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tween 11.00 h and 13.00 h. Animals were divided into
groups: 1. 15 rats were treated with a single dose of
oxazepam and aggressive behaviour was measured 2 and
24 h later. 2. 9 rats treated chronically with oxazepam
were subjected to foot shock 2, 24 and 48 h after the last
injection of the drug applied 3, 6, 9 or 12 month.

Corresponding control groups consisted of the same
number of animals injected with 0.99, NaCl solution i.p.
were handled identically. The extent of foot-shock-
induced behaviour was calculated as an attack (shock
percentage / the number of attacks divided by the number
of shocks administered x 100) according to EicHELMANS.
Statistical significance was calculated using Student’s
t-test.
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Effect of withdrawal of oxazepam (5 mg/kg i. p.) after the long-term
treatment on the foot-shock-induced aggression in rats.
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Results. Oxazepam, in a dose of 5 mg/kg i.p. adminis-
tered only once or 6 times weekly for 3, 6, 9 or 12 months,
had no influence on the shock-induced-aggressive be-
haviour 2 and 24 h after drug injection. The withdrawal
of the drug for 48 h in rats treated for half 1 year and up
to the one year caused an evident increase of foot-shock-
induced aggression of rats (Figure).

Discussion. The antiaggressive action of oxazepam de-
pends upon the used experimental model of aggression.
Oxazepam did not reduce aggression elicited by grouping
of male mice?, but suppressed this phenomenon induced
in mice by isolation8, or by administration of D,L-
DOPAY?®. Used in our experiments, shock-induced aggres-
sion is the most common model for irritable aggression.
Oxazepam applied chronically did not affect this type
of aggression in rats. The phenomenon which we observed
of evident increase of foot-shock-induced aggression of
rats during the period of withdrawal of oxazepam after
the long-term treatment with the drug, we interprete as
a sign of abstinence. This suggests that long-term treat-
ment with oxazepam causes dependence on the drug in
rats.
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Summary. The cellular distribution of H3-dimetacrine in rat cerebral cortex was studied by electron microscopic
autoradiography. A considerable proportion of autoradiographic grains (40.69%) was located over the synaptic areas,
while the other structures (i.e., dendrites, axons, glial and neuronal cells) contained less autoradiographic activity.

Dimetacrine?, 10-[3-(dimethylamino)propyl]-9,9-dime-
thyl-acridan, is a tricyclic compound with a hexa-
gonal ring instead of the heptagonal ring common to
most antidepressants. Clinical superiorities of this drug in
the treatment of depressive states and other psychic dis-
orders have been well established?. Recent works*? on
the subcellular fractionation of brain tissue permitted the
isolation of pinched-off nerve endings or synaptosomes,
and it has been observed that the bound form of putative
central transmitters (acetylcholine, noradrenaline, 5-hy-
droxytryptamine and dopamine) and the enzymes re-
lated to those transmitters are highly concentrated in the
synaptosomal fraction. Previous paper® demonstrated
that the highest concentration of dimetacrine consistently
occurred in the synaptosomes-rich fraction. However, bio-
chemical procedures used in the previous study were not
sufficient to explain the subcellular distribution of di-
metacrine in ‘the central nervous system because of the
contamination of each of the subcellular organelles. The
objective of the present paper is to visualize the distri-
bution of dimetacrine in undisrupted tissue by electron
microscopic autoradiography.

Matevials and methods. 3-H3-dimetacrine (1.92 mCi/mg)
was prepared from 3-bromo-dimetacrine. Male Wistar
rats (200-250 g) were given 960 pCi/500 ug of H3-dimeta-
crine by the direct lateral intraventricular injection meth-
od of NoBLE et al.”. The animals were sacrificed by de-
capitation 1 h after administration and cerebral cortices
were fixed in cold 49, glutaraldehyde (MirronNiG’s buf-
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fer®) for 2 h. The samples were postfixed for 1.5 h in cold
1.5%, osmium tetroxide (CAULFIELD’s buffer®), dehy-
drated in graded ethanols and embedded in Epoxy resin
of LurT1%. For electron microscopic autoradiography, the
method of SALPETER and BacumanN?! was used. Thin
sections (pale gold to silver) were picked up on collodion-
coated slides, double stained with uranyl acetate and lead
monoxide, lightly coated with carbon and dipped in Sa-
kura NR-H2 emulsion. After 10 to 20 weeks exposure at
5°C, they were developed in Konidol-X at 15°C for 4 min
and examined with a Hitachi 12 electron microscope.
The cellular distribution of autoradiographic activity
was quantitatively surveyed by the method of AcHA-
JANIAN and Broowm!2 The resulting distribution pattern
was expressed as the percentage of total grains which oc-
curred over particular cellular loci (e.g., synaptic areas,
dendrites, axons, etc.). All of the grains which were ap-
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plied to the cellular distribution study, were confirmed as
the silver grains by an electron probe X-ray microana-
lysisi3., By the calculation method of BacuMaNN and
SALPETER Y, the combination of Sakura NR-H2 emulsion
(diameter of the silver halide crystal 800 A, size of the
developed silver grain 3050 A, thickness of emulsion
960 A) with thin sections of tissue permits a theoretical
tissue-to-grain resolution of about 1690 A.
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Fig. 1. Autoradiogram of synaptic
area in cerebral cortex after lateral
intraventricular injection of HS3-
dimetacrine. A cluster of grains is
seen over the pre-synaptic process.
Bar equals 0.5 ym.

Fig. 2. Autoradiogram from cere-
bral cortex after lateral intraven-
tricular injection of H3-dimeta-
crine. Grain (dense, irregular coil}
can be seen over the post-synaptic
process, Bar equals 0.5 um.
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Cellular distribution of autoradiographic grains in the cerebral cortex
after intraventricular injection of H3dimetacrine

Cellular components No. of grains Percentage
Synaptic areas 130 40.6
Dendrites 60 18.8
Axons 52 16.2

Glial cells= 38 11.9
Neuronal cells® 26 8.1
Unknown 14 4.4

Total 320

The synaptic areas contain the pre-synaptic processes, synaptic
junctions and post-synaptic processes. *Both components include
each of the processes.

Results and discussion. To determine the elution of H3-
dimetacrine during the histological processing, radio-
activity in the various processing fluids and in an alkaline
hydrolysate of the final tissue blocks was counted in a
tT-21 emulsion phosphor!s. Only 23.49, of radioactivity
was eluted during preparative steps. We are therefore
studying the distribution of a large proportion of the
total radioactivity taken up by the tissue. The retained
radioactivity presumably represents the firmly bound
H3-dimetacrine, since in the previous study® about 769,
of the intraventricular injected H3-dimetacrine was re-
covered in the crude mitochondrial fraction as the un-
changed bound form. However, the exact chemical na-
ture of the beta-emitter in the final autoradiograph can-
not be known with complete certainty.

The cellular distribution of autoradiographic activity
was surveyed by consecutively tabulating the location of
developed grains in random grid squares. The results are
based upon several hundred electron micrographs of
specimens, prepared after varying periods of autoradio-
graphic exposure but otherwise handled identically. In
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agreement with previous biochemical results®, ie., sy-
naptosomes-rich fraction contained 46.89, of radio-
activity, 40.69, of autoradiographic grains in the cerebral
cortex were located over the synaptic areas. Developed
grains were also scattered over the other structures, such
as dendrites, axons, glial and neuronal cells with the fol-
lowing percentage: 18.8, 16.2, 11.9 and 8.19,, respectively.
In addition, about 129, of total synaptic areas examined
contained the deposits of silver grains. Within synaptic
areas, the developed grains were located over the pre-
synaptic processes and post-synaptic processes or sy-
naptic junctions (Figures 1 and 2). From the preliminary
grain analysis, it was found that about 779, of total grains
which were present within synaptic areas, were located
over the pre-synaptic processes. However, the resolution
of the present autoradiographic method is not sufficient
to distinguish between these ultrastructural components
as the possible sources of the emission. For the same
reason, it was also impossible to distinguish between the
pre-synaptic membranes and synaptic vesicles (or ma-
trix).

The present results demonstrate that the autoradio-
graphic grains show a higher probability of association
with the synaptic areas. In a preliminary study?!®, we
found that HB3-dimetacrine was specifically bound fo
synaptosomes similar to H3-imipramine?, and further-
more this drug inhibited the 5-hydroxytryptamine bind-
ing to synaptosomes as well as desmethylimipramine?8,
These observations indicate that dimetacrine is definitely
associated with the nerve endings-function. It is plausible
to presume that those specific interactions may affect
synaptic transmission and thus bring about the remark-
able physiological and behavioral effects of this drug.
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Changes in the Concentration of Adenohypophyseal Prolactin and Morphological Manifestations in
the Adenohypophysis of Lactating Rats after Administration of D-6-Methyl-8-[ 3-isopropylamino-
ethyl] ergoline-I

P. KrEJEE, O. MARHAN, M. Auskov4, K. REZ4ABEX, J. BfLeEk, M. SEMONSKY!

Institute of Physiology and Genetics of Animals of the Czechoslovak Academy of Sciences, Praha-Uh#inéves (Czechoslovakia);
and Reseavch Institute for Phavmacy and Biochemistry, Kouwvimska 17, CS~130 60 Praha 3 (Czechoslovakia), T March 1976.

Summary. The four days administration of D-6-methyl-8-[f-isopropylaminoethyljergoline-I (VUFB-10726) to nursing
rats decreases adenohypophyseal prolactin as determined with disc electrophoresis, and produces changes in the

histological appearance of adenohypophyses, which indicate the inhibition of prolaction production and secretion.

Many derivatives of ergoline and ergolene, for example,
ergotoxine-type alkaloids, 2-bromo-«-ergokryptine, D-6-
methyl-8-cyanomethylergoline-I, D-6-methyl-8-ergoline-
I-ylacetamide, and others, inhibit prolactin release. With
a view to a prospective therapeutic exploitation of this
effect in both clinical and veterinary medicine, the search
continues for new compounds with better pharmacologi-
cal properties. In this program, there was synthesized,
among other compounds, the D-6-methyl-8-[f-isopropyl-
aminoethyl]ergoline-I bis-(hydrogen maleate), compound
VUFB-10726. This compound, showing high inhibitory
activity on prolactin-dependent processes, was investi-
gated for its effects on hypophyseal prolactin.

Maiterial and methods. The experiments were performed
in lactating rats (Wistar strain, Konarovice breed, 200—
220 g, 6 young with each mother). The compound VUFB-
10726 was administered by gastric tube on the 4th to 7th
day after delivery in daily doses of 0.05, 0.5 or 1.0 mg/kg
in 5ml/kg. The controls received corresponding volumes of
water. Throughout the duration of the experiment, the
lactation was observed. On the 5th day the rats were kil-
led by decapitation 10 h after weaning of the young.
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