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circulation des substances morphogénes entre les blasto-
méres. Cette circulation fondant I'unité organique de la
larve en harmonisant les activités des différents blasto-
meéres, toute perturbation & ce niveau peut entrainer des
modifications dans la proportion relative des structures
ectodermiques et entomésodermiques.

Nous rappellerons, pour terminer, que l'acide thio-
malique modifie également la différenciation de 1'ceuf
d’amphibien; il suscite en effet la formation de structures
chordomésoblastiques & partir d’ectoblaste présomptifis, 14,
11 serait intéressant de rechercher si Thiola est également
capable de provoquer de telles modifications chez 1'am-
phibien. Les résultats déja obtenus avec l'acide thio-
malique suggérent Vexistence d’une base commune aux
processus régulateurs de la différenciation chez les am-
phibiens et les échinodermes.
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Summary. 2-Mercaptopropionyl-glycine (Thiola) ex-
erted a strong animalizing action on the development of
the sea urchin, Paracentrotus lividus. The action of Thiola
on the synthesis of superficial and cortical cellular struc-
tures newly synthesized during the segmentation is sug-
gested. These changes may alter the circulation of morpho-
genetic substances between blastomeres.

R. LALLIER

Station Zoologique, 06 Villefranche-sur-Mer (France),
26 février 7968.
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Influence of Adrenergic Blocking Agents Upon Morphine and Catecholamine Analgesic Effect

The mechanism of the analgesic action of morphine is
still unknown, Several theories have been proposed, but
they are not satisfactory as yet.

Some authors1-3 postulate that the analgesic effect of
morphine is mediated by parasympathic mechanisms.
MERCIER et al.* and others® believe that serotonin is an
important neurohumoral agent concerning these effects.
Since MarTHA VOGT reported in 1954° that morphine
reduces the amount of catecholamines in the brain, many
authors have supposed that these agents exert an enhanc-
ing influence on the analgesic effect of morphine. Also,
some authors reported that epinephrine and related sub-
stances possess a significant analgesic efficacy of their
own?-1% On the other hand, the monoamine oxidase
inhibitor iproniazid enhances!' and reserpine dimini-
shes12-14 the analgesic effect of morphine. It is well known
that these drugs raise and lower, respectively, the cate-
cholamine content of the brain. Unfortunately, we know
almost nothing about the nature of the adrenergic re-
ceptors involved in the central actions of catecholamines?®,

We therefore proposed to study: (1) the proper analgesic
effect of catecholamines; (2) their effect npon the analgesic
action of meorphine, and (3) the influence of adrenergic
blocking agents of « and § type upon the catecholamine
and morphine analgesic effects, using the a-blocking agent
dihydroergotamine and the f-blocking agent propranolol,
both drugs having powerful actions upen the central
nervous system of mammals?®1?,

Method. We used a method based on that of JanssEN1S,
BEN-Bassat et al.’® and GREEN et al.?®. We employed
white female mice, weighing 17-30 g. The painful stimulus
consisted of warm water (50 4+ 1°C) applied to the tail of
the animals. Untreated animals removed their tail from
the warm water with a sharp movement (tail withdrawal
reflex) within the first 3—4 sec of exposure. The same
animals were then treated with drugs and the reaction
time was measured again every 15 min until the effect
disappeared. The drugs were dissolved in distilled water
and administered i.p. The time of reaction to the painful
stimulus was measured in sec and the standard deviation
of the mean was determined. Each group consisted of
6 animals. The injection of distilled water alone did not
modify the reaction time.

Results. (1) Effect of morphine and catecholamines.
Morphine showed a significant analgesic effect at a dose

of 1 mg/kg, i.p. Also the catecholamines epinephrine,
norepinephrine and isoproterenol produced significant
analgesic effects in this test. The minimal doses with
significant analgesic effect were: epinephrine 0.25 mg/kg,
norepinephrine 0.5 mg/kg and isoproterenol 4 mg/kg.
Catecholamines enhanced the effect of small doses of
morphine (1 mg/kg), epinephrine and norepinephrine in-
creasing the duration and the maximum of morphine
analgesic effect, but isoproterenol only increased the dura-
tion of the significant effect from 45-105 min without
affecting its maximum. We have not demonstrated a
potentiation for higher doses of morphine (2.5 mg/kg).
(2) Effect of «- and f-adrenergic blocking agents. Pro-
pranolol and dihydroergotamine were used at doses that
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Influence of catecholamines and «- and #-adrenergic blocking drugs upon the analgesic action of morphine in mice

Drug mgfkg Control Maximum effect Increase of Duration of the effect,
reaction time significant for
(sec) (%) P < 0.02 > 0.001 (min}

Distilled water 2.6 4+ 04 3.04+05 0.4 15 -

Morphine 1.0 3.34-0.2 53404 2.0 60 45

Morphine 2.5 3.840.3 9.0 4 0.6 5.2 136 150

Epinephrine 0.25 28 4-0.5 5.0 4 0.2 2.2 78 15

Epinephrine 0.50 3.14-04 7.0 - 0.6 3.9 125 120

Norepinephrine 0.50 2.6 4- 0.2 4.4 4 0.3 1.8 69 15

Norepinephrine 1.0 21403 4.3 4- 0.4 2.2 104 120

Isoproterenol 4.0 3.04-03 4.6 + 0.1 1.6 53 15

Isoproterenol 8.0 3.14-04 5.7+ 0.7 2.6 83 G0

Morphine 1.0 + 474106 1114+ 09 6.4 136 135

epinephrine 0.25

Morphine 1.0 + 3.2--04 6.4 + 0.4 3.2 100 105

norepinephrine 0.5

Morphine 1.0 + 30402 524035 2.2 73 105

isoproterenol 4.0

Dihydroergotamine 4.0 4.0 4 0.4 4.7+ 1.0 0.7 17 -

Propranolol 1.0 33402 3.840.8 0.5 15 -

After dihydroergotamine 4 mg/kg

Morphine 2.5 3.340.2 9241 5.9 178 150

Epinephrine 0.50 3.64-0.3 57402 2.1 58 120

Norepinephrine 1.0 34402 6.04+04 2.6 79 90

Isoproterenol 8.0 4.9 4- 0.4 75403 2.6 53 120

After propranolol 1 mg/kg

Morphine 2.5 4.1+0.2 6.0 4+ 0.4 2.5 60 30

Epinephrine 0.50 36406 4.540.5 0.9 25 -

XNorepinephrine 1.0 34404 5.2-4+0.35 1.8 52 -

Isoproterenol 8.0 3.44+0.5 4.0+ 0.6 0.6 17 -

The blocking agents were administered together with the agonists. Results represent the time for the withdrawal reflex to occur after exposure
to the warm water (50 °C). Each number is the mean of a group of 6 animals, 4 the standard deviation of the mean. Significance is referred to

control values. The increase of reaction time is expressed as sec and 9% of increase (referred to control values),

by themselves did not modify the reaction time (1 and
4 mg/kg, respectively). Dihydroergotamine did not reduce
the analgesic effect of morphine, nor that of isoproterenol.
It only slightly decreased the duration of the analgesic
effect of norepinephrine {from 120-90 min). The analgesic
effect of epinephrine was quantitatively diminished, but
remained statistically significative and its duration was
not affected. On the other hand, the g-adrenergic blocking
agent propranolol (1 mg/kg) significantly decreased the
analgesic effect of 2.5 mg/kg of morphine and completely
blocked the effect of epinephrine and isoproterenol, while
it did not diminish so much the effect of norepinephrine.
However, the analgesic effect of norepinephrine, after a
combination with propranolol, was no longer significant.

Discussion. Our results are in accordance with those of
other authorsé-%1921 in the sense that catecholamines
play an important role in the mechanism of the analgesic
effect of morphine. We confirmed that catecholamines
have an analgesic effect of their own?®. A central site for
these actions cannot be excluded, for ROTHBALLER!® has
shown that the passage of catecholamines across the
hematoencephalic barrier is not so difficult as it was
generally thought.

While the «-adrenergic blocking agent dihydroergota-
mine did not substantially change the analgesic effects of
catecholamines and morphine, the f-adrenergic blocking
agent propranolol blocked not only the analgesic effects
of catecholamines, but also that of morphine itself. There-
fore, we think that central adrenergic receptors similar to

the f type of the periphery might be involved in these
actions of catecholamines, and also in the mechanism of
morphine analgesic effect. -

Resumen. Las catecolaminas adrenalina (0,25 ¥y
0,5 mg/kg) noradrenalina (0,5 y 1 mg/kg) e isoproterenocl
(4 y 8 mg/kg) producen efecto analgésico significativo en
lauchas. También aumentan (adrenalina 0,25 mg/kg, nora-
drenalina 0,5 mg/kg e isoproterenol 4 mg/kg) el efecto
analgésico de pequefias dosis de morfina (1 mg/kg). El
bloqueador a-adrenérgico dihidroergotamina (4 mg/kg) no
influencia substancialmente estas acciones, pero el blo-
queante f-adrenérgico propranolol {1 mg/kg) bloquea los
efectos analgésicos de la morfina, adrenalina e isoprote-
renol, no siendo tan efectivo contra la noradrenalina. Se
deduce que debe existir un compromiso de receptores
B-adrenérgicos en el mecanismo de los efectos analgésicos
de las catecolaminas y también de la morfina.

B. HELLER, J. M. SAAVEDRA#2
and E. F1scHER

Laboratorio de Psicofarmacologia y Neuropsiquiairia
Experimental, Hospital Nacional José T. Borda,
Vieytes 375, Buenos Aives (Avgentina),

§ January 1968.

21 E. V. Harst and O. L. Davigs, Br. J. Pharmac, 5, 147 {(1950).
22 Fellow of the ‘Consejo de Investigaciones Cientificas y Técnicas’.



