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Fig. 1. Top record. While standing. There is no electrical activity from the intercostal (excépt ECG).
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Bottom record. While leaning

forward. Tonic electrical activity from the same muscles. Rotation of the head to the left (row)} results in increase the tonus of the muscles

of that side.
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Fig. 2. Top record. While leaning forward. Tonic electrical activity from intercostal. Backward tilting of the head (row) increases the
tonus of the muscles. Bottom record. Forward tilting of the head {row) decreases the tonus.

Thus the MagNUs reflex may be demonstrated in
normal adults, not only in the limb musculature but also
in the chest musculature if the muscles were first hyper-
tonic.

BbLIBOJI. Pedpunexcsl Marnyca MOTyT OBITh BHI3BaHB B
MBIIIAX TPYAHOM KJIETKH YeJI0BEKa, HO AJIA 3TOr0 Hajo,

yT06H 3TH MBILE! HAXOAMINCL B COCTOSIHMM YIOBBIIEHHOTO
TOHYCA.

S. I. FRANKSTEIN, Z. N. SERGEEVA and L. N.S ERGEEvVA
Institute of Normal and Pathological Physiology,

Academy of Medical Sciences, Baltijskaya 8, Moskwa
(USSR), 7 Septembey 1972.

Do the Respiratory Muscles and Lung Receptors Influence the Respiratory Sensitivity to CO,?

According to CAMPBELL?, breathlessness in man may be
prevented by paralysis of respiratory muscles, and accord-
ing to Guz? by the vagal blockade. In connection with
these observations it is of interest to know whether
afferent impulses from the respiratory muscles and from
the lungs change respiratory sensitivity to CO,. Both the
old and recently published results are contradictory3-%.

Our investigations which are presented in this paper
permit the following conclusion. Neither the impulses
from the respiratory muscles nor the impulses from the
lungs influence the respiratory sensitivity to CO,. In fact

the respiratory sensitivity to CO, depends on Pa CO,.
If the experimental operation increases Pa CO, in the ani-
mal, the respiratory sensitivity to CO, is decreased; if, on
the contrary, the experimental operation in the animal
decreases Pa CQ,, the respiratory sensitivity to CO, is
increased.

The experiments were performed on 10 adult cats
anaesthetized with 30-40 mg/kg nembutal. The animals
were subjected to passive overventilation lowering the
Pa CO, till the appearance of hypocapnic apnoe. Expired
volumes were measured by connecting the tracheal
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cannula through a non-return valve to a bellow spirometer.
Electromyograms were recorded by bipolar steel-wire
electrodes affixed to diaphragm. Blood samples were
obtained from femoral arteries. Blood pH and Pa CO,
measurements were made in micro Astrup.

In the first group of experiments 5 animals were
spinalized at the level Cg-Th;. As can be seen (Table I),
the respiration after apnoe in spinalized cats appears at
Pa CO, = 44 mm Hg instead of 34 mm Hg as before
spinalization. Thus the respiratory semsitivity to CO,
after spinalization decreases. But the decrease does not
depend on the ablation of afferent respiratory muscle
impulses — it depends on the increase of Pa CO, following
the spinalization.

This conclusion is confirmed by the experiments of
SANT’AMBROGIO et al.ll. According to these authors, in

rabbits after bilateral phrenicotomy the Vg!? decreases,
Pa CO, correspondingly increases and the respiratory
sensitivity to CO, decreases. In cats after bilateral phreni-
cotomy the extradiaphragmatic inspiratory muscles

compensate the Ve No significant change in arterial pH
and Pa CO, were recorded, and correspondingly the sen-
sitivity of the responses to ‘carbon dioxide had not
changed.

In the second group of experiments, double vagotomy
in the mid-cervical region were performed in 5 cats. Asitis
sgen. (Table II) before vagotomy the respiration after
apnoe begins at Pa CO, = 37.1 mm Hg, after vagotomy —
at 30.4 mm Hg. Thus the respiratory sensitivity to CO,
after vagotomy increases. But again, it does not depend
on the ablation of afferent vagal impulses. The increase
of the respiratory sensitivity to CO, depends on the de-
crease of Pa CO, following the vagotomy.

This conclusion is confirmed by the analysis of the
data of other authors4-7:9, using anaesthetized cats and
dogs and reported that vagotomy increases the respira-
tory sensitivity to CO,. Vagotomy in these animals
increases the alveolar ventilation and decreases Pa CO,.
On the contrary, workers® 1° using anaesthetized rabbits
have reported that vagotomy decreases the respiratory
sensitivity to CO,. Vagotomy in rabbits decreases alve-
olar ventilation and increases Pa CO,. The latter also de-
pends on the weakness of the respiratory muscles of the
rabbits.

Der Einfluss der y-Globuline auf die Viskositiit

Viskosititswirksam fiir die Plasmaviskositdt sind die
Gesamtprotein-, die Fibrinogen-, die «;-, oy, - und
y-Globulinkonzentration, fiir die Vollblutviskositdt der
Himatokrit, die Erythrocytenaggregationstendenz und
die Plasmaviskositdt?:2. Erhoéhte und pathologische
p-Globuline sind fiir die Hyperviskositdt beim Myelom
und anderen Makroglobulinaemien verantwortlich? 4.
Untersuchungen itber das Viskositdtsverhalten der
»-Globuline zu unterschiedlichen Fibrinogen- und Albu-
minkonzentrationen wurden bisher nicht durchgefiihrt.

Material und Methodik. Die Untersuchungen wurden
mit p-Globulin (y-Globulin aus Humanserum, lyophil,
rein, 97%, Serva, Heidelberg), Fibrinogen (Forschungs-
Fibrincgen-Kabi, Deutsche Kabi GmbH, Minchen 15}
und Albumin (Human-Albumin, trocken, «reinsty,
Behringwerke AG, Marburg-Lahn) derart durchgefiihrt,
dass zu konstanten Ausgangskonzentrationen (0,5 g/l,
1,0 g/1, 2,0 g/1, 3,0 g/1) der einen Losung, z.B. von 0,5 g/l
y-Globulinlésung, deren Ausgangsviskosildt gemessen
wurde, «variable» Konzentrationen von 0,5 g/l, 2,0 g/,
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Thus neither the impulses from the respiratory muscles
nor the impulses from the lungs influence the respiratory
sensitivity to CO,. There must be some other mechanisms
to explain the effect of muscle paralysis and vagal
blockade in breathlessness.

BbBIBOJIbI. Hu umnysbcanus ¢ AbIXaTeIbHbIX MBIIHIL, HU
HMMITYJIbCAIIMS € JTEI'KUX HE OKasblBaeT BJIMSIHHS Ha YYBCTBH-
TENBHOCT KUBOTHOI0 K CO,. B MeHCTBHTEILHOCTH 9YBCTBY-
TenbHOCTh K COy 00yCIOBIMBAETCS! H3MECHEHHEM HATIPSDKEHHUS
CO, KpOBH, BLISBIBAEMBIM CAMHM OIIEPATHBHBIM BMEIATE/b-
ctBOM. Ecin mapasuy JBIXaTeNbHBIX MBI WM BaroTOMUSI
BHI3LIBAIOOT HM3MEHEHMsI JbIXaHWsl, BeAylMe K IOBLILECHHIO
Pa CO,, 4yBCTBUTENBHOCTb >KUBOTHOIO K CO, CHIKAETCs.
Ecnu, Hao60poT, 9TH BMEWIATENHCTBA BBI3BIBAOT CHUYKEHUE
Pa CO,, 4yBCTBHTEIBHOCTh YXUBOTHOTO K CO, NMOBHIIAETCS.

S. I. FRANKSTEIN, T. I. SERGEEVA,
Z. N. SERGEEVA and E. S. IvaNova

Institute of Novmal and Pathological Physiology,
Academy of Medical Sciences, Baltijskaya 8,
Moskwa (USSR), 1 September 1972.
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