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The effect of the polycationic modified derivatives of
polyglutamic acid was investigated on the viral resistance
induced by poly I:C in primary human foetal cell cultures
too; 108 cells were seeded in 1 ml of the above-mentioned

Minimal protective doses of poly I:C against VSV infection in
L-929 and human foetal cells in the presence and absence of polyca-
tions

Minimal protection doses* of poly
I:Cinpg/ml of media

Type of polycation®

L-cells Human foetal cells
Poly-DMAE-glutamine ¢ 1.104 5.1078
Poly-DEAE-glutamine ¢ 1.10* 5.10-8
Poly-1-lysine (Sigma) 1.10-8 1.10-2
DEAE-dextran (Pharmacia) 5.10—% 1.1073
Without polycation 1.10°, -

sDetermined as described in the text. ®Polycations were used in
concentrations of 20 pg/ml of media. °Polycationic modified deriv-
atives of polyglutamic acid, with characteristic structural units as
indicated in the formula.
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medium and grown in stationary tubes at 37°C for 4 to
5 days. The minimal protective doses of poly 1:C, both
in presence and absence of polycations, were determined
as described above (Table).

Summayy. Polycationic modified derivatives of poly-
glutamic acid are at least as good enhancers of poly I1:C
induced viral resistance in various cell cultures as are
DEAE-dextran or poly-L-lysine?.
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Norepinephrine in Fetal and Neonatal Rabbit Brain

In newborn mammals, such as the rat, mouse and rabbit,
the amount of norepinephrine is relatively small, slowly
increasing to adult values over a period of 4 to 6 weeks 1.2,
All these species are considered developmentally imma-
ture at birth. The newborn guinea-pig is comparatively
well developed: its brain norepinephrine is at approxim-
ately the adult level. In the newborn rabbit (1-day-old)
only half of this value is found?!. Since we are interested
in physiological modifications occurring in mammals
during parturition and a few hours afterwards, we have
undertaken this study to determine whether or not the
brain norepinephrine store changes in fetus and newborn
rabbits during this period.

Materials and methods. In our experiments we have
used fetuses and newborn rabbits of the white New
Zealand strain, in which the term of gestation is 31 days.
At the stage of the 30th or 31st day, the female rabbits
were killed by air embolism, laparotomy was performed
and all the fetuses were taken out and decapitated at
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Norepinephrine level in fetal and neonatal rabbit brain (ng/g).
Mean values and standard error for each group are given. # = number
of samples.

once. The brains were quickly removed, blotted on filter
paper and frozen immediately. Since each brain contains
low amounts of norepinephrine, it was necessary to pool
4 to 5 in each sample. The newborn rabbits were separated

‘from their mother just after birth, during the 1st h or

later on, within 2 to 4 or 8 to 12 h. As with the fetuses,
the newborn animals from the same litter were divided
into groups of 4 to 5 and killed by decapitation. Their
brains were removed and the samples were prepared in the
same way. The tissue was homogenized in ice-cold 0.4 M
perchloric acid by using a Tri-R tissue homogenizer
(Genelab International) provided with a glass pestle, and
centrifuged at 9000 X g at 0°C for 30 min. The extraction
was performed twice more and all 3 supernatants were
pooled®. The pH was adjusted to 8.5 M Twis buffert and
the samples were adsorbed onto alumina’ We used
active Merck aluminium oxide, acidic activity I, prepared
by the method of ANToN and SavrRE®. The alumina
containing the adsorbed norepinephrine was washed a
few times with bi-distilled water. The elution was
performed with 3 X2 ml of 0.3 N acetic acid, the alumina
being mixed thoroughly with the acid by a magnetic
stirrer. All 3 eluates were pooled, centrifuged, adjusted
to pH 6.5 and used for fluorometric assay’. An Amico-
Bowman Spectro-fluorometer with ellipsoidal mirror
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was used for fluorimetric measurements. Readings were
made at activation wave lengths of 380 and 430 nm and
at fluorescence wave lengths of 490 and 540 nm. The mean
values -+ SEM are given in ng/g of tissue.

Results. In the fetuses of 30 days, the brain norepine-
phrine level is low, only 51 + 4.9 ng/g. No changes occur
the next day, the last one before birth (52 - 9.7 ng/g), as
can be seen in the Figure.

After parturition, within the 1st h, the newborn rabbit
brain content falls to 34 4 9.9 ng/g norepinephrine,
about 379, less than that of the 31st day. Later on,
within 2 to 4 h, the amount of norephinephrine returns to
the prenatal level (52 + 5.6 ng/g) and remains practically
the same for 8 to 12 h (51 + 2.4 ng/g) (see Figure).

Discussion. In the rat fetus, the enzymes involved in the
biosynthesis of catecholamines are present in the brain at
15 days of gestation® ?; at this age, the norepinephrine is
at only 29, of the adult level, whereas the biosynthetic
enzymes have specific activities of about 109, of those
in the adult brain® At birth and thereafter, the bio-
synthetic enzymes and their products, dopamine and
norepinephrine, increase in a parallel fashion® 1. Our
results show that in the rabbit fetus on the 30th and 31st
day of gestation, norepinephrine is present and the level
remains unchanged, as is the case within 2 to 4 and 8 to
12 h after parturition. On the other hand, during the
1st h following parturition, a decrease of norepinephrine
can be seen and the variability of the individual values is
larger than in the other stages. Within 2 to 4 h, the amount
of norepinephrine rises to the level measured in the fetuses,
and remains the same for 8 to 12 h. Similar modifications
of the amount of catecholamines have been observed in
the newborn rabbit, in various:tissues. For instance,
during the first few hours followiﬁgl‘paj;tprition, one gan
observe a decrease of the amount ‘of ciafecholamines.in
the adrenals'?-13 and increase in the plasma '3 and in the
heart1s. These rapid and transitory variations of the
amounts of catecholamines found in the newborn rabbit
thus seem to be linked to birth. The fall of the norepine-
phrine level in the brain can be related to the fetal
suffering special conditions during parturition, especially
the hypoxia which occurs?®. It has been established that
in the adult cat, the asphyxia produced by rebreathing
can decrease the norepinephrine level in the hypothala-
mus in less than 2 h'7; in the adult rat, the hypoxia
decreases in 1 h the norepinephrine in the brain!s, In the
fetus, asphyxia also introduces a decrease of the level of
catecholamines in human?®®, lamb?2°, calf?! and foal2?
adrenals and in human'® and rabbit?2? paraganglia as well
as in human 24 extra-adrenal tissue. In the adult rat, other
severe stresses, such as prolonged muscular effort? and
exposure to cold-2%%, are also known to reduce the
endogenous level of catecholamines in tissues. Consequent-
ly, the spontaneous decrease of norepinephrine in the
brain which we have found in the newborn rabbit can
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also be explained by stress conditions to which the
animals are exposed during parturition. As has been
suggested ?*, norepinephrine, by its vasomotor action,
could contribute to a better distribution of blood to the
brain, thus increasing the brain’s oxygen stock and facil-
itating the defense of the newborn animal against asphyxia.
Therefore, this brain norepinephrine liberation during
parturition could have an important role in a most
critical period of the mammal’s life3°.

Summary. In the first hour after parturition, the new-
born rabbit brain norepinephrine content is about 379,
less than that of the fetus of 30th or 31st day. Later on,
within 2 to 4 h, the norepinephrine level returns to the
prenatal value and remains unchanged between 8 to 1Z h.
This transitory fall of the brain norepinephrine seems to be
linked to the stress conditions which occur during parturi-
tion.
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Comparative Study of the Electrical and Mechanical Behaviour of an Intact, Semi-Intact
and Isolated Gastropode (Helix pomatia) Smooth Muscle Preparation

Under appropriate stimulation conditions, the isolated
penis retractor muscle (PRM) of Helix pomatia L., a
gastropode smooth muscle, can be made to perform a
phasic contraction and a prolonged contraction known
as ‘catch’ (WaBN1iTZ12). Whether the two distinct types
of contraction play a part in the normal behaviour of the
penis retractor muscle in the intact animal is unknown.

The aim of the present experiments is to compare the
normal electrical and mechanical behaviour of the intact
penis retractor muscle-nerve-brain preparation with the
properties of the muscle at different stages of surgical
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