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Fig. 2 Effect of buspirone on the EEG activity in the conscious rabbit.
A: control EEG; B, C, D, E, F: EEG at 1l min, 5min, 10 min, 30 min
and 180 min after iv. injection of 0.5mg/kg of buspirone, respectively.
FC: frontal cortex, OC: occipital cortex, HC: dorsal hippocampus, AM:
amygdaloid complex. The vertical scales at the right hand side of panel F
indicates 1 mV, and the horizontal one shows 5sec. Abbreviations (Figs.
3~16) and scales (Figs. 3~13) are the same.
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Fig. 3 Effect of 1-PP on the EEG activity in
the conscious rabbit. A: control EEG; B, C:
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Fig. 4 Effect of diazepam on the EEG activity in the conscious rabbit.
A: control EEG; B, C, D: EEG at 5min, 30 min and 60 min after i.v.
injection of 1.0 mg/kg of diazepam, respectively.
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Fig. 5 Effect of buspirone on EEG arousal
response to auditory stimulation in the con-
scious rabbit. A: control response; B, G: the
response at 10 min and 120 min after i.v. injec-
tion of 0.5mg/kg of buspirone, respectively.
The auditory stimulation (2,000 Hz, monotone)
was given for 5sec at the point indicated by
a horizontal line in each panel.
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Fig. 6 Effect of buspirone on EEG arousal
response to midbrain reticular stimulation in
the conscious rabbit. A: control response;
B, C: the response at 10 min and 90 min after
i.v. injection of 0.5mg/kg of buspirone, res-
pectively. The midbrain reticular formation
(RF) was stimulated electrically (100 Hz, 0.1
msec, 4.0V) for 5sec at the point indicated
by a horizontal line in each panel.
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Fig. 7 Effect of 1-PP on EEG arousal response
to auditory stimulation in the conscious rabbit.
A: control response; B, C: the response at 15
min and 60 min after iv. injection of 2.0 mg/kg
of 1-PP, respectively. The auditory stimulation
(2,000 Hz, monotone) was given for 5sec at
the point indicated by a horizontal line in each
panel.
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Fig. 8 Effect of 1-PP on EEG arousal response
to midbrain reticular stimulation in the con-
scious rabbit. A: control response; B,C: the
response at 10 min and 30 min after i.v. injec-
tion of 2.0 mg/kg of 1-PP, respectively. The
midbrain reticular formation (RF) was stimu-
lated electrically (100 Hz, 0.1 msec, 3.0 V) for
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Fig. 9 Effect of diazepam on EEG arousal
response to auditory stimulation in the con-
scious rabbit. A: control response; B, C: the
response at 10 min and 30 min after i.v. injec-
tion of 1.0mg/kg of diazepam, respectively.
The auditory stimulation (2,000 Hz, monotone)
was given for 5sec at the point indicated by
a horizontal line in each panel.
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Fig. 10 Effect of buspirone on photic driving
response in the conscious rabbit. A: control
response; B, C: the response at 10 min and
30 min after i.v. injection of 0.5 mg/kg of bu-
spirone, respectively. The photic stimulation
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indicated by a horizontal line in each panel.
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sponse in the conscious rabbit. A: control
response; B, C: the response at 10 min and 30
min after i.v. injection of 2.0 mg/kg of 1-PP,
respectively. The photic stimulation (Phot, 2
Hz) was given for 10 sec at the point indicated
by a horizontal line in each panel.
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Fig. 12 Effect of buspirone on recruiting re-
sponse to centromedian thalamic stimulation
in the conscious rabbit. A: control response;
B, C: the response at 5 min and 90 min after
i.v. injection of 0.5mg/kg of buspirone, re-
spectively. The centromedian thalamus (c.m.
Th) was stimulated electrically (7 Hz, 0.1 msec,
4.0 V) for 10 sec at the point indicated by a
horizontal line in each panel.
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Fig. 13 Effect of 1-PP on recruiting response
to centromedian thalamic stimulation in the
conscious rabbit. A: B, C:
the response at 10 min and 30 min after i.v.
injection of 2.0 mg/kg of [-PP, respectively.
The centromedian thalamus (c.m.Th) was stim-
ulated electrically (7 Hz, 0.1 msec, 4.5V) for
10 sec at the point indicated by a horizontal
line in each panel.
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Fig. 14 Effect of buspirone on afterdischarges elicited by hippocampal

stimulation in the conscious rabbit.

A: control response; B, C, D: the

response at 30 min, 170 min and 210 min after i.v. injection of 1.0 mg/kg of
buspirone, respectively. The dorsal hippocampus was stimulated electrically
(50 Hz, 0.5 msec, 4.0 V) for 5 sec at the point indicated by a horizontal line

in each panel.

The seconds at the bottom, right-hand side of each panel

represent the duration of the afterdischarges. The vertical scale indicates

2mV,
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Fig. 15 Effect of 1-PP on afterdischarges elicited by hippocampal stimula-

tion in the conscious rabbit. A:

control response; B, C, D: the response

at 10 min, 60 min and 80 min after iv. injection of 2.0 mg/kg of I-PP,
respectively. The dorsal hippocampus was stimulated electrically (50 Hz,
0.5 msec, 4.7 V) for 5 sec at the point indicated by a horizontal line in each
panel. The seconds at the bottom, right-hand side in each panel represent

the duration of the afterdischarges.
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Fig. 16 Effect of diazepam on afterdischarges elicited by hippocampal

stimulation in the conscious rabbit.

A: control response; B, C, D: the

response at 10 min, 90 min and 250 min after i.v. injection of 2.0 mg/kg of
diazepam, respectively. The dorsal hippocampus was stimulated electrically
(50 Hz, 0.5 msec, 5.0 V) for 5 sec at the point indicated by a horizontal line

in each panel.

The seconds at the bottom, right-hand side in each panel

represent the duration of the afterdischarges. The vertical scales indicate

2mV.

NI B Z L RS L TR Y, diazepam ANGH
REEILAE T S LD AFRERE I —FH L Tw
5. L L7cds s, buspirone 11z o % i Lis
W EnD, Aled & BB X5 IR
RIEA LW dDEELDBRS.

KT TR D % F &1L buspirone 1 X o Tl
¥, bLa, WEIhaE@nidsd bhi. —J,
diazepam (32 DHFES & WK L fo. WBROKRIEY
BHFVCHAEA % 4 5 % diazepam 75 X0 benzo-
diazepine RIMIC X > TS hB T &, Fio, #BHE
SR KB E TR K LTL B & T v Akil
RThHo LicEnd, HBEMOMETIVRAFBIIE
LR LTVA L E L b T 5510, g,
diazepam (TR ISP VRAMEMERET 5 2 &2 &
EIBIT 5., %71z, buspirone | {FEIEEMAAC
LT CHAMERAZE R LS I hTwb D
TLY, AHEERKER L X { —%T%. 1-PP (X buspirone
LTRE, BRSETIRIEIEARRDRE. #oT,

buspirone DHRINTHIT 2 1E I © iz s
% 1-PP OffAHBLELCWBTTHEM S 5 5.

1-PP DM % R LTAHB &, o< »
— Ak, WO X 5 B HEER GO WREE O I, KK
UFFRER TS o HH & chlorpromazine o 4t EH®
CELT A, b, AfLFERI H 1-PP X chlor-
promazine & [FRRICIMIN a-ZBEENERAHFT5
Eavb % 1-PP % major tranquilizer 0 ¥ipE%H35
THEME O E 2 bhs. [TEHIRESEN I 5T T,
buspirone % chlorpromazine o {FJHic Fiftl Uiz 4ef:
ELRESUGOMEIER 2B b, Lvd, TOEHOREL
chlorpromazine Dz & » g LW EZh T
BHLD,. £ 5T, buspirone O Ff:ELE D FEIEH
D—ificit I-PP AP LTw B &b Exbhb.

Bk, #1wR Lk X 5ic buspirone o g {ERIL
BRI O 2 — v FRT H A, W RERG
B IORHERGC LTy b2 no ein E,
1-PP 35 X0 diazepam &3 FMIC £ < Bin - 7o bl



buspirone DR4HIEA 103

Table 1 Comparison of effects of buspirone, 1-PP and diazepam on EEG in rabbits

Buspirone

Spontaneous EEG pattern
Cortex EEG

Arousal
Low amplitude
& fast waves
Hippocampus EEG Low amplitude
& fast waves

theta waves synchronization
EEG arousal response to:

Tone (2,000 Hz) +

RF stimulation =+

PH stimulation +
Recruiting response (7 Hz) =+
Photic driving response (2Hz) -+
Hippocampus afterdischarges T+
Behavioral change Excitation

1-PP Diazepam

Drowsy
High amplitude
& slow waves
High amplitude
& fast waves

Drowsy
High amplitude
& slow waves
High amplitude
& fast waves

desynchronization desynchronization

I+ V++
= I ++
* 4+
+ +

=+ L ++
1+ L

Sedation Sedation

RF: midbrain reticular formation.
++, marked effect.
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Abstract—Electroencephalographic study with buspirone, a novel nonbenzodiazepine
anxiolytic, and its major metabolite, 1-(2-pyrimidinyl)piperazin (1-PP), in rabbits. Hiromu
KAWASAKI, Shigeru NAKAMURA and Koichiro TAKASAKI (Department of Pharma-
cology, Miyazaki Medical College, 5200 Kiyotake, Miyazaki 889-16, Japan). Folia pharmacol.
Jjapon. 95, 91~104 (1990)

The electroencephalographic (EEG) effects of buspirone and its major metabolite, 1-(2-
pyrimidinyl) piperazine (1-PP), were investigated in rabbits with chronic electrode implants,
and the effects were compared with those of diazepam. Intravenous administration of
buspirone at 0.1 to 1.0 mg/kg evoked an increase in the arousal EEG pattern period (low
amplitude fast waves) in the cortical EEG and synchronization of the hippocampal theta
waves with decreased voltages, whereas both 1-PP (0.5 to 2.0 mg/kg, i.v.) and diazepam
(1.0 and 2.0 mg/kg) evoked an increase in the drowsy EEG pattern periods: high voltage
slow waves and spindle bursts in the cortical EEG and desynchronization of the hippocampal
theta waves. Buspirone at higher doses caused behavioral excitation in rabbits, whereas
both 1-PP and diazepam produced sedation. Buspirone did not affect EEG arousal
responses to both auditory stimulation (2,000 Hz, monotone) and electrical stimulation (100
Hz, 0.1 msec, 3~6 V) of the midbrain reticular formation or the posterior hypothalamus.
However, 1-PP tended to inhibit the EEG arousal response to auditory stimulation but
not brain stimulation, and diazepam markedly suppressed the responses induced by both
stimulations. The recruiting response induced by centromedian thalamic stimulation at a
low frequency (7 Hz, 0.1 msec, 4~8 V) was not affected by buspirone, 1-PP and diazepam.
Neither buspirone nor 1-PP had an effect on the photic driving response to a flash light
(2Hz) in the occipital cortex of the rabbit, whereas the response was suppressed by
diazepam. Both buspirone and 1-PP enhanced the duration of afterdischarges induced
by electrical stimulation (50 Hz, 0.5 msec, 4~15V) of the dorsal hippocampus, whereas
diazepam markedly inhibited the afterdischarges. These results suggest that the EEG
effect of buspirone is quite different to those of 1-PP and diazepam in qualitative aspects.
It is also suggested that buspirone, unlike diazepam, is an effective anxiolytic drug without
a sedative effect.



