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Effect of intracerebral injection of pirenzepine on electroencephalography

« . . o I
and convulsions in conscious rabbits

JIANG Yuan—Xu. PENG lJian—Zhong

( Department of Pharmacology. Ningxia Medical College. Yinchuan 750004, China)

ABSTRACT Intracersbroventricular (icv) injection
of pirenzepine (Pir) 2 mg ' kg™ caused EEG spike
discharges, which first appeared m amygdala or
hippocanipus and then in midbram reticular formation
anc cortex. After that rabbits developed clonic con-
vulsions. Imgection (300 wg) into amygdala or
hippocampus also produced EEG spike discharges
Hemicholinium 3 (HC—3) 30150 pg - kg™' icv inhib-
ited the EEG spike and seizure discharges in varying
degress produced by Pir. It is suggested that Pir has a
central stimulatory action which is related 1o
cholinergic mechanism.
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Pirenzepine (Pir) is a selective muscuarinic
M, receptor amtagonist'’. with a strong
inhibitory action on gastric acid secretion and
has been used for treatment of gastric and / or
duodenal ulcers'”. Central effects of Pir in in-
tact animals are conflicting, some presenting
central inhibitory effects’ and others show-
ing no effect on CNS“. 1In this paper. to
overcome the blood—brain barrier. we in-
jected Pir intracerebrally to study the Pir ef-
fects on the electroencephalographic (EEG)
activities and behavior in conscious rabbits.

MATERIALS AND METHODS

Rabbits of either sex (n=96} weighing 2.2 5 0.4
kg were used.

The stainless sieel electrodes were pretreated with
routine insufating method in cortex and subcoriex
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' Part of this work was presented at the 4th Chinese
Meuropharmacological Science Conference 1989 Qct 30,
Wuhan} and posied at the [Ilh International Cangress of
Pharmacolony (1990 Jul 6, Amsterdam).

famygdala. hippocampus and midbrain reticular
formation} were used for icv of Pir.  The cerebral elec-
trical activities and behavior were recorded®’.

The rabbits cannula electrodes (0.8 mmm OD} were
implanted into amygdala or hippocampus. A stain-
less steel stylet was left in the cannula electrode. Ond
6—7. 2—5 pl Pir was injected at 1 yl - min™". The in-
jecung depth (0.1 mm below the wnplanted cannula)
was marked by a plastic pipe on the mcrosyringe
needle. Before and after the injecuion of Pir. EEG
and behavior were recorded. The recording electrodes
were the stainless steel cannula, At the end of each
experiment. the subcortical electrode positions were
verified histologically by Prussian—blue stain.

To investigate the influences of HC-3 on Pir ef-
fects. the rabbits were pretreated with wv of HC-3,
90 min prior to 1cv Pir 2 mg * kg™'. The EEG uctivi-
ties and behavior were recorded for 60 min. TIn this
study. the EEG spike discharges and clonic convul-
sive seizures were used as the criteria of the central
stimulating action.

Pirenzepine (Pir.  Chongging Institwie  of
Pharmaceutical Industry) and hemicholinium 3
(HC-3, Sigma} were dissolved in normal saline.

RESIILTS

Effect of icy Pir Under quet condi—
tions, before Pir injection. the EEG in front-
al cortex revealed mixed waves of high voltage
(300500 pV) slow wave (1—6 Hz) and low
voltage (25—100 uV) rapid rhythm (16—22 Hz)
and spindle waves appeared now and then.
Irregular low voltage (10—100 pV) waves
emerged in amygdala. High voltage (500—900
uv) @ rhytbm  were presented in
hippocampus. EEG in midbrain reticular
formation was low voltage (100~250 pV) of
mixed & and a waves.

After icv Pir 2 mg - kg™'. EEG single
spike appeared in 3—13 min and then multiple
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spikes and clonic convulsions in all of 4
rabbiis. These lasted > 160 min {Fig 1}. The
EEG spike discharges appeared first in
amygdala in 10/ 16 rabbits. and in hippo—
campus in 5 7 17 rabbits (Tab 1). Prior to the
clonic convulsions.  the rabbits displayed
excitation with restlessness, nystagmus. and

Tab 1. Rate of EEG spike discharges and clonic con-
vulsions in conscious rabbits induced by icy piren—
zepine. C=Cortex, A= Amygdala, H = Hippocampus,

At 3-60 min after icv Pir 1.5
mg * kg '. EEG spike discharges and clonic
convulsions appeared in 6/ 9 rabbits. When
the dosage of Pir was reduced to 0.5 mg
“ kg'. no murked alteration of EEG pattern
and behavior occurred in 4 rabbits.

Four rubbits in the control group were in-
jected icv saline of equal volume and the EEG
and behavior did not show any changes.

Effect of Pir injected into amygdala or

tachypnea.

RF = Reticular formation. hippocampus  When Pir (300 ug) was injected
. al . ‘ X
Pir / EEG spike discharpes Clonic ;qtohflmygd 4 -Or zll})pzia;npus . EE]? spike
me - kg™ C A H RF convulsions ischarges appeared in rabbits. 'ut con-
vulsions did not occur. At 15—-54 min after
0.5 0/4 074 0,4 0/4 0.4 intraamypdala injection. the spike discharges
ig i‘iz ‘3""_2 f”ff’; f};{g ‘;”fg first appeared in amygdala in 4/ 5 rabbits.
- / - P ) - - . -
1) 474 4,4 4:4 474 a4 Meantime. spike discharges came forth in

hippocampus and reticular formation only in 1
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Fig 1. EEG activities of right brain in a conscions rabbit after injection of pirenzepine 2 mg -+ kg ' into right lateral
ventricle. frontal cortex {FC), amvgdala (Amy}. hippocampus {Hip). and reticular formation (RF).
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Fig 2. EEG activities after intraamypdala and intrahippocampal injections of Pir 300 g in conscious rabbits. A}
Amygdala spikes began after 15 min. Hippocampus and reticular formation low—voltage spikes appeared 35 min lat-
er and Iasted > 60 min. B) Hippocampus spikes began after 35 min. The other electrode leads were not markedly af-

fected. Electrude placements were same as in Fig 1.

rabbit (Fig 2—A). At 950 min after inira—
hippocampal injection, the spike discharges
were recorded in hippocampus in 4 / 5 rabbits
(Fig 2—-B). But the spike discharge appeared
in the cortex and reticular formation only in 1
rabbit each.

Upon intraamygdala Pir 150 pg. the
spike discharges occurred in amygdala, hip—
pocampus. reticular formation, and cortex
in 15 rabbits. WNo significant alterations of
EEG and behavior were noted after intra—
hippocampal Pir 150 pg.

Intraamygdala and intrahippocampal in-
jections of equal volume of saline to 8 rabbits
did not vary the EEG and behavior.

HC-3 antagonism of Pir effects HC-3
{25—150 ug - kg™!) was tested in 14 rabbits.
At 25—40 min after icy HC—3. the EEG activ-
ities were characterized by mixed high voltage
(600—900 uV. 1-2 Hz) and low voltage

(100—200 uV. 4—6 Hz) waves in the cortex
and subcortex, and intermittent spindle waves
in the cortex. The reaction continued for at
least 4 h. Most of the rabbits were quiet. but
2 were excited with restlessness, nystagmus,
and the beard trembling after icv HC—3 150
ug - kg

HC—3 50—150 ug - kg ' antagonized the
effects of Pir to a certain extent. In 3/ 5 rab-
bits after icv HC—3 150 ug - kg!, spike dis—
charge and convulsion did not occur within
150 min. Other 1 rabbit showed a partial an-
tagonism with high amplitude sharp waves in
EEG and nontypical clonic seizures. Only |
rabbit exhibited no antagonism. HC-3 50
ug - kg icv completely antagonized the cen-
tral stimulatory effect of Pir in 2/ 4 rabbits
and displayed partial antagonism in the other
2. HC-325ug - kg' did not antagonize the
effect of Pir in 4 rabbits.
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DISCUSSION

Qur results indicated that after icv of Pir
to conscious rabbits. central stimulaiton was
induced. The areas invelved included at least
the amygdala. hippocampus. midbrain reti—
cular formation. and cortex. Earlier reports
showed that icy of Pir produced central
inhibitory effects in rabbits®, yet in
another. no such effects to the CNS were seen
after ip Pir in rats and mice™'. These contra-
dictory findings may be related to the different
routes of administration and different indices
of investigation.

The EEG spike discharges appeared first
in amygdala or hippocampus after icv of Pir.
Intraamygdala or intrahippocampal Pir 300 ug
also induced spike discharges. These indi-
cated that the origins of the spike discharges
were the amypdala and / or hippocampus. 1t
has been known that both amygdala and
hippocampus are the places having high affini-
ty for Pir by radioligand binding study and
autoradiography technique'™”',

Since HC-3, an inhibitor of acetyl—
choline synthesis®'. could obviously be an-
tagonistic to the central exciiatory action of
Pir. it was suggested that the Pir—-induced
cenfral stimulation was related to cholinergic
mechanisms. Although large doses of HC—3
were used in some rabbits. there were no
complete  antagonism (o the central
stimulation of Pir. It is possible that the cen-
iral excitatory effect of Pir may also involve
some non—cholinergic mechanism.
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