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Effects of two new peptide antagonists of central cholecystokinin receptors, GB-101 (0.05-
0.40 mg/kg) and GB-115 (0.006-0.100 mg/kg), on the behavior of inbred animals differing
by the reactions to emotional stress were studied in standard tests for evaluation of tranquili-
zers. The test drugs dose-dependently increased the total locomotor activity in the open field
test in BALB/c mice and had no effect on the behavior of C57Bl/6 mice. GB-101 (0.4 mg/kg)
and GB-115 (0.025 and 0.05 mg/kg) produced an anxiolytic effect on MR rats (but not on
MNRA rats) in the elevated plus-maze and conflict tests. These data confirm anxioselective

effects of the test compounds.
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Behavioral characteristics of experimental animals
under conditions of emotional stress are genetically
determined [2]. Inbred animals differing by behavior
during stress (C57Bl/6 and BALB/c mice, MR and
MNRA rats) provide excellent possibilities for evalua-
tion of the role of phenotypes of the emotional stress
reaction (ESR) and for studies of the effects of anxio-
lytics on animals with initially different anxiety levels.

The studies of individual effects of benzodiaze-
pine derivatives showed that predominance of anxio-
lytic or sedative action depends on genetic factors:
under conditions of emotional stress benzodiazepine
tranquilizers activated behavior of animals with here-
ditarily determined freezing reaction and, vice versa,
caused sedation in animals with active reactions.

It was previously shown that central cholecysto-
kinin receptor antagonist GV150013 (GLAXO-Well-
come), a 1,5-benzodiazepine derivative, considerably
reduced anxiety of BALB/c mice with passive ESR
phenotype and did not modify the behavior of C57Bl/6

Institute of Pharmacology, Russian Academy of Medical Sciences,
Moscow

mice with active reaction to stress [9]. Targeted search
for agents with cholecystokinin-negative effect at the
Institute of Pharmacology resulted in development of
original peptide compounds. We investigated the ef-
fects of these compounds in animals with different
reactions to emotional stress in standard psychophar-
macological tests for evaluation of tranquilizers.

MATERIALS AND METHODS

Experiments were carried out on male C57Bl/6 and
BALB/c mice weighing 18-20 g (Stolbovaya Breeding

TABLE 1. Effects of GB-101 and GB-115 on Spontaneous
Motor Activity of BALB/c Mice (M+m, n=6)

Dose, mg/kg GB-101 GB-115
Control 2393.2+346.4 2312.0+288.1
0.025 — 2321.8+270.4
0.2 2552.2+277.1 —

Note. n: number of animal groups. “—” these doses were not used

for this compound.
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Center) and male Maudsley Reactive (MR) and Maud-
sley Non-Reactive (MNRA) rats weighing 160-190 g
(descendants from animals obtained from Winston
Salem Breeding Center, USA, and bred at the Labo-
ratory of Biological Models, Russian Academy of Me-
dical Sciences, Svetlye Gory Breeding Center). Ten
days before the experiment the animals were kept under
standard vivarium conditions: 8-10 animals per cage,
with free access to water and dry fodder and at 12:12
h day:night regimen. All experiments were carried out
from 9.00 to 13.00.

The most active peptide compounds characterized
as anxiolytics in screening studies GB-101 (Ph(CH2)4
COGlyTrpNH2) and GB-115 (Ph(CH2)5COGlyTrp
NH2) were injected intraperitoneally in suspension
with Twin-80 15 min before the test. Control animals
received suspension with Twin-80.

At the first stage of the experiment we used phar-
macogenetic methodology based on recording of the
parameters of different behavioral phenotypes of
C57B1/6 and BALB/c mice in the open field (OF) test.
In accordance with this methodology, the selective
anxiolytic effect is characterized by activation of
BALB/c mice behavior and the absence of sedation in

]

180
160
140+
120+
100+
80
60 ok

*
sk *

40

20

0
2 3 4 5

2]

180-
160-
140-
120-
100-
80
60
40
20
0

C 1 2 3 4 5

441

C57B1/6 mice. The total motor activity (TMA) deter-
mined as the sum of peripheral, central, and vertical
activities in OF and the level of emotionality evaluated
by the number of defecation acts during testing were
recorded for 3 min.

Spontaneous motor activity of BALB/c mice was
studied on an Optovarimex device for 10 min, animal
motions were recorded with infrared transducers. The
resultant value was a sum for 3 tested animals put into
the device in their home cages.

In experiments on rats the anxiolytic effects of the
test compounds were studied in the elevated plus-maze
test (the number of excursions and time spent in open
and closed arms of the maze was recorded for 300 sec)
and in the conflict test based on the conflict between
drinking motivation and electric painful stimulation (ex-
perimental setup was developed at Institute of Pharma-
cology) [4]. Prolongation of the time spent in illuminated
arms and increased number of punished responses at-
tested to anxiolytic effect of the studied compounds.

Effects of GB-101 and GB-115 on animal motor
coordination were studied in the rotarod test.

The results were statistically processed using Stu-
dent’s ¢ test.
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Fig. 1. Effects of GB-101 (a, b) and GB-115 (¢, d) compounds on total motor activity of BALB/c (a, ¢) and C57BI/6 mice (b, d) in the open
field test (M£SEM). Ordinates: number of movements in OF. C: control. GB-101 doses (mg/kg): 7) 0.05; 2) 0.1; 3) 0.2; 4) 0.4; 5) 0.5. GB-
115 doses (mg/kg): 6) 0.006; 7) 0.01; 8) 0.025; 9) 0.05; 70) 0.1. Here and in Fig. 2: *p<0.01, **p<0.05 compared to the control.
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TABLE 2. Effects of Different Doses of GB-101 on the Behavior of MR and MNRA Rats in Elevated Plus-Maze Test (M+m, n=8)

MR MNRA
Parameter dose, mg/kg dose, mg/kg
control control

0.2 0.4 0.2 0.4
Time spent in closed arms, sec 27.5%6.9 86.2+28.8 | 190.1+36.0*| 69.1+13.0" 48.1£9.7 51.7+11.1
Number of entries into open
arms/total number of excursions, % 30.1+8.4 43.6+5.0 68.8+6.1* 35.0%2.1 36.7+3.8 38.9+3.1
Motor activity 3.6%1.9 5.8+0.8** 3.4+0.7 7.5%1.3" 6.9%1.2 4.8+0.7

Note. *p<0.01, **p<0.05 compared to the control, *p<0.01 compared to the MR control.

RESULTS

GB-101 in doses of 0.05-0.40 mg/kg increased TMA
taken for the integral indicator of locomotor activity of
BALB/c mice (Fig. 1). Injection of 0.2 mg/kg GB-101
significantly increased the number of central and ver-
tical movements in OF, i.e. reduced anxiety and in-
creased exploratory activity of animals. GB-101 in
doses of 0.05-0.50 mg/kg did not modify the behavior
of C57BIl/6 mice (Fig. 1).
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GB-115 in doses of 0.006-0.100 mg/kg increased
TMA (both the peripheral and central activity) in
BALB/c mice (Fig. 1). Moreover, GB-115 in a dose of
0.025 mg/kg significantly decreased emotionality of ex-
perimental animals. GB-115 in the studied doses had
practically no effect on the behavior of C57B1/6 mice.

GB-101 (0.2 mg/kg) and GB-115 (0.025 mg/kg)
did not change spontaneous motor activity of BALB/c
mice (Table 1), which indicates the absence of psycho-
stimulatory effects in these compounds.
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Fig. 2. Effects of GB-101 (a, b) and GB-115 (c, d) compounds on the behavior of MR (a, ¢) and MNRA rats (b, d) in the conflict situation
test (M+SEM). Ordinates: number of punished responses. C: control. GB-101 doses (mg/kg): 7) 0.1; 2) 0.2; 3) 0.4. GB-115 doses (mg/kg):
4) 0.025; 5) 0.05; 6) 0.1. *p<0.01, **p<0.05 compared to the control; *p<0.01, **p<0.05 compared to MR control.
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