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Bernsteinsdureoxydation und Glukoseabbau in Lebern normaler
und akut urdmischer Ratten und in Normalrattenlebern nach
20stiindiger Einwirkung von Normal- oder Urdmieserum.

Werte der Kontrollen == 1

Untersuchungs-~

Methode material

Resultate | Signifikanz

Leber:
Normalratten 1,0

1,14

Bernsteinsiure-

oxydation 001
akut urdmische <0

Ratten

Normalratten-
leber nach
20stiindiger Ein-
wirkung von

Normalserum 1,0
P $ << 0,001
Urdmieserum

Glukose-
oxydation

Leber:
Normalratten
akut urdimische 1,0
Ratten p>03
Normalratten-
leber nach
20stindiger Ein-
wirkung von:
Normalserum 1,0

Uramieserum $ < 0,001

Vermutlich werden Leberfunktionen durch toxische bio-
gene Amine, Xanthoproteinsubstanzen, Azidose, Elektro-
Iyt- und Wasserhaushalt-Stérungen, Andmie und Vit-
aminmangel bei chronisch-urdmischen Zustdnden geschi-
digt. Zum Beispiel konnte die Bildung biogener Amine
zunehmen, da Aminosiduren bei abnehmendem Sauerstoff-
gehalt der Gewebe vermehrt dekarboxyliert werden.
Der Glukose-Abbau war in der Leber akut urdmischer
Ratten nicht signifikant, in Lebergewebe, das 20 h mit
Urimieserum in Kontakt war, signifikant vermindert.
Die Aktivierung des Zitronensdurezyklus kann deshalb
nur auf Stcigerung von Fettsduren- und/oder Amino-
sdureabbau zuriickgefiihrt werden, H. THOLEN

Medizinische Universitdtsklinik Basel, 22. Juli 1959.

Summary

The oxydative desamination of amino acids in the liver
of acute uremic rats is increased. Simultaneously the
citric acid cycle in the liver of these rats is stimulated.
It is suggested that the ketone-acids formed by the in-
creased amino acid degradation are removed by the ac-
tivated citric acid cycle.

Oscillatory Respiration
in Balanus amphitrite Darwin

Attention has been drawn by GRAINGER? to the fact
that a sudden rise or fall in temperature, following upon
maintenance under constant conditions, leads to an over-

1 J. N. R. GRAINGER, Naturc 178, 930 (1956).
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shoot in the oxygen consumption of a number of crusta-
ceans. This overshoot takes the form of a damped oscilla-
tion leading eventually to a steady value which is typical
of the new temperature. He detected no such oscillations
in carbon dioxide output, and the respiratory quotient
must, therefore, fluctuate with oxygen consumption. He
points out that the phenomenon of overshoot may be
explained if the organism is considered as a steady state
system and if, on transference to the new conditions, there
is a temporary accumulation or deficiency of metabolic
substances before the appropriate steady state is estab-
lished. Oscillatory metabolic changes are also known to
occur in the general adaptation response that follows
shock and these lead either to a state of exhaustion {per-
sistent shock) or to a state of resistance (counter shock).
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Attention is here drawn to the oscillatory character of
the oxygen consumption, following a reduction in temper-
ature, in Balanus amphitvite. The animals were taken from
the Salton Sea, Southern California, where there is a
dense population on all submerged material. The ‘Sea’
although extremely saline? {33%/,,) is not marine and has
a somewhat different ionic composition from that of sea
water. The animals were maintained in Salton Sea water
at the prevailing temperature of 20-25°C between collec-
tion and the experiments. The experiments, which formed
part of a large series, were made on isolated animals
detached from their calcareous shells by cutting through
the small muscles attaching the body to the opercular
valves; injury was slight and had no detectable effect on
the results (see BARNEs and Barwes? for further details).

2 L. H. CarpELAN, Limnol. Oceanogr. 3, 373 (1958).
3 H. Barngs and M. Barxgs, Verdff, Inst, Meeresforsch. Bremer-
haven (in press).
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Oxygen uptake was determined by the standard Warburg
technique the animals being maintained in Salton Sea
water with no addition of substrate: 10 mg/l chloromyce-
tin was added to inhibit bacterial action. Readings were
taken at hourly intervals,

Typical results are shown in the Figure. Since the mean
oxygen uptake varies with temperature, the percentage
deviations from the mean values over the whole period
are given. The animals on which the results are quoted
were large and of similar size; oxygen uptake is weight
dependent, but no difference in relative behaviour was
found with the different size groups. It is evident that
while there is some variation in the oxygen uptake from
hour to hour at 20° and 30°C, the changes are small com-
pared with the hourly fluctuations when the animals are
held at 10°C; these take the form of a damped oscillation,
A large number of species of barnacles have been in-
vestigated under a wide variety of experimental condi-
tions and marked oscillations of this type and magnitude
have only been found in this species. (It must be pointed
out that small oscillations particularly if they were of
a short period would require a different technical ap-
proach.)

In intertidal species which are subjected to rapid
changes of temperature in their natural habitat, the me-
tabolic processes might be expected to be so coupled as
to reduce the oscillatory behaviour, whether it is over-
shoot or response to shock. It is, however, not so evident
why other sub-littoral species which live in a compara-
tively constant environment should not show a similar
behaviour when subjected to equally large temperature
changes. It is perhaps, therefore, of significance that
B. amphitrite was the only warm water and tropical sub-
littoral species investigated. The fact that northern forms
when subjected to a rise in temperature do not behave in
an oscillatory manner comparable to that of this southern
form when subjected to similar falls in temperature sug-
gests that the coupling of the metabolic processes may be
different in the two types of species; further work on this
line would perhaps help to elucidate some of the factors
concerned in determining their respective distribution.

H. Barnes and MARGARET BARNES

The Marine Station, Millpori (Scofland), April 20,
71959.
Résumé

Chez Balanus amphitrite, espéce des eaux chaudes, I'uti-
lisation de Yoxygéne par des individus isolés (extraits de
leur coquille), soumis & une température peu élevée est
de forme oscillatoire, contrairement & ce que 'on observe
chez des espéces des eaux froides. Il se peut que cette dif-
férence caractérise de maniére générale deux types
d’espéces.

Action of Insulin in vifro on the Glucose Uptake
of the Spinal Cord of the Rat*

It is not yet clear whether insulin has any effect on the
metabolism of glucose through the nervous system or
not®. Recently RAFAELSEN 2 published his results, accord-

* Preliminary communication.

1 H. E. Hivwicu, Brain Metabolism and Cerebral Disorders (The
Williams & Wilkinks, 1951}). — D). RicHTER, Metabolism of the Nervous
Syste (Pergamon Press, 1957). — H. MclLwain, Biochemisiry and
the Central Nervous System {J. & A. Churchill, 1955). ~ A, E. ReExownp,
J. Asumorg, and A. B. Hastings, Vitamins and Hormones 74, 170
(1956). ,

2 0. J. Raraersen, Lancet 1958, 941,
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Table I

Action of Insulin on the Glucose Uptake and Oxigen Consumption
of the Spinal Cord. Krebs Buffer. Not anesthetised

Mean t P N:O'
experiments
Glucose uptake mg X 100 mg of tissuc
Insulin 10-1 . 0-236 8
0-000 > 09
Control . 0:236 8

Oxygen consumption microlitres X 100 my of tissue x h

Insulin 10-1 . 134 8
0:209 | 0:8< P09

Control . . 135 8

ing to which the spinal cord of the rat appears to be
sensitive to this hormone. Since most authors3, as also
we oursclves$, were unable to find any effect of insulin
on the nervous system, we thought it interesting to repeat
RAFAELSEN's test in order o try to confirm his results.

Methods. We utilised rats with a body weight of 100 to
160 g, fasted for 24 h, The extraction of the spinal cord
was made following exactly the same method as RaraiL-
SEN?, after a previous anesthetic by inhalation of a mix-
ture of 50%, CQ,/0,. In some other groups of experiments,
the rats were decapitated in order to elucidate the effect,
if any, of the anesthetic.

The medullary portion was divided into lwo parts
weighting 100-120 mg, their weight being determined
through the weighting differences of the incubation
flasks. These pieces were directly incubated in 2 cm? of
the Gey and Gey (RaragLsin) or Krebs medium accord-
ing to the cases. For this purpose, Warburg glasses with
a total volume of 15 cm® were employed and the incuba-
tion {Warburg S. 1..) was made at a temperature of 37-5°C
for 120 min, at 80-90 oscillations/min and 4 cm ampli-
tude. The flasks were acrated with a mixture of 959
oxygen and 5% carbon dioxide, for 1 min. Glucose was
determined by the glucose-oxidase method, with a maxi-
mum development of colour, The insulin employed was
Liily$, free from glucagon, at a concentration of 1071 L. U,
per cm?,

The glucose uptake was calculated from the decrease
of glucose level in the medium during the incubation and
expressed as: mg glucose per 100 myg of tissue (spinal
cord) per 60 min. The determination of the consumption
of oxygen is expressed in microlitres consumed per 100 mg
of tissue per 60 min. Student’s ‘2’ test was used for sta-
tistical analysis of the data.

Results. Table 1 contains the results obtained in tests
made with rats decapitated utilising the Krebs buffer.
There are no differences in the glucose consumption be-
tween the series treated with insulin and the control
animals. Therc are also no differences in oxygen con-
sumption. There is no sensitiveness to insulin,

Tests reproduced in Table I1 were made with rats de-
capitated utilising the same buffer as RararLsen (Gey
and Gey). The difference is not significant, either in the
consumption of glucose or in that of oxygen. There is no
sensitiveness to insulin,

3 C.P.Park, L.H. Jounsown, J. H. Wricnt, and I Barsey,
Amer. J. Phys, 181, 13 (1957},

4 P MarTin-Herwannez, R R-Canpira, and J. L. R-Cannrra,
Rev. iber, Endocrin, 5, 30 (1958).

& We are indebted to Dr, W. R, KigTrey for the generous supply
of this hormone,.



