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which are scattered in the connective tissue and between
muscle cells. According to our present observations, these
macrophages contain fewer inclusion-bodies than those in
regressing tails.

The evidence obtained from enzyme histochemistry
leads to the conclusion that the increase in activity of
acid phosphatase and cathepsins is due to the local activa-
tion of macrophages in the regressing tail. This view is also
supported by our observation® that during tail atrophy
there is a change in the pattern of cathepsins. It is there-
fore conceivable that the tail macrophages are the sites of
this activity. Future work will be directed to the elucida-
tion of those events which initiate the activation of macro-
phages in the tail tissue10.

Zusammenfassung. Histochemische Reaktionen an re-
gredierenden Schwinzen von Krallenfroschlarven haben
ergeben, dass die saure Phosphatase und die kathepsin-

Reactivity of Cat Skeletal Muscle Vessels to Nor-
adrenaline During Induced Respiratory Alkalosis

Several workers!-?® have shown that alterations in the
acid-base balance of the blood will change the pressor
responses to i.v. adrenaline or noradrenaline injections.
Usually, uncompensated acidosis diminishes and uncom-
pensated alkalosis increases the pressor responses. How-
ever, the site and mechanisms of these effects are to a
large extent still obscure4. The present study shows that
the overall response of a peripheral vascular bed, consist-
ing mainly of skeletal muscle vessels (the skinned hind leg
of the cat) to noradrenaline increases during uncompen-
sated respiratory alkalosis. The results suggest further
that this increase is primarily due to the increase in pH
rather than the decrease in carbon dioxide tension.

Methods. Ten cats (weighing 2.0-4.3 kg), anaesthetized
with pentobarbital, were used. One leg was tied off at the
upper part of the thigh with only the large vessels and
nerves remaining untouched. This leg was subsequently
skinned and the paw tied off just above the ankle joint,
leaving the femoral artery to perfuse the skeletal muscles.
The blood in the femoral artery was exteriorized in a poly-
ethylene loop and the flow maintained by means of a
constant output pump (Sigmamotor Inc., U.S.A)).
Changes in perfusion pressure during the course of an
experiment thus reflected changes in the vascular resis-
tance of the perfused region. The preparation also included
resection of the ipsilateral sympathetic chain at the mid-
lumbar level and the splanchnic nerves on both sides.

The following physiological functions were continuously
recorded on a Grass polygraph: (1) systemic blood pres-
sure (femoral artery), (2) perfusion pressure (in the loop,
distal to pump), (3) arterial pH (in the loop, proximal to
pump) and (4) carbon dioxide tension (in end tidal air).
The blood pressures were recorded via transducers
(Statham Inc., U.S.A.). The arterial pH was recorded
via a2 pH-meter (PHM 22, Radiometer Inc., Denmark).
End tidal carbon dioxide tension was determined by
drawing the expired air through a gas-analyzer {Beckman
Spinco model LB-1). Spontaneous respiratory movements
were abolished by a slow i.v. drip of succinylcholine iodide
(Celocurin, Vitrum Inc., Sweden) in a low-molecular
weight dextran (Rheomacrodex Mw 40000, Pharmacia
Inc., Sweden) and the animals were ventilated artificially.

The animals were initially ventilated with oxygen and
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artigen Esterasen vorwiegend in Makrophagen des sub-
epidermalen Bindegewebes angereichert sind. Somit
diirfte die erhShte Alctivitdt dieser Fermente im regre-
dierenden Schwanzgewebe auf der lokalen Aktivierung
von Makrophagen beruhen.

R. SarLzmanN and R. WEBER

Abteilung fiir Zellbiologie, Zoologisches Institut dey Univer-
sutdat Bern (Switzerland), April 5, 1963.

? R, WEBER, in preparation.

10 We are greatly indebted to Dr. R. Hess (CIBA Basel) for generous
advice on histochemical techniques. Our thanks are also due to
Prof. E. LAupp1 (Gerichtlich-medizinisches Institut, Bern) for
permission to use his cryostat and to Mr. B. Nick for assistance in
microphotography.

the degree of the ventilation was adjusted to maintain
pH approximately 7.4. Blood flow to the perfused leg was
such that the perfusion pressure equalled the systemic
blood pressure. The animals were, at this stage, in a state
of compensated metabolic acidosis with a low carbon
dioxide tension in the end tidal air. This was later com-
pensated by a slow i.v. infusion of 0.6 N sodium bicarbon-
ate in an amount sufficient to restore the normal carbon
dioxide tension of 40 mm Hg. To maintain a constant
ventilation and blood pH, at the same time, the percent-
age of carbon dioxide in the inspired gas was increased.
Later respiratory alkalosis could easily be produced by
again administering oxygen. With this experimental pro-
cedure it was possible to follow the peripheral effect of
i.a. noradrenaline injections during three different types
of alterations in the acid-base balance: (1) Compensated
metabolic acidosis with a low carbon dioxide tension and
a normal blood pH; (2) ‘Normal’ stage with a normal
carbon dioxide tension and normal blood pH; (3) Uncom-
pensated respiratory alkalosis with a low carbon dioxide
tension and a high blood pH.

To obtain larger changes in the carbon dioxide tension,
the compensated metabolic acidosis (1) was aggravated in
some experiments by a slow infusion of 5-10 cm® 0.2N
hydrochloric acid i.v.

The effect of noradrenaline in different doses (admini-
stered i.a. in the loop) on the perfusion pressure was
tested repeatedly during the experiments, and the re-
corded changes were expressed in two different ways:
(1) The percentual change in the response of a nor-
adrenaline dose sufficient to produce a 50 mm Hg increase
of the perfusion pressure at stage 2; (2) The relative in-
crease or decrease of the dose required to maintain a con-
stant 50 mm Hg pressure response.

Results. In 8 experiments out of 10, uncompensated
respiratory alkalosis increased the overall response of
muscular blood vessels to i.a. injections of noradrenaline.
An increase of the pH to approximately 7.56 (5 cats) in-
creased the response of an i.a. noradrenaline injection to
an average of 1149%,. A more severe alkalosis (pH 7.80; 5
cats) increased the response to 1329,. The dose necessary
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to elicit a 50 mm Hg response could at the same time be
decreased to 0.71 and 0.45 of the control dose. The mean
carbon dioxide tension in the end tidal air decreased
from 40 to 19 and 13 mm Hg respectively. A correspond-
ing fall in carbon dioxide tension at a constant pH, on the
other hand, caused a decrease of the noradrenaline effect
in 4 cats and an increase in three cats. Only in 1 of these 3
cats was the increase similar to that obtained during a
subsequent alkalosis.

Dose-response curves in a typical experiment are given
in the Figure. Only uncompensated respiratory alkalosis
was accompanied by a significant change. The control
response of 50 mm Hg increased during the alkalotic
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Einfluss der Temperatur auf den Vitamin-G-Ge-
halt wihrend des Wachstums von englischem
Spinat (Rumex patientia L.)

Zur Frage der Abhingigkeit des Vitamin-C-Gehaltes
verschiedener Spinatsorten von Jahreszeit und Vegeta-
tionsperiode konnten in Freilandversuchen fiir die Praxis
der menschlichen Erndhrung zwar aufschlussreiche Ergeb-
nisse gewonnen werden ; infolge der sich dauernd dndern-
den Umweltbedingungen ist es jedoch hierbei praktisch
unméglich, alle die Faktoren zu ermitteln, die fiir eine
Verdnderung des Vitamin-C-Gehaltes wihrend des
Wachstums der Pflanze verantwortlich sind. Das Arbeiten
in Klimakammern (Phytotron) gestattet, alle Aussen-
bedingungen bis auf eine konstant zu halten und das
Pflanzenmaterial so unter einem ganz bestimmten Ge-
sichtspunkt wihrend einer Vegetationsperiode zu unter-
suchen. Die Ergebnisse von Versuchen dieser Art gelten
natiirlich nur fiir die jeweils eingehaltenen Versuchs-
bedingungen und lassen sich nicht ohne weiteres auf prak-
tische Verhiltnisse iibertragen. Nachfolgend wird iiber
Ergebnisse von Versuchen berichtet, in denen der Einfluss
der Temperatur auf den Gehalt an Vitamin C in Engli-
schem Spinat iiberpriift wurde.

Die Versuche wurden im Phytotron der landwirtschaft-
lichen Fakultdt der Universitit Giessen in Rauisch-Holz-
hausen? durchgefiihrt.

Durchfithrung der Versuche: Als Pflanzenmaterial
wurde Rumex patientia L. gewdhlt, eine Gemiisepflanze
aus der Familie der Polygonaceen, die sich einmal durch
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period to 68 mm Hg and the dose producing a 50 mm Hg
increase of the perfusion pressure could be decreased from
0.018 pg/kg to 0.0076 pg/kg.

The average increase of the pressure responses during
alkalosis appeared to be of the same magnitude per pH
unit as the decrease earlier described during respiratory
acidosis®.

Conclusions. Respiratory alkalosis increases the overall
response of skeletal muscle vessels to noradrenaline. An
average pH change of 0.2 units is required to induce a
noticeable change. The present results also suggest that
the increase is primarily due to the pH change and not to
the concomitant decrease in carbon dioxide tension.

A more detailed report of these studies will appear else-
where?$7,

Zusammenfassung. Die respiratorische Alkalose steigert
den Effekt des Noradrenalins auf Skelettmuskelgefiisse.
Eine durchschnittliche Steigerung des pH von 0.2 Ein-
heiten wird benétigt, um eine merkliche Anderung her-
beizufithren. Die vorliegenden Resultate lassen vermuten,
dass die Steigerung in erster Linie auf die pH-Verinde-
rung zuriickzufiihren ist und nicht auf die gleichzeitige
Senkung der CO,-Spannung.

S. BYGpDEMAN

Department of Physiology, Karolinska Institutet, Stockholm
(Sweden), March 25, 1963.

5 S. BvepeMaN, Nature {London) 198, 491 (1963).

8 Acta physiol. scand.

7 Research grants from The Swedish National Association for Heart
and Chest Discases and from Knut and Alice Wallenbergs Foun-
dation are gratefully acknowledged.

cine kurze Keimdauer und zum anderen durch cinen
hohen Vitamin-C-Gehalt auszeichnet?. Die Aussaat er-
folgte am 5. Juli 1962 in zwei verschiedenen Klima-
kammern unter den folgenden Bedingungen:

1. Belichtungszeit: 17 h am Tage. Belichtungsstirke:
14000 Lux maximal. Tagestemperatur: 20°C; Nacht-
temperatur: 5°C.

2. Belichtungszeit und Belichtungsstirke wie bei 1. Ta-
ges- und Nachttemperatur konstant 20°C.

Zum Vergleich wurde im Freiland eine dritte Versuchs-
reihe mit dem gleichen Pflanzenmaterial zur gleichen Zeit
angesetzt.

Die Vitamin-C-Bestimmungen wurden bei den 3 Ver-
suchsreihen zweimal pro Woche parallel durchgefiihrt.
Etwa von der vierten Untersuchungswoche an wurden,
als es die Menge des Untersuchungsmaterials zuliess,
Blattstiel und Blattspreite getrennt untersucht. Um den
Vitamin-C-Gehalt mit den einzelnen Stufen des Pflanzen-
wachstums vergleichen zu kénnen, wurden wihrend der

1 Herrn Prof. Dr. v. BocusLawski, dem Direktor des Instituts fiir
Pflanzenbau und Pflanzenziichtung der Univers téit Giessen, danke
ich verbindlichst fiir die Méglichkeit, im Phytotron se’nes Instituts
arbeiten zu diirfen, Herrn Kustos Dr. BRETTSCHNEIDER-HERR-
MANN fiir die freundliche Beratung und Uberwachung der Klima-
versuche.

2 A, SeveorLp und H, MEuNER, Uber den Gehalt von Vitamin C in
Pflanzen. 10. Abhandlung, Tab. 27 (Springer Verlag, Heidelberg
1948).



