58 Specialia

It may be argued, however, that a change of the cable
properties could give similar results to those described
above. In order to test this possibility the electrical
properties of RN cell membranes were assessed by
analysing the membrane transients induced by current
pulses through the microelectrode. No significant changes
were found between normal cats and those with chronic IP
lesion. The possibility of attributing the change of the
time course of CP-EPSPs following IP destruction to any
change of the electric membrane properties thus seems
refuted. A denervation supersensitivity could possibly be
responsible for an increase of amplitude of the CP-
EPSPs, but fail to explain the change in their time course.

Further experiments, including a study of the time
course of sprouting, must however be performed before it
is possible to relate the present findings with the well-
known compensation after cerebellar lesions.

ExPERIENTIA 30/1

Résumé. Aprés destruction chronique de la projection
rubrale (somatique) interpositionnelle, on constate par
examen électrophysiologique que le systéme cortico-
rubral dendritique est de toute évidence capable, par
bourgeonnement, de rétablir des contacts synaptiques
avec la région «dénervées des cellules RN.

N. Tsuxkauara, H. HuLTBorRN Y and F. MURAKAMI

Department of Biophysical Engineeving,

Faculty of Engineering Science, Osaka University,
1-1 Machikaneyama, Toyonaka, Osaka (Japan),
30 July 1973.

10 Dr. H. HuitBorN was supported by the Japan Society for the
Promotion of Science,

Inactivation of Prostaglandin E, by Lungs of the Foetal Lamb

Prostaglandins of E and F types undergo substantial
inactivation during passage through the pulmonary
vascular bed of the adult animall-?. Most probably, the
loss of activity results from degradation of the compounds
by specific enzymes endogenous to lung tissue®. We report
here that lungs of foetal lambs possess similar inactivating
properties.

Matevial and methods. Suffolk foetal lambs of known
gestational age (111 to 142 days; term is 147 days) were
exteriorized with the mother under methoxyflurane-
nitrous oxide anaesthesia. Placental circulation was
preserved while spontaneous ventilation was prevented
by covering the head with a saline-filled rubber glove.
Newborn (11-12 days from birth) and 6-month-old lambs
were anaesthetized with sodium pentobarbital (30 mg/kg

Pulmonary inactivation of prostaglandin E;

Animal Weight (kg) Loss of activity Mean loss
(%) (+SE)
Foetal lamb 2.2 62 —
111, 113 gestation days 2.5 52
Foetallamb 3.1 76
126-142 gestation days 3.9 56
3.3 64 72+ 50
3.4 62
4.2 86
4.9 39
Newborn lamb 4.6 87
11,12 days 5.1 97 84 4 6o
Six-month-old 17 69
lamb 33 85

In each experiment, sequential dose-response curves were obtained
with PGE, infused into the aorta and pulmonary artery (or right
atrium). The percentage inactivation is given by [100-(Da/Dpa x 100)]
where Dyq and D, are the doses of PGE,; required to produce an
equal fall in systemic blood pressure by the pre- and post-pulmonary
routes, respectively. Rates of infusion into the pre- pulmonary line
were 0.38-9.50 ug/kg/min (fcetal lambs) and 0.37-7.60 pg/kg/min
(newborn and 6-month-old lambs). PO, of thoracic aorta blood was
15-26 mm Hg (mean 21) in foetuses and 92-160 mm Hg in animals
after birth, Values of pH below 7.25 were.corrected with a slow i.v.
infusion of a 7.5% sodium bicarbonate solution. # Difference between
means is not significant using Student’s -test.

given iv.), and anaesthesia was maintained with a
mixture of methoxyflurane-nitrous oxide-air under
positive pressure ventilation.

The great vessels were exposed through a left thoracot-
omy and the ductus arteriosus of foetal and newborn
lambs was ligated. A polyethylene tube was inserted into
the main pulmonary artery (foetal and newborn lambs) or
in the right atrium of older animals (pre-pulmonary
catheter). A second catheter was introduced retrogradely
into the left common carotid artery and positioned in the
ascending aorta just above the aortic valve (post-
pulmonary catheter). Systemic blood pressure was
recorded from the thoracic aorta using a catheter advan-
ced from a femoral artery. A Statham straingauge (P23 Db)
coupled to a Brush chart recorder model 200 served for
this purpose. Blood gases and pH were measured with an
Instrumentation Laboratory analyzer model 113 in
samples from the thoracic aorta.

Prostaglandin E; (PGE,) solutions were made up in
saline by dilution of a 10 mg/ml ethanol-water (95:5 by
vol.) stock solution. Concentrations varied between 4 and
64 pg/ml depending on the weight of the animal. PGE,
was infused alternately into the pre- and post-pulmonary
catheters at a variable rate (0.02-3.88 ml/min) with a
Harward pump model 940. Each infusion lasted 2 min
and 15 to 30 min intervals were allowed between ad-
ministrations. In each experiment, the response to the
first infusion was excluded from the final results to mini-
mize possible errors due to tachyphylaxis.

Results and conclusion. Occlusion of the ductus arteriosus
in foetal lambs produced a partially reversible fall in
systemic blood pressure. After stabilization, the systolic
blood pressure ranged from about 50 mm Hg at 111
gestation days to 70-100 mm Hg near term. The blood
pressure was between 102 and 125 mm Hg in the newborn
and 6-month-old lamb. In all animals, PGE, had hypo-
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tensive action and the response was dose-related. As
indicated by the Table, the fall in systolic blood pressure
was most marked with intra-aortic infusions. The mean
inactivation of PGE, upon passage through the pulmonary
vascular bed was 72%, in foetuses of gestational age from
126 days onwards. This value does not differ significantly
from that obtained in newborn and 6-month-old lambs.
Two successful experiments were performed in foetuses
at an earlier stage of gestation (111 and 113 days),
that is prior to the appearance of surface-active material
in lung tissue®. In these animals, the lungs were still
capable of PGE, inactivation. However, the percent loss
of PGE, activity (52 and 629%) was in the low range of
values obtained with older foetuses, suggesting a less
efficient mechanism of inactivation. More results are
needed to clarify this point.

Fall in systolic blood pressure

01 10 10
Rate of infusion(pg/kg/min)

Dose-response lines for PGE,; infused into the aorta (e) and the
pulmonary artery (O) of foetal lambs (111-142 gestation days).
Each point applies to a single response. Calculated regression equa-
tions are y = 18.06 logx + 13.89 (e) and y = 14.05 logz + 5.94 (0).
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The Figure illustrates the dose-dependent relation for
PGE, given by pre- and post-pulmonary routes to foetal
lambs. Regression lines were calculated with a least
squares fit on pooled data from all experiments (8 animals,
see Table). The 2 slopes did not depart significantly from
parallelism, whereas the difference between the intercepts
was significant (P << 0.01). Pulmonary inactivation calcu-
lated from the regression equations is 73%,.

These experiments demonstrate that lungs of foetal
lambs inactivate PGE, from 111 days gestation onwards
and that the degree of inactivation is the same with
mature foetuses and animals after birth. By inference
from work with adult animals®, we postulate that an
enzymic process is responsible for the loss of PGE,
activity. If PG-degrading enzymes develop similarly in
lungs and other organs (e.g. liver), then it follows that
also in foetuses near term PGE and PGF compounds
are not fitted to the role of circulating hormones®. °

Résumé. Le poumon de I'agneau foetal a la propriété
d’inactiver la prostaglandine E,; & partir du 11léme jour
de gestation (terme: 147 jours). Le degré d’inactivation,
chez le foetus prés d’étre & terme, est de l'ordre de ce
qu’on observe dans le poumon du nouveau-né et de
l'agneau de 6 mois.
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Rest-Activity Cycle and Sleep Patterns in Captive Foxes (Vulpes vulpes)

Comparative studies on sleep indicate that security of
environment is the main factor influencing the amount of
total sleep time (TST) and in particular the percentage of
paradoxical sleep (PS). ALLIsoN and VAN TwyVER suggest
that animals which rest normally underground or in a den
are ‘secure’ sleepers, and that they will sleep readily under
laboratory conditions?. This present work has been carried
out on the fox, which apart {from its predatory activity
lives mainly in an earth.

Methods. Three foxes (23, 19); captured at the age of
2 months, were kept in a large cage which contained a
smaller cage serving as a den. The animal were fed once a
day (08.00 h) with canine food cubes and received water
ad libitum. When they were 1 year old, their 24-h activity

cycle was recorded on a kymographic apparatus from
transducers placed under the support of the cage. The
ECoG activity was next obtained from 3 pairs of silvered
screws inserted under pentobarbitone anaesthesia (30 mg/
kg) over the frontal, parietal and occipital cortex at 2 cm

-on either side of the sagittal suture. Electrodes were

inserted into the neck muscles for electromyography.
2 screws fixed on the fifth rib on each side enabled re-
cording of heart rate and by impedance changes the
respiratory movements. A polygraph (Reega VIII Tr,
Alvar) was used to obtain a continuous record dnring a
week from the time after the surgical procedure. The first
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Sleep pattern characteristics and cardio-respiratory rates (mean value 4- SE) in the fox

Awake Drowsiness Slow wave sleep Paradocxical sleep
Mean percentage per day 38.9 20.3 30.8 10.0
Individual { Length (min) — 4.9+ 0.36 894+ 0.73 5.140.42
periods Number (per day) — 59 412 45 4+ 11 28 5
Heart rate (min) (» = 10) 101.7 4 3.3 772+ 0.6 7774 1.0 92.0 + 1.7
Respiration rate 30 sec (n = 10) 12.9 4+ 0.67 104 4 040 9.9 4 0.35 10.5 4- 0.48




