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Prestimulus inhibition of  the fear reaction (weakening of  reflex shudder when the standard 
sound stimulus is preceded by a weak sound) was studied in eleven inbred mouse strains. 
Inhibition is regarded as a selective suppression of  sensorilnotor reactions typical of  
schizophrenia. Considerable genotype-related differences were revealed in this inhibition. 
The react ion was not  observed in DBA/2 mice and was weak (31%) in PT mice. 
Inhibition of  the shudder reflex was practically the same (54.8%) in mice with abnormal 
behavior: C57B1 (high inclination to alcohol) and CBA (predisposition to catalepsy). There 
was no correlation between reflex shudder and prestimulus inhibition. 
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Psychotic disorders such as fleeting attention, dis- 
organization and f ragmenta t ion  o f  thought,  and 
fixed ideas or emotions have been associated with 
disturbances in the inhibition o f  insignificant or  
anxious information.  A model  o f  prestimulus in- 
hibition of  reflex shudder (PIRS) caused by sound 
stimulus (SS) seems to be a convenient  tool for the 
investigation o f  selective inhibition. In the PIRS 
model a weak SS, which causes to fear reaction, pre- 
cedes the standard SS. The weakening of  reflex shud- 
der by a weaker SS is regarded as a selective in- 
hibition of  sensorimotor reactions which are an im- 
portant mechanism providing normal functioning of  
the brain. Pronounced disorders o f  PIRS were ob- 
served in schizophrenia and some psychopatho-logic 
conditions [8], which excited interest in this pheno-  
menon and stimulated the search for the means of  
its modeling.  Several pharmacological  models of  
PIRS employing amphetamines,  apomorphine,  and 
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agonist of  dopamine D2-receptors have been de- 
veloped [9]. Considerable investigative effort has 
been focused no genetic modeling of  PIRS [3,8]. 

In the present study we examined genetically 
determined peculiarities of  PIRS in an attempt to 
find out a suitable genetic model of  PIRS. 

MATERIALS AND METHODS 

The following mouse strains were tested: BALB/c, 
C57B1/6J, CC57BR, PT (high determinacy of social 
hierarchy [1]), DD,  A/Sn, C3HA, C3H/Sn,  SWR, 
CBA (genetically determined predisposition to cata- 
lepsy [6]), DBA/2 (high predisposition to audiogenic 
seizures at the age of  25-30 days [4]), C57B1 (high 
inclination to alcohol [5]). 

The mice (age of  2-3 months, body weight 12- 
26 g) were maintained in cages (8-10 animals) under 
normal illumination conditions and free access to 
food and water. Two days before experiment, the 
mice were placed into individual cages to eliminate 
sociobiological influences. Experiments were per- 
formed in autumn. They were started at 14:00 and 
included 8-16 mice of  each strain. 
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The mice were tested in an SR-Pilot apparatus 
(San-Diego Instruments). The apparatus is a 15x 
19x25 cm Plexiglass box with a highly sensitive 
piezosensor mounted on a platform on the floor and 
a microphone attached to the ceiling. "White sound" 
(65 dB) was applied after switching on the sensor. 
A l l5 -dB sound was employed as a stimulus pro- 
yoking the fear reaction and shudder. It was applied 
for 40 msec simultaneously with recording the move- 
ments of  the mouse on the platform. The move- 
ments of  the platform were digitized via a computer. 
The prestilnulus (a 85-dB sound, 40 msec) was 
discharged before the standard SS. After a 3-rain 
adaptation period four successive standard SS were 
discharged at a 15-see intervals, after which the 
prestimulus-standard stimulus combination was ap- 
plied. PIRS was calculated from the following for- 
mula: 

reaction to the prestimulus-standard stimulus 
x 100. 

reaction to the standard stimulus 

Results were statistically analyzed by ANOVA 
using Microsoft  Origin 3.0 and Statgraphics 3.5 
software. 

RESULTS 

Considerable interstrain differences were revealed in 
the reaction to the standard SS and to the pre- 
stimulus-standard SS combination. The intensify of  
the fear reaction was the highest in PT, C3HA, 

SWR, and CBA mice and the lowest in BALB/c 
and DBA/2 mice. The intensity of  the fear reaction 
in PT and DBA/2 mice differed about 7-fold (Fig. 
1, a). The interstrain differences were confirmed by 
the exact Fischer test (F(10113)=25.49, p<0.001), which 
points to a considerable hlfluence of  genotype. 

Prestimulus markedly decreased the intensity of 
the fear reaction to the standard SS in 10 out of 11 
mouse strains (Fig.l, b). Similar phenomenon was 
observed in rats and humans [7]. In the majority of 
the studied strains, prestimulus decreased the in- 
tensity of  fear reaction to the standard stinmlus 1.5- 
2-fold. In DBA/2 mice, the reaction to the ple- 
stimulus-SS combination did not differ considerably 
from the reaction to SS (p<0.05). In 22 out of 64 
DBA/2 mice, the reaction to the prestimulus-SS 
combination was more pronounced than the reac- 
tion to SS. 

Considerable genetically determined differences 
(/'(10//3)=7.04, p<0.001, Fig. 2) were revealed in 
PIRS intensity. The percentage of  PIRS was the 
highest in CBA nfice (70.6_+3.9) and the lowest in 
the PT mice (31.1+8.2). PIRS was not observed in 
DBA/2 mice (p>0.05 compared with zero value). 

In 10 mouse strains, the mean .intensity of the 
reaction to the standard SS was 93.7+51.7, the 
mean PIRS being 54.8+2.2%. Since DBA/2 nfice 
did not develop PIRS, its parameters were not taken 
into account  in the calculation of  the mean values 
characteristic of the "normal"  reaction. There was 
no correlation between the fear reaction and PIRS 

F i g . i .  Interstrain differences in the 
intensity of the fear reaction (a) and 
reaction to the prestimulus+standard 
SS (b) in mice. Ordinate: intensity of 
the shudder reaction, arb. units. 
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Fig. 2. Interstrain differences in 
PIRS in mice. 

expression in the studied mouse strains. It can be 
suggested that PILLS does not depend on the in- 
tensity of genetically determined fear reaction. This 
suggestion is consistent with the finding that the fear 
reaction and PIRS are controlled by different ner- 
vous system structures. Reflex shudder in response 
to an unexpected sound is realized via the involve- 
ment of the spine, telencephalon, and mesence- 
phalon, while PIRS involves the prosencephalon [7]. 

In comparison with other mice strains, in DBA/2 
mice PIRS is markedly impaired. DBA/2 mice have 
high sensitivity to sound stimuli at the age of 3-5 
weeks, which is displayed in audiogenic seizures [4]. 
We used 2-3-month-old DBA/2 mice that should not 
develop audiogenic seizures. However, PIRS in 
these mice was markedly impaired, implying a psy- 
chopathological condition. 

In other strains with behavioral abnormalities 
(C57B1 and CBA) the fear reaction and PILLS did 
not differ considerably from the mean level. It should 
be noted that the shudder reaction was slightly lower 
in C57B1 mice and did not differ in the PIRS from 
other strains. In CBA mice, the fear reaction and 
PIRS were slightly higher. In PT mice, which are 
characterized by domination in social hierarchy [1], 
the fear reaction was high and PiPS was low. It can 
be suggested that the high-level fear reaction is an 
element of guarding behavior which allows the do- 
minating animal to react quickly to potential danger. 
The weak PIRS may account for the extremely long 
latency after the first attack in PT males [2]. 

Since the impossibility of modeling schizophre- 
nia, a complex psychopathological condition, in 
animals has been generally accepted, investigative 
effort was focused on modeling some symptoms of 
schizophrenia. Impaired mechanism of selective 
inhibition is one of these symptoms. We propose a 
genetic model of a very low PIRS (PT 1nice) and 
the absence of PIRS (DBA/2 mice). 

The study was supported by the Russian Foun- 
dation for Basic Research (grant NO. 96-04-49960). 
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