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Obijective:We investigated the changes'#i-iomazenil {?3-IMZ) benzodiazepine receptor
(BZR) binding with psychological stress in a rat molidthods: Six male Wistar rats were placed
under psychological stress for 1 hour by using a communication box. No physical stress was not
received. 1.85 MBq d3-IMZ was injected into the lateral tail vein and the rat was killed 3 hours
later. Twenty-micrometer-thick sections of the brain were collected and % injected dose per body
weight (%ID/BW) of eleven regions (frontal, parietal, temporal, occipital cortices, caudate
putamen, accumubens nuclei, globus pallidus, amygdala, thalamus, hippocampus and hypothala-
mus) were calculated by autoradiography. The %ID/BW of rats which were placed under
psychological stress was compared with that of 6 controRagults: The %ID/BW of rats which

were placed under psychological stress diffusely tended to show a reducfdriz-BZR

binding. A significant decrease in BZR binding was observed in the hippocampus of the rats which
were placed under psychological str&@snclusion: 129-IMZ-BZR binding tended to decrease
throughout the brain.
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INTRODUCTION MATERIALS AND METHODS

123-jomazenil £23-IMZ) is a radioligand that acts on Male Wistar rats weighting 260-315 g were used. Two or
central-type benzodiazepine receptors (BZR) as a partiaB rats were housed in plastic cages, and given food and
inverse agonist?13-IMZ is thought to be involved not  water ad libitum. The rats were maintained on a 12-hour,
only in cerebrovascular diseases, but in neurological andight-dark cycle (light on from 08 : 00 to 20 : 00 hours) at
psychological diseases as well. Some studies have prea room temperature of 22-Z5and a relative humidity of
sented clinical evaluations showing changes in BZR ac-approximately 45%.
tivity in patients with psychological disease¥] but no A communication box, as shown in Figure 1, was
definite conclusions have been reached, and some pointssed to establish differences in intraspecies emotional
of controversy remain in both animal and human studies.stimuli.11.12 This box (32 cnx 32 cmx 39 cm) was
The present study usééfl-IMZ to investigate the  equipped with a floor grid composed of 0.5 cm diameter
changes in BZR activity that occur during periods of stainless steel rods placed 1.3 cm apart. The box consisted
psychological stress in a rat model. of 4 small compartments (16 cm16 cm) divided by
transparent plastic sheets. Plastic plates were placed on
the grid floors of two compartments to prevent the rats
from receiving an electronic shock. An electronic foot
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which consisted of 6 rats placed in foot-shock compart-
ments.

2. Psychological stress group (non-foot-shock group;
NFS group) which consisted of 6 rats placed in non-foot-
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Fig. 1 Schema of the communication box. Foot-shock rats were
placed individually in the two shaded area (foot-shock compart-
ments). Psychological stress rats were placed in the two soli
areas (non-foot-shock compartments). Foot-shock was deliv-
ered through grids of the floor in shaded areas. Solid areas wer
insulated by plastic plates.

shock compartments. These rats did not receive any foot
shocks but were exposed to various emotional stimuli
from the foot-shock group.

3. Control group (CON group), which consisted of 6
rats placed under the same conditions as the NFS group on
a different day. These rats did not receive either the foot
shock or the psychological stress.

The rats in the FS group were put individually into the
compartments with an electric grid floor. The rats in the
NFS group were put individually into the compartments
that were insulated from an electric grid floor. The boxes
were arranged so that the rats in the NFS group were
surrounded by those in the FS group. During the stress
session, the rats in the FS group were given intermittent
electrical shocks delivered from an electrical shock gen-
erator through the grid floor for 1 hour. The rats in the
CON group were put in a plastic box without foot shock
or psychological stress. All treatments were performed
between 12 : 30 and 13 : 30 hours.

At 13 : 40 hours, 1.85 MBq df9-IMZ (Nihon Medi-
Physics, Japan) was injected into the lateral tail vein of
each rat in the NFS and CON groups. The rats were killed
by decapitation at 16 : 40 hours (3 hours after the injec-
tion), and the brains were rapidly removed and frozen at
—70°C in hexane and dry ice. Coronal sections of the

Jrains were cut with a cryostat-e20°C.

Twenty-micrometer-thick sections were collected and
dried for autoradiography. The sections were placed on
imaging plates (BAS-MP, FUJI PHOTO FILM, Japan)

Fig. 2 Drawing of regions of interest (ROI) in four coronal sections of autoradiograms of the rat brain.
Fr, frontal cortex; Cpu, caudate putamen; Acb, accumbens nucleus; Par, parietal cortex; GP, globus
pallidus; Te, temporal cortex; Hi, hippocampus; Th, thalamus; Amyg, amygdala; Hypo, hypothalamus;

Oc, occipital cortex.
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and exposed for 10-14 days. The imaging plates wereaccumbens nuclei, globus pallidus, amygdala, thalamus,
then removed and developed. The resulting autoradio-hippocampus and hypothalamus according to the Paxinos
grams were analyzed with a Macintosh computer-basedand Watson’s atlas. Regional tracer binding was meas-
image analysis system (Image Reader V1.4J). ured according to calibrated standards. Calibrated stan-
Eleven regions of interest (ROIs; Fig. 2) were drawn on dards were expressed as the radiation dose (counts per
both sides of the brain, representing the frontal, parietal,minute) measured in a well-type counter per gram of
temporal, occipital cortices, the caudate putamen,polymer. Regional radiation doses per voxel were calcu-
lated according to calibrated standards. The % injected
dose per body weight (%ID/BW) was calculated as fol-

Table 1 The %ID/BW of each regions in NFS and CON groups - A o L
> g grouPs 1ows: (regional radiation dose/voxel)/(injected radiation

%ID/BW (%/kg) (meant S.D.) dose/kg of body weightj 100 (%/kg).

CON (n=6) NFS (n = 6) The %ID/BW of the regions in the NFS and CON
frontal cortex 1.15 0.37 0.88+ 0.18 groups were calculated and compared. All results were
caudate putamen 0.210.08 0.15+ 0.02 analyzed by Mann-Whitney U analysis. In all cases, the
accumbens nucleus 0.2(.08 0.14+ 0.02 criterion for significance was p < 0.05.
patrietal cortex 1.020.32 0.88+ 0.22
globus pallidus 0.720.23 0.61+ 0.09 RESULTS
temporal cortex 0.920.28 0.70+ 0.10
hippocampus 0.490.12 0.33t 0.06* The results are shown in Table 1. The %ID/BW in the NFS
thalamus 0.24:0.06 0.18t 0.03 group tended to show a reductiort3f-IMZ-BZR bind-
amygdala 0.5%0.13 0.40+ 0.06

ing, compared to that in the CON group. A significant

hyp_ot_halamus 0.3£0.09 0.28¢ 0.05 decrease in BZR was observed in the hippocampus in the
occipital cortex 0.620.19 0.75+ 0.12 .
NFS group (Fig. 3).
* p <0.05
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Fig. 3 The %ID/BW of each regions. The %ID/BW in the NFS group generally tended to show a
reduction int23-IMZ-BDZ receptor binding, compared to that of the CON group. A significant decrease
in BDZ binding was observed in the hippocampus of the NFS group.
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