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si6n de insuflacién que es proporcional a la resistencia, sin in-
fluencia apreciable de otros factores en las condiciones en que
trabajamos.

Para provocar el reflejo de la tos se han utilizado los mas
diversos métodos con fines experimentales : acciones quimicas,
como amoniaco, lobelina, etc., que afectan el mecanismo de re-
gulacién central ; excitacién eléctrica de la via aferente; y
acciones directas sobre la mucosa traqueal, quc afcctan sdlo a
los receptores. La excitacién directa de la mucosa traqueal re-
produce mejor el tipo de tos mas corriente en la clinica, y por
eso en nuestras experiencias empleamos prefercutemente estos
métodos. Anteriormente hemos expuesto resultados con la téc-
nica de jabén en polvo. En nuestros tltimos estudios practi-
camos la excitacién traqueal con una adaptacion del mciodo de
KasE (12) con un alambre fino que lleva en el extremo cerdas
de pincel. El tiempo durante el cual actuamos con el excitador
sobre la mucosa — segundos o décimas de segundo -—lo to-
mamos como indice de la intensidad de la excitacidu. Con este
procedimiento hemos comprobado que se puede conscguir una
cierta graduacién cuantitativa, de tal modo que es posible re-
petir a lo largo de una experiencia excitaciones de la misma
intensidad muy aproximadamente, y facilmente compatables,
lo cual resulta de especial utilidad en ensayos farmacolégicos.
Ademas, conseguimos excitaciones de muy breve duracién li-
mitadas a la inspiracién o a la espiracién, cuyos clectos son
aprovechables para establecer relaciones entre excitacién tra-
queal y resistencia de la glotis.

Todas las experiencias en perros previamente anestesiados
con tiobarbital para las manipulaciones operatorias, no empe-

zando la observacién hasta después de la recuperacién com-
pleta de la narcosis.

Resultados

El acceso provocado por la excitacién traqueal es una serie
de movimientos respiratorios caracterizados por aceleracién de
la corriente de aire en la espiracién, y fuerte elevacién de la
presién pleural espiratoria que mide la energia de la espira-
cién activa brusca (fig. 2). La intensidad del acceso se puede
valorar por el méximo de presién pleural espiratoria y el nf-
mero de espiraciones bruscas. Aunque no es nuestro objeto en
este trabajo el estudio de la bronquioconstriccién en la tos, de
pasada hemos de destacar algunos detalles que sugieren una
influencia muy frecuente del aumento de resistencia bronquial
en el acceso. En este sentido cs interesante la observacién de
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Summary

Mechanism of cough. Tracheal excitation and glottis resistance

An experimental study with dogs has been carried out to
investigate the functional changes of the glottis when cou-
ghing, by using a new method which permits the changes of
resistance in the separate glottis to be recorded. This method
consists of passing a constant flow of air through the glottis,
measuring the resistance (fig. 1). In the lower part of the
trachea an ordinary tracheal canula (a) of the exact diameter
necesary so that it remains steady by the light expansion of
the tissue without ligating. In the upper part a canula at right

angles (b) is festened by a device consisting of elastic membranz
and a spring as shown in the scheme. The tube (b) connects
with the recording manometer by a side tube. A constant flow

of air is passed through this canula being directed to the glot-
tis, the pressure being recorded. The pressure is always in
proportion to the resistance of the air passing through cords.
While resting, with light anesthesia or without it, generally a
rhythmical oscillation is recorded increasing with expiration
and decreasing with inspiration. When beginning the experi-
ment the flow is graduated, increasing gradually until the in-
crease of pressure in the expiration begins to be well recorded.

The seizure elicited by tracheal excitation is a serie of res-
piratory movements characterized by the aceleration of the air
flow with a strong positive expiratory pleural pressure
(Ag. 2 and 3).

The glottis resistance changes in a charactetistic form. The
resistance decrease at the beginning of the seizure is very often
(fig. 2, II and 3). The resistance increase at the expiration,
which is always registered in the narcoseless animals, usually
desappears completly. Sometimes the beginning of the mecha-
nic excitation is remarked by a rough clossing expiratory of
the glottis, but we observe this with much less frecuency than
employing the powder soap techmic. There is then an inverse
rate between pleural expiratory pressure an resistance of the
glottis : the maximun decrease of resistance comes during the
coughs of highest pleural expiratory pressure. If we take as
seazure sign of intensity the number of rough expirations, the
time of the glottis dilatation — by its paralelism with the strong
expiratory contractions — may be also considered, in a cer-
tain way as an appraisal of the intensity of the response.

Usually the glottis expiratory enlargement — as well
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piratory ways. And on the other hand, this notion although
usually admitted had not adecuate dcmo.stmtion.

The effect of the tracheal excitement on the resistance of
the glottis in our experiments shows that the response of the
glottis cannot be taken as a datum of experimental valuation
of antitussives. The lack of relation between the contraction of
expiratory muscles and changes in the resistance of the glottis
is evident. In some cases, doses which noticeably diminish the
expiratory contraction and the number of coughs, hardly in-
fluence the resistance of the glottis either in the spontaneous
respiration or during the access. In other cases, when the phar-
macological action is able to reduce to the maximum the resis-
tance of the glottis in the spontaneous respiration, the tra-
cheal excitement still provokes accesses of cough with noticea-
ble c¢xpiratory contractions without a marked change in the
resistance of the glottis. And other times when the resistance
of the glottis was Teduced to the maximum also coinciding with
the depression of the I‘LSplI‘thOI'y rhythm the tracheal exci-
tement thei provokes sharp increases in expiratory resistance
in the glottls which does not coincide with any change in the
activity of the expiratory muscles. In fig. 7 the record of pleu-
ral pressurc and resistance of the glottis is represented, i
relation with a tracheal excitement applied several times with
the same intensity : a not very strong stimulus brings only
one spasmotic contraction of the glottis, in the control (1) as
well as after the antitussive (2), which forms a contrast with
the evident decrease in the cough which may be noticed on ac-
count of the decrease in the maximum of pleural expiratory
pressure and the number of coughs ; a stimulus somewhat more
intense, each time it is repeated — 3, 4, 5, 6 and 7 —, brings
on accesses approximately the same if they are evaluated by
the maximum of pleural pressure and the number of expira-
tory contractions, and, on the other hand the spasmodic con-
traction of the glottis appears only in some cases (7) or even
spasmodically (4) without relation to the tracheal excitement.
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