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ZN-DTC INTERFERENCE ON P.LIVIDUS ARS ACTIVITY .

E.E.Alia, M.A.Fighetti, F.A.P.Giannasi. Istituto di Istologia ed Embriolo
gia Generale. Facolta di Medicina e Chirurgie. Université di Sassari.
Viale Mancini, 5. 07100 Sassari (Italy).

Key Words: Sea Urchin, Differentiation, Arylsuifatase.

Zinc-ethyl enebisdithiocarbamate (Zn-DTC) strongly affects the
development of the P.lividus sea urchin fertilized eggs. Abnormal
plutea formation have been observed in fertilized eggs grown in the
presence of 0.4 ug/ml 2zZn-DTC solution. To dissolve the salt in the
sea water, OVBO is required. We preferred to try without the use
of DMO to achieve more realistic conditions. And for these experiments
we used Zn-DTC suspended in natural sea water containing fertilized
eggs. The contamination was performed 15 mins after the fertilization.
A 9% fertilization index was observed every time.

The contamination seems to inhibit the mitosis of the blastomeres:
the 24 ug/ml concentration blocks the segmentation at 2-16 blastomeres;
but the salt seems also to interfere with the migration of the cells:
the 0.4 ug/ml concentration (solution in presence of DVED produces
abnormal larvae. Different experimental conditions, most of them
due to different Zn-DTC concentrations employed, induced the formation
of blastomeres of various number and shape. It is not clear at which
stage the inhibition takes place and which is the more affected event.

It has been suggested that extracellular proteoglycans play an

important role in cell migration (Giudice G., 1986) and because of

15
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the dramatic morphological modifications observed, we went on to study
the eventual modification of the arylsulfatase (ARS) activity during
the contamination. This enzyme is known to degrade glycosaminoglycans
and sulfatides (Kolodni E.H. et al., 1983) and it has been shown to
be synthesized in a large quantity in the sea urchin during development
(Sasaki H. et al., 1988).

Our study was done with 21 hour treated (with 24 ug/ml Zn-DTC)
fertilized eggs. In this case, everything is affected: cell division,
cell morphology, zygote development and differentiation. Strong ARS
activity inhibition was expected. The ARS activity was visualized
using the method of Dubois (1973), over a non-denaturating polyacrylamide
slab gel electrophoresis, APS-polymerized as a modification of the
method of Davis (1964). The sea urchin ARS activity is non-inhibited
by APS and shows a single band near the buffer front in control samples.

Treated samples showed a new strong reaction band above the first
one, which is also present (at least partially). The 2Zn-DTC does
not affect the ARS activity; it may be supposed it induces the formation
of a higher molecular weight peptide, but it is not known whether
this would be so in vivo.
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LAXATIVES ANO THE PRODUCTION CFKININS BY RAT COLON

Autore G., Mascolo N., Capasso F.
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Keywords: laxatives, kinins, cellulose suplhate.

Some studies have suggested that prostaglandins (PGs), histamine and sero-
tonin, are involved in the mechanism by which castor oil, senna, phenol-
phthalein and sulfosuccinate alter colonic fluid and electrolyte movement
(Beubler and Juan, 1979; Capasso et al., 1986). The studies demonstrated
that these laxatives, in addition to their ability to alter water and elec-
trolyte absorption and/or secretion, also increased the release of PGs,
histamine and serotonin into the colonic tissue and lumen. Recently it has
been demonstrated that there is also an increase in kininogen content in
the colonic mucosa of rats treated with phenolphthalein (Autore et al., in
press). These results are consistent with the hypothesis that kinins con-
tribute to the laxative effect of phenolphthalein. In the present study we
have determined whether other laxatives lead to changes in the levels of
kininogen in the rat colon and if a treatment which alters kinins pro-
duction affect thé response to laxative in a corresponding manner. Male
Wistar rats (120-140 g) were deprived of food overnight but allowed free
access to water. Bisacodyl (5 mg/kg), castor oil (2 ml/rat), mannitol

(10 mg/kg), senna (30 mg/kg), sulfosuccinate (20 mg/kg) and water (control,
2 ml/rat) were administered by gavage. When diarrhoea was evident, the rats
were killed and specimens of colon were immediately removed, homogenised in
ethanol and processed for kininogen assay as previously described (Autore
et al., 1989). Experiments were performed also in rats pretreated with cel-
lulose sulphate (1 mg/kg injected i.v.) 1 h before administration of laxa-
tive. Control rats were pretreated with saline solution (NaCl 0.9 % 3
ml/kg). Data obtained from laxative-treated rats are shown in Table 1. All
extracts contained kininogen, a kinin precursor, which was activated by in-
cubation with trypsin. However the mean amounts were significantly (P<0.01)
higher only in tissue extracts from cator oil-treated rats. Senna and sulfo-
succinate had little effect while bisacodyl and mannitol had no effect.
Pretreatment of the animals with cellulose sulphate reduced drastically
kininogen content both in control and in laxative-treated rats.

All the drugs produced unformed faeces in 2-4 h, but pretreatment with cel-
lulose sulphate reduced only the effect of castrol oil (-39%; P<0.05). Cel-
lulose sulphate given to control rats did not cause diarrhoea or modify the
number of pellets excreted. The present results demonstrate that only castor
oil stimulated colonic formation of kininogen in rats, and this was re-
duced by cellulose sulphate, a compound able to deplete kininogen. Cel-
lulose sulphate also reduced the laxative effect of castor oil. These
findings indicate that castor oil may act in part through kinins release.
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Table 1. Kinin precursor levels in normal colon and in colon
of rats treated with laxatives (bisacodyl, castor oil, mannitol, senna,
sulfosuccinate) and pretreated or not with cellulose sulphate.

Treatment Kininogen content (ug/g BK)
None Cellulose sulphate
Control 7.5+2.9 1.9+0.5
Bisacodyl 7.7+2.7 2.9+0.5
Castor oil 16.3+3.3a 5.4+0.9
Mannitol 7.1+3.0 1.7+0.4
Senna 11.7+43.3 2.9+0.6
Sulfosuccinate 10.4+3.0 2.0+0.5

Laxatives were given orally 2-4 h before the animals were killed. Cellulose
sulphate 1 mg/kg was given intravenously on three occasions at 10 min inter-
vals. Each result is the mean S.E. of 8 experiments. Kininogen content re-
presents the amount of kininogen releasing measured as bradykinin (Bk)
equivalents per g tissue wet weight,

a P<0.01 compared with control. Student's t-test.
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BIOCHEMICAL EFFECTS COF GYKI-12 743

A.Bakonyi, Zs.Tomoéskdzi , A.Heiczman, E.J.Horvath, P.Aranyi
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Institute for Drug Research, Budapest, P.O.Box 82, Hungary
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GYKI-12 743 was demonstrated to display antihypertensive and
vascular smooth muscle relaxing activity. Pharmacological tests
suggested that it had antio”-adrenergic and potassium channel
activiting effects. Receptor-binding studies were performed in
order to corraborate the above findings with biochemical data.
Human platelet preparation was used to test for o”-receptor
displacement with (~H)-yohimbin as radioligand (Motulsky et al.
1983). GYKI-12 743 had high affinity for the yohimbin binding
sites (IC50=5,8 nM and 41 nM for yohimbin and 12 743, respec-
tively). Rat myocardial membrane preparation was used, as a
source ofo( j-adrenoreceptors (Glossmann et al., 1980). GYKI-
12 743 inhibited (”~H)-prazosin binding in a concentration
dependent manner with an IC*g of 530 nM, demonstrating the
selectivity of GYKI-12 743 for ©(*-receptors. Our compound had
no appreciable activity for either verapamil or dihydropyridine
binding sites.

Potassium channel activating capacity can be demonstrated by

86

measuring enhancement of Rb efflux, since membrane permeabi-

lity for Rb+ parallels that of K+ (Hamilton et al., 1986).
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We found that GYKI-12 743 opened K+-channels of rabbit artéria
pulmonaris more e fficiently than pinacidil. Its efficacy was
similar to that of cromakalim. Thus, biochemical and pharma-
cological data concerning the mechanism or aorion of GYKI-

12 743 are in good agreement.
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CYTOCHEMICAL EFFECTS CF BIOLOGICALLY ACTIVE SUBSTANCES ON THE HEART MUSCLE
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Using electronmicroscopic and cytochemical methods the effects of dif-
ferent biologically active substances (platelet activating factor: PAF,
trace elements) were studied on Langendorff preparation of guinea pig and
rat hearts. Hypoxic, ischemic and toxic alterations can be examined on the
vessel wall, pericapillary space and surrounding myocardialcells. Damages of
endothelial cells, hypoxia, ischemia, (cadmium, cobalt, vanadium, nickel,
zinc, selenium, mercury) (Fig. 1.), intraluminal platelet adhesion and ag-
gregation (PAF-platelet activating factor and its antagonist) (Fig. 8,9) the
membrane bound adenylate cyclase enzyme xocalised in sarcolemma and tubuli
of sarcoplasmic reticuli (Fig. 2), the intracellular calcium pools of myo-
cardical cell (Fig. 5, 6, 7), some special mitochondrial enzymes (cyto-
chromoxydase, Fig. 3.; succinic dehydrogenase Fig. 4.) can be tested. Cyto-
chemical techniques for trace elements accumulation, the alteration of mem
brane permeability (lanthanium, ruthenium-red, dimethylglioxime, dithison,
salicylicic aldoxime, rubeanic acid) have been used. These methods can be
used for investigating the effect of some "cardioprotective" substances
(prostacyclin) on isolated heart muscle cell.

Fig. 1. Cadmium effect on the endothelial cell, Fig. 2. Adenylate cyclase

cytochemistry, Fig. 3. Cytochromic oxydase cytochemistry, Fig. 4. Succinic
dehydrogenase, Fig. 5. Cacliumcytochemistry, Fig. 6, 7. Intramitochondrial
calcium deposits, Fig. 8, 9. Effect of platelet activating factor, thrombo-

cytic adhesion and aggregation in capillary.
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URINE RETENTION INDUCEO IN RATS BY INTRA-SPINAL GCRD INJECTION CF
COLCHICINE AS A TOOL TO FIND NEW PHARMACOLOGICAL TREATMENTS

M Baraldi, P. Zanoli, C. Truzzi, G. Vaccari, A. Giacobazzi, R Avallone

Chair of Pharmacology and Pharmacognosy, School of Pharmacy,
Dept, of Pharmaceutical Sciences, Modena University, ltaly

Keywores: micturition-colchicine-Bremazocine-GM"-NGF

Available treatments for bladder disturbances seem to be unsatisfactory and
the attempt to find new drugs require a better understanding of the machin-
ery which regulates micturition and suitable animal models.

We have recently described (P. Zanoli and M. Baraldi, 1988) that the intra-
spinal cord (i.s.c.) injection of low doses of colchicine (2-5 ug/rat) in-
duced urine retention with a latency period of 24 hrs. Rats sacrified 72
hrs after the single injection of colchicine showed a bladder hypertrophy
which is associated with a retention of more than 5 ml of urine and a
minimum output of urine due to overflow (P. Zanoli and M Baraldi, 1989).
Substance P has been shown to play a key role in the regulation of the
voiding reflex. Here we report that colchicine induces a dramatic decrease
of the Substance P immunomaterial in the lumbar tract of the spinal cord.
However, neither i.s.c. injection of Substance P nor systemic injection of
eledoisine counteracted urine retention. Hence changes in Substance P alone
cannot explain the observed phenomena. Indeed the i.s.c. administration of
colchicine, probably by blocking axonal transport, induced also an increase
of Met-Enkephalin associated with a reduced affinity constant of delta-
receptors labelled by "H-DADLE. Though. Met-Enkephalin exerts an inhibitory
activity on the bladder function, we tested the ability of naloxone to
counteract the colchicine-induced urine retention with negative results.
Furthermore we tested whether or not Dynorphin and opioid K receptor sub-
types were altered in colchicine treated rats with urine retention and we
found an up-regulation of these receptors labelled by “H-Ethylketocyclazo-
cine. The administration of the receptor agonist Bremazocine, but not
that of the agonist U-69593 was able to prevent the colchicine induced
urine retention and the bladder hypertrophy. Thus the colchicine-induced
urine retention was attributed to an imbalance between the different neuro-
peptide systems in the spinal cord and the effect of Bremazocine to its
agonist-antagonist property. Colchicine (2/jg/rat), when i.s.c. injected,
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induces a mild urine retention lasting for about two-three weeks with a
slow recovery. Herein we report (Table 1) that the administration of 30
mg/kg/day of monosialoganglioside (GM1) in combination with a single i.s.c.
administration of N& (0.8/jg/rat) improved the functional recovery of the
micturition function judging from urine emission and content in the bladder
at day 3 and 7.

Table 1: Influence of Nerve Growth Factor and Monosialoganglioside (GM")
administration on colchicine-minduced urine retention

Treatment Drugs Urine output (ml/8 hi

3 7 12 day
Saline Saline 2.5+0.3 3.8+0.6 3.0+0.7
Colchicine Saline 0.8+0.4* 1.6+0.2* 2.5+0.3
Colchicine NGHGVIL 2.5+0.3 4.1+0.4 2.5+0.4

Mean values C+S.D.) of 6 rats/group.

NG- (0.87g/rat, i.s.c.) was injected once 24 h before colchicine, while
GM (30 mg/kg/day, i.p.) was dosed chronically starting 3 days before
colchicine..Student's t-test: x p<0.01 vs control.

These findings seem to demonstrate that our knowledge on the mechanisms
regulating bladder function is still poor and that the use of suitable
animal model can lead to find out new rational pharmacological approaches.
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ACTIVITY OF PGT/1A, A N&W IMMUNCSTIMULATING DRUG, ON MACROPHAGES AND
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In the last years many progress were obtained in the knowledge of
microbial and mammalian peptides endowed with immunostimulating activities.
Significant activities on the immune system were found on peptides derived
by thymus gland, but immunoenhancing activity was also present in small
peptides like TP-5 (Arg-Lys-Asp-Val-Tyr) and tuftsin (Thr-Lys-Pro-Arg).

Following our researches on new immunostimulating drugs, we found a new
interesting peptide-like compound PGT/1A (3-L-pyroglutamyl-L-thiazolidine-4-
carboxylic acid) (Poli, 1989).

In this study we report the activity of this new immunostimulating drug
on cellular immune system and more precisely, on splenic lymphocytes and
peritoneal macrophages in immunodepressed mice.

Mice CD-lI (C.River) were depressed by prednisolone (5 mg/kg/die s.c. for
two days) and orally (200-400 mg/kg/die for 7 days) and intraperitoneally
(100-200 mg/kg/die for 7 days) treated with PGT/1A. The treatment with the
new compound stimulated the number of splenic lymphocytes producing rosette
against sheep erythrocytes (Wilson, 19871); the percent variations ranged
from +25.8% to 44.6%.

In mice immunodepressed by cyclophosphamide (120 mg/kg i.p. for two
days), PGT/1A administered orally (200 and 400 mg/kg die per 12 days) and
intraperitoneally (100 and 200 mg/kg die per 12 days) increased clearance of

colloidal charcoal (Biozzi et al., 1953) from blood restoring to levels of
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no immunodepressed mice.

The new immunostimulating drug protected the mice against many bacterial
infections. The compound was administered intraperitoneally (50 to 200
mg/kg) for five times (12 hours of interval) before infections; last drug

administration was 8 hours before bacterial challenge.

Table
1 Dose 1 Survival after infections {%)
Treatment img/xk g/diel E.coli E.coli P mirabilis Ps.aeruginosa P.morganii

]X 5 times | P102 P103 P203 P279 P120

Control 0 1 25 1 30 1 o 1 10

| |

|1 |1 1 1 ll 1

PGT/1A 1 100 1 70 1 70 1 100 1 90 1 A0

PGT/1A showed significant protections; the activity wes evident only
after 5 treatments and was dose-related; the activity was similar to those
of TP-5 and thymostimulin (E.coli infections).

From these preliminary results we can conclude that PGT/1A is a new
immunostimulating drug which increases the activity of Ilymphocytes and
macrophages in immunodepressed mice and shows good protections against

bacterial infections in mice.
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Nicotinic receptors in the cat's area postrema mediating emesis have al-
ready been described (Beleslin and Krstic, 1986), but little is known on the
neuronal circuitry or transm itters involved in this aspect of emesis response.
However, there is a report that nicotinic receptors might be under central
opioid control (Beleslin et al., 1981). Therefore, it was of interest to further
investigate the effects of putative neurotransm itters present in the area pos-
trema on the emesis induced by dimethylphenylpiperazinium (DMPP) injected
intracerebroventricularly (i.e.v.) to unanaesthetized cats.

In an aseptic operation under pentobarbital sodium (35-40 mg/kg, i.p.)
anaesthesia, an infusion cannula was implanted into the left lateral cerebral
ventricle of cats of either sex (2-4 kg), so that i.e.v. injections of drugs
could later be made without anaesthesia. In one group of the cats, the area
postrema was destroyed electrolytically. The solutions of drugs were injec-
ted manually from a 1 ml syringe in a volume of 0.1 or 0.2 ml over a period
of 15-20 seconds and washed with 0.1 ml of saline under the same conditions
as for the drugs. Only expulsion of the gastric content was taken as a posi-
tive emetic response. Successive experiments, carried out on 6 cats were
separated by an interval of at least 5 days. The regimen for the i.e.v. injec-
tions of DMPP and antagonists was randomized so that each animal was inclu-
ded in each of the experimental conditions. A coefficient of correlation (r)
of linear regression was used to determine the existence of dose-response.
An analysis of variance was used to test for differences between treatment
and appropriate control groups.

DMPP (0.2-2.0 mg) given i.e.v. produced emesis, which appeared within
15 minutes after the i,c.v. injection and lasted from 3 to 50 minutes. The
percentage of emetic responses induced by DMPP was dose-dependent (r-=0.94;
p 0.05). However, the percentage of cats showing emesis, even with the
largest doses of DMPP (1.0 - 2.0 mg) amounted to 83 %, but never reached
100 %.

Of ganglionic blocking agents, hexaméthonium (0.5 - 2.0 mg) was used to
prevent the emesis produced by 1.0 mg of DMPP. The ganglionic blocking
agent was injected i.e.v. 15-20 minutes before DMPP was similarly admini-
stered. Hexaméthonium depressed or abolished (p -iO.0Ol) the percentage of
DMPP-induced emesis.

The catecholamines, dopamine (0.5 - 1.0 mg), noradrenaline (0.5 - 1.0
mg) and adrenaline (0.5 - 1.Omg), as well as GABA (0.5 - 1.0 mg), glyci-
ne (0.5 - 1.0 mg), 5-hydroxytryptamine (0.5 - 1.0 mg) and histamine (0.5-
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1.0 mg) were injected i.c.v. 15 - 20 minutes before the emetic challenge of
1.0 mg DMPP. By that time, the emesis induced by catecholamines and hista-
mine subsided. Catecholamines, GABA, glycine, 5-hydroxytryptamine and hi-
stamine had virtually no effects on DMPP-induced emesis.

In cats with a lesion of the area postrema, 1.0 mg of DMPP injected i.c.v.
did not evoke emesis.

In control experiments, two repeated i.c.v. injections of 0.9 %saline in
volumes of 0.2 ml at intervals of 15-20 minutes did not produce any visible
behavioural, autonomic or motor phenomena.

The area postrema of the cat contains catecholaminergic, 5-hydroxytrypta-
minergic and gabergic nervous elements (Fuxe and Owman, 1965; Armstrong
et al., 1981; Newton and Maley, 1987). The present experiments revealed
that catecholamines and histamine, but not 5-hydroxytryptamine, GABA and
glycine induce emesis and that neither of them modify the emesis produced by
DMPP. Since ablation of the area postrema abolished DMPP-induced em esis, it
is apparent that catecholaminergic, 5-hydroxytryptaminergic, histaminergic
and gabergic mechanisms do not modulate the emetic responses induced
through nicotinic receptors in the area postrema of the cat. The present ex-
periments further suggest that GABA, of neurotransm itters present in the
largest amounts in the area postrema(Newton and Maley, 1987), cannot be an
inhibitory neurotransmitter in the control of emesis evoked by an action on
nicotinic receptors in this area of the brainstem.

This work was supported by a grant from the Serbian Republic Fund, Beo -
grad , Yugoslavia.
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THE EFECT GF CH-38083 ON THE MOTILITY AND PASSIVE AVODANCE BEHAVIOR CF
MALE SPRAGUEDAWLEY RATS
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(alpha-2 adrenoreceptor antagonist, CH-38083, clonidine, CNS)

CH-38083 (7,8-Cmethylenedioxy]-14-£ -hydroxyalloberbane-HCI) is a selective
and specific antagonist on alpha-2 adrenoreceptors, Vizi et al., (1986).
However, the effect of CH-38083 on the central nervous system in mammals
has only been partially characterized. In the present work we aimed to
examine the O\S effect of CH-38083 given on itself and also its presumed
alpha-2 adrenoreceptor antagonistic effect against the alpha-2 agonist,
clonidine. A four-channel computerized Omnitech's Digiscan Animal Activity
Monitor served to measure the motility of male Sprague-Dawly rats, weighing
between 100-260 g. Clonidine was administered subcutaneously 20 min before,
while CH-38083 was given orally 40 min before the begining of the
measurements. Data were collected for 30 min and from the recorded 20 type
of movements the mean i D of percentage difference in TOTAL ACTIVITY
between untreated (control) and treated pair of rats was calculated. For
statistical evaluations the unpaired _t test (2 treatment groups consisting
of different individuals) and analysis of variance (more treatment groups
consisting of different individuals) were used. To assess the effects on
learning and memory a six-channel shuttle box system was used. Drugs were
applied after five days of shuttle box training. W observed the passive
avoidance behavior of rats during the training and retesting (after
treatment)  periods, and changes in the acquired performance were
expressed as mean i D percentage difference between periods. For
statistical evaluation the unpaired jt-test, analysis of variance, and the
paired t test (before and after a single treatment in the same individuals)

were used.
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The results are summarized in the following tables:
THE EFFECT GF CLONIDINE, CH-38083 AND CLONIDINE + CH-38083 ON THE MOTILITY
OF RATS

Compound N Dose (mg/kg) \ Difference in total activity

Clonidine 2 0.1 (s.c.) -8 i 6. p<0.001*
2 1.0 + 81t 256

CH-38083 10 50 CRAL + 12t 279 N.S.**
19 10.0 +3lt 424

Clonidine 0.1 (s.c.)

+ 5 1.0 -8 i 73

CH-38083 5 50 CRAL - 791 35 p<0.05**

7 10.0 *(p<0.001) - 22 i 27.3

Values are nmegh t D percentage difference in motility between control and
treated group of rats; *unpaired t test; ** one-way ANOVA

THE EFFECT Of CLONIDINE, CH-38083 AND CLONIDINE + CH-38083 ON THE PASSIVE
AVOIDANCE BEHAVIOR CF RATS

Compound N Dose (mg/kg) %Difference in total activity
Clonidine 15 0.1 (s.c) - 941t 520 p<0.001***
u 1.0 - 05 i 640
CH-38083 6 50 CRAL - 31 ; 190 N.S**
2 10.0 - 47 +56
Clonidine 0.1 (s.c.)
CH-38083 6 5.0 - 93 + 6.60
14 10.0 *p<0.001 - 33 i 30.0 p<0.05**
Values are mean i D percentage difference in the acquired performance

before and after drug treatment; * = unpaired t test; **one way ANOVA ***
= paired t_test.

Thus, 0.1 mgkg clonidine (s.c.) was highly effective in decreasing the
m otility of rats (- 8 i %). CH-38083 alone, has dose-dependent, moderate
activity increasing effect. 1 mg/kg dose of CH-38083 did not influence the
effect of clonidine. In 5 mg/kg concentration it had a moderate and in 10
mg/kg dose it showed submaximal antagonistic effect. CH-38083 alone was
without effect on the passive avoidance behavior of rats, while clonidine
significantly impaired their performance. In case of coadministration of a
10 mg/kg dose of CH-38083 greatly improved the clonidine-debased behavior.
IN  SUMMARY, CH-38083 given orally, affects ONS function of rats and this
effect has a special alpha-2 antagonistic component.

E.S. Vizi, L.G. Harsing Or., 0. Gaal, T. Kapocsi, S. Bernath, G.T. Somogyi
0. Pharmacol. Exp. Ther 238. 701-706 (1986)



Acta Physiologica Hungarica, Volume 75, Supplementum, 1990 31

EXCITATORY AMINO ACIDS AND CARDIOVASCULAR APPARATUS: EXPERIMENTAL STUDIES
ON CONSCIOUS RATS WITH L-GLUTAMATE, N-METHYL-D-ASPARTATE, KAINATE AND
QUISQUALATE

L. Berrino, M.G. Matera, S. Maione, S. Vitagliano, A. Loffreda, E. Marmo

Institute of Pharmacology and Toxicology (Head: Prof. E. Marmo) - 1st
Faculty of Medicine and Surgery - University of Naples - Italy

Key words: EAA, arterial blood pressure, AVP, catecholamines, rat

It is currently known that L-glutamate can act as an excitatory synaptic
transmitter in the CNS. Moreover, there is little information about the
involvement of excitatory amino acids (EAA) in the manteinance of the
cardiovascular tone (Marmo, 1988). We evaluated the effects of icy (3rd and
right lateral ventricles, posterior hypothalamus and striatum) EAA (L-
glutamate, N-methyl-D-aspartate, kainate and quisqualate) on arterial blood
pressure, on heart rate, on catecholamines and arginine vasopressin plasma
levels, and on the behaviour of conscious normotensive rats.

All these drugs significantly increased arterial blood pressure, heart rate
and catecholamines and arginine vasopressin plasma levels. Regarding
behaviour, all animals presented psychomotor agitation, stereotiped
movements and hyper-excitability.

A systemic (intravenously or subcutaneously! pretreatment with reserpine,
propranolol, prazosin, phentolamine, clonidine, hexaméthonium, diltiazem,
and CGP 25838 (a selective antagonist of receptor of arginine
vasopressin) reduced cardiovascular, behavioural and biochemical responses

of icv EAA. In addition, the bisurrenectomy and the spinal transectomy (at
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C7) considerably reduced responses caused by EAA.

On the contrary, naloxone, atropine and bivagotomy significantly enhanced
EAA-induced responses.

Icy (3rd and right lateral ventricles, posterior hypothalamus and striatum)
pretreatment with 2-APV, a selective antagonist for NMDA receptors, induced
the strongest inhibition of the EAA effects.

These data show that the glutamergic transmission partecipates, through a
central mechanism mainly mediated by specific receptors (e.g- NMDA, KA
subtypes) in the regulation of cardiovascular function in conscious rats.
In addition, this research point out an increase in the central sympathetic
efferent activity and in arginine vasopressin release and an involvement of

parasympathetic and opiod systems.

This research was supported by MPI and CNR, Rome (ltaly).
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ALCOHOL WITHDRAWAL ANO PROLACTIN
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It is known that prolactin (PRL) plays important role(s) in various func-
tions of central nervous system, e.g. the hormone results in alterations

in the paternal and maternal behavior; migration; feeding behavior; learning
and memory; sexual behavior, etc. The role of PRL in drug-induced behavioral
responses has also been suggested (Drago, 1982). There is a large body of
evidence indicating that alterations of PRL secretion are common in chronic
alcoholic patients, (Noth and Walters, 1984) but it has not been analyzed
systematically, whether altered PRL secretion might have a role in clinical
symptoms of ethanol withdrawal or in endocrine and clinico-chemical dis-
turbances observed during withdrawal period. In the present investigations
90 male chronic alcoholics attending the Alcohology Unit of the Markusovszky
Teaching Hospital, were investigated concerning changes in clinico-chemical
and endocrinological parameters during a 40 days period of alcohol with-
drawal. The serum levels of PRL, LH, testosteron (TEST), ACIH and cortisol
(CORT) were determined by radioimmunoassay. The results were analyzed with
SAS Manova test (SAS Institutes Inc., USA). One group of group of alcoholic
patients exhibited normal- or slightly low PRL levels at the first day of
withdrawal. Patients in the second group exhibited hyperprolactinemia.
Hypogonadism in chronic alcoholics is induced either by a direct peripheral
effect of alcohol (Legros et al., 1980), or in a secondary manner, by hyper-
prolactinemia (Thorner et al., 1980). There were no PRL-related differences
in the activity of pituitary-adrenal axis, or pituitary-gonadal axis. There

was, on the other hand, a very marked PRL-related difference in the incidene
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of delirium tremens (7% in normoprolacinemic patients and 3%6 in hyperpro-
lactinemic patients (p 0.05)). It is concluded that PRL might have an im-
portant role in ethanol withdrawal, but changes in the activity of pitu-

itary-adrenal and pituitary-gonadal axis seem to be independent of altered

PRL secretion pattern.

day a * day 2 # day 10 fi day 40 #

N 144.6+12.0 0 217.5+22.4*0 240.6+23.4x0  252.1+51.5x
PRL H 583.6+43.1  495.1+98.8x  375.0+61.4x  314.1+58.9x

N  16.0+ 4.0 12.4+ 2.0 11.8+ 1.2 9.8+ 0.7
LH H 199+ 4.7 16.7+ 2.1 16.5+ 2.2 111+ 1.2

N 175+ 2.9 14.1+1.5 16.042.2 22.8+ 3.0
TEST 141+ 32 14.8+1.8 18.3+ 2.5 26.144.0

N 25.3+10.9 no data 26.1+ 7.2 no data
ACTH H 30.6+16.2 no data 45.8+31.8 no data

N 784.1+59.8  630.0+55.0 602.9+33.6 554.1+69.3x
ORT | 67374742  639.2477.7 532.2+44.1 557.6+60.1

Table 1. The serum hormone levels in chronic male alcoholics during the
withdrawal period. N indicates the normoprolactinemic groups and H indicates
the hyperprolactinemic group. »: mean +S.E.; x: significantly different
form the first day; m; significantly different from the hyperprolactinemic
group on the same day.
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PEPTIDE-INDUCED ACTION ON PASSIVE AVOIDANCE LEARNING IN
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Introduction

In our previous experiments we have demonstrated that
rat atrial natriuretic peptide (ANP) is able to lengthen
the passive avoidance response in a dose-dependent manner.
This indicates that ANP is able to facilitate learning in
this paradigm.

In the present experiments we tried to reply the questi-
on that whether neurotransmitters are involved in the beha-
vioural actions of ANP. In the present report an account
is given on the effects of different receptor blockers on
ANP-induced action of one-trial learning of the passive
avoidance behaviour.

Methods

The passive avoidance behaviour was performed by the
method of Ader et al. (1972). The action of the peptide
and the interactions with the receptor blocker were studi-
ed on consolidation of the memory when the peptide was gi-
ven immediatelly after the learning trial. The receptor
blockers were given 20-30 min before the peptide adminis-
tration. The dose of the peptide was selected according to
our earlier experience in this paradigm, in which the pep-

tide per se would not interfere with the behaviour. The
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dose of the ANF was 200 ng and it was given icv. following
the learning trial. The animals were tested 24 hr later.
Results and Discussion

The results are presented on Table 1.

Table 1. The effects of receptor blockers on ANP-induced
action of consolidation of the passive avoidance

learning.

Treatment Passive avoidance response Significance
(sec) versus ANP

Untreated 100 + 20
ANP (200 ng icv.) 200 + 20 -
ANP+Haloperidol 90 + 15 p 0,05
(10 ug/kg i.p)
ANP+Phenoxybenzamide 189 + 34 NS
(2 mg/kg i.p.)
ANP+Propranolol 156 + 31 NS
(10 mg/kg i.p.)
ANP+Methysergide 171,,, 26 NS
(5 mg/kg i.p.)
ANP+Bicuculline 229,2+ 35 NS
(2 mg/kg sc.)
ANP+Naloxone 195 + 38 NS
(0.3 mg/kg sc.)
ANP+Atropine 85,9+ 21 p 0,05

(2 mg/kg i.p.)
The receptor blockers alone had no influence on the con-

solidation in the doses used. The minimal number of ani-
mals used in a group was lo.

The data presented here suggest that in the action of ANP
on facilitating the consolidation of the passive avoidance
learning, dopaminergic and cholinergic mediations are in-
volved. Blocking the receptors, the ANP action will be di-
minished. Other receptors such as alpha-, or beta-recep-
tors, GABA receptors, endogenous opiates, or serotonergic

receptors are not involved in this mediation.

Reference
Ader, R., Weijnen, JAW.M., Moleman, P.: Psychon. Sei. 26:126-128
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INHIBITORY AND STIMULANT EFFECTS CF BACLOFEN ON GASTRIC ACID SECRETION
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Introduction - The parenteral administration of the GABAB receptor agonist
baclofen in anaesthetized rats increased gastric acid secretion (a.s.) with
a parallel increase in atropine-sensitive vagal efferent activity,
suggesting that baclofen activates parasympathetic outflow to the stomach
centrally (Goto et al., 1985). However the putative central GABA receptors
which  might mediate tne effects of baclofen on a.s. remain to be
characterized. The present study investigates the nature of central GABA
receptors involved in the secretory effects of baclofen.

Materials and methods - Experiments were carried out in  conscious
pylorus-ligated rats (200-220 g, 24 h fasting). In a group of animals a
cnronic cannula was implanted into the lateral ventricle of the brain.
Results - Baclofen 1-9 pg/rat i.c.v. induced a phaclofen-sensitive
inhibition of a.s.. Similar results were obtained with 1 mg/kg i.v.,
wnereas baclofen 9 and 27 mg/kg i.v. induced a non phaclofen-sensitive
increase in a.s.. Muscimol was without effect (Fig. 1)

Discussion - The present inhibitory effects of i.c.v. or imV. baclofen on
hypersecretion evoked by pylorus ligation indicate the involvement of
GABAB receptors,, On the basis of these results, the decrease in a.s.
following i.c.v. GABA in conscious rats (Bnargava et al.; 1985) may be
explained by central GABAB receptor activation. Since acid hypersecretion

by pylorus ligation is mediated by central cholinergic pathways (Sharma et
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al., 1963), the present antisecretory effects of baclofen may be mediated
by central phaclofen-sensitive GABAB receptors inhibiting vagal activity.
Furthermore, i.v. baclofen at high doses increased a.s., as observed by
Goto et al. (1985) in anaesthetized rats. However, although baclofen may
behave as a partial GABA-A agonist (Del Tacca et al., 1989), the lack of
secretory effects of the GABAA agonist muscimol suggests that neither
central GABAA nor GABAB receptors participate in the present stimulant

effect of i.v. baclofen.

Figure 1 - Effects of baclofen (BA), muscimol (MU), and phaclofen (PF) on
gastric acid output (pEgH /4h). Values represent the mean of 8
experiments®.E. Student's t-test for unpaired data, *p<0.05.
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THE EFFECT GF CIMETIDINE ON THE RAT SCIATIC NERVE - GASTROONEMIUS MUSCLE
PREPARATION IN  VIVO
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In vivo.

We have reported that cimetidine and ranitidine produced neuromuscular
blockade in the isolated phrenic nerve - diaphragm preparation of the rat
and increased the neuromuscular blockade induced by non depolarizing rela-
xants and aminoglycoside antibiotics. Neuromuscular blockade produced by
the two H2 antagonists was reversed by CaC” and 4-aminopyridine and not by
neostigmine or dimparit; on directly stimulated preparations the two drugs
did not produce any block. (Bossa et al. 1981, 1982, 1988).

These results are obtained in vitro at high concentrations, far above
plasmatic levels required for antisecretory activity. For this reason we
investigated the effects of cimetidine on neuromuscular transmission in
vivo. Male rats of 250-350 g were anesthetized with urethane (1.5 g/kg i.p.)
and kept under artificial respiration; indirectly elicited muscle contrac-
tions were obtained by using the sciatic nerve - gastrocnemius muscle pre-
paration; the parameters of stimulation of the nerve were: frequency 0.2 Hz,
duration 1 msec, at supramaximal voltage. As the tetanic stimulation, a
frequency of 50 Hz was applied for 20 sec. Drugs were administrated in the
jugular vein.

Single intravenous injection of cimetidine (20 mg/kg) did not alter
twitch tension; single intravenous injection of d-tubocurarine (45 AJg/kg)
produced a reduction of twitch tension that was potentiated by successive
treatment with cimetidine (Table I). W obtained similar results when we

substituted d-tubocurarine with pancuronium (150/jg/kg), sisomicin
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(20 mg/kg) and netilmicin (20 mg/kg).

Tetanic contraction and post-tetanic potentiation were reduced after
cimetidine administration (60 mg/kg). Continuous infusion of cimetidine
(30 mg/kg/min) provoked a reduction of twitch tension (50% of basal value
after 12 min): there is a complete recovery after treatment with 4-amino-
piridine (2 mgkg i.v.) (Lund, H., 1978).

Our in vitro and in vivo results suggest that neuromuscular ef-
fects of cimetidine are not related to its specific activity on histamine
H2 receptors, but to an inhibition of transmitter release at the nerve
ending through a reduction of calcium influx at presynaptic level.

The importance of this action is the possibility of respiratory depres-
sion or prolonged apnoea induced by interaction with curare or other muscle

relaxants (Argov Z. et al., 1979).

Table I: Effect of d-tubocurarine and cimetidine on the neuromuscular
transmission (sciatic nerve - gastrocnemius preparation of rat)

QONTROLS d- TUBOCURARINE CIMETIDINE x
(BOSS) 45 jjg/kg 20 mg/kg

WTCH TENSION 100 61.45+23.70 18.11+14.56xx
(56.3+18.7 @)

X = Cimetidine was administrated 60 sec after treatment with d-
tubocurarine;
xx= p<0.01 versus d-tubocurarine value
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CHARACTERIZATION O THE ALPHA2-ADRENOCEPTOR LABELLING SPECIFICITY CF
C3HXH-38083
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(alpha-2-adrenergic receptors, C3HXH-38083, rat brain)

We previously reported the alpha-2-adrenoreceptor selectivity and
specificity of CH-38083, a berbane derivative (7,8-methylene-dioxy-14 o -
hydroxy alloberbane-HCI) in binding studies, carried out in rat brain crude
membrane preparations, using E3HXrazosin and C3Hllldazoxan as reference
substances. The selectivity ratio of CH-38083 (Kj alpna®/K”" alpha2) was
found to be 1368, Vizi et al., (1986).

The tritiated derivative of CH-38083 was synthetized by catalytic

isotope change reaction wusing tritium gas (specific activity: 67.6
Ci/mmol). The characteristics of C3HXH-38083 were determined in
association, dissociation and saturation studies, including pH,
temperature, incubation time, protein, mono- and divalent cation contents
optimization, Gaal et al., (1988).
In the present displacement studies we aimed to establish the degree of
specificity of C3HXH-38083 as labelling ligand for alpha-2-adrenergic
receptors.