plate Vogel Social Social Defense Defense Defense Social Rotarod Rotarod |Withdrawal-| Episodic Spatial
conflict interaction | interaction| battery battery battery defeat with induced memory

Flight Risk Aggresssion ethanol anxiety ji Water

jtti maze

Diazepam SR58611A
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saline or distilled water containing 0.5% Tween80. Drugs administered =z =z
intraperitoneally (i.p.) or per os (p.0.) were given in a constant volume § § mn“mmmmmmmmm“
f 5 (rats) or 20 (mi n rbils) ml/kg. 82 8 3/3* 100 10)* 30
of STy SR ] amr BT [ @ | s | s | 1 | 3 | s | o3 | w0 | sm | >0 | wr |
Eo £ 1 3 1.5 0.1 1 1 3 2 10 3
S £ 5"
: 5 S MED: p.o. or (i.p.) * repeated treatment
g g
a a
:
* Griebel et al. (2001) J. Pharmacol. Exp. Ther. 298:753-68. C I
+ Griebel et al. (2002) J. Pharmacol. Exp. Ther. 301:333-45. 01 03 1 3 10 1.5 0.3 1 onciusion
+ Simiand J et al. (1992) Eur. J. Pharmacol, 219:193-201. mg/kg, p.o. mg/kg, p.o. mg/kg, p.o. Th daar d SR58611A bl d Nata
+ Stemmelin et al. (2004) Eur. N hoph 1. 14(S3): $224. tent an ctiv renoceptor nist 11A w etor nxiety-related r n
2 S e op sy oD A gl 45 Each bar represents the mean (+ SEM) duration of interaction (in seconds) during a period of 4.30 min in gerbils (A) and 5 min in mice (B). The drugs . Spotentd 2 Se'e S Ba LI LE L 5 23 a O e uce.a ety-relate e§po S
were administered 60 minutes prior to testing. ** P<0.01, **P<0.001 Dunnett's test. in several animal n_'\odels. The drug showed a broad range of efficacy in clas_5|cal models of anxiety and
in tests of unavoidable stress exposure. Moreover, SR58611A was devoid of adverse side effects
The expert technical assistance of Carmen Aliaga, Monique L'Hermitte, Marie Georgette Gout, Daphné SR58611A increased the number of punished line crossings in the gerbil 4-plate test, the number of punished classically observed with benzodiazepines. These findings suggest that SR58611A may have beneficial

R O O e e responses in the Vogel conflict test, exploration time of open arms in the elevated plus-maze in rats without effects on anxiety-related behaviors, strengthening further the therapeutic value of the (: adrenoceptor

affecting motor activity and the increased duration of social contacts in the social interaction test in gerbils agonist, which was shown to have a strong potential for the treatment of major depression (Simiand et al.,
and mice, indicating that SR58611A displayed robust anxiolytic-like effects in classical models of anxiety. 1992, Stemmelin et al., 2004).
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