
















































































The question ss go whether the phrenic is & mixed nerve has

bsen investigated by Schreiber, GHanle,vP'etar,BSchwalhe,

9 10 C 11 12 13

¥alot, Landots, Aurep and Cybulski, Mislawski, Luria,
14Baglioni and lsDaason & Robb. I wish to corrcborate some of
their results and by a new msthod show the presence of ufferent
and efferent fibree in ihie nerve.

These experiments were conducted on rabbits, narcotized
with chloral hydrate. The rabbits were not fed the day precseed-
ing the experiment. Under these conditions much less time wus
required for the drug to take effect. ¥or sach kilo of body
weight 3/4 grammes of chloral hydrate wus injected subcutanious=
ly in & 50 j solution which was found sufficient to cause deep
narcosis in less than 1/2 hour. When the animal wus under the
influence of the drug, it wus fastened on an animal table, pro-
vided with a warm stage, with a modified cyon rabbit holdsr. The
phrenic nerves were then exposed in the neck, insulated from all
the surrounding tiesue, and kept warm with Ringer's sclution.
The slips were exposed according to IBHe&d'a method and also kept
warm with ringer's solution, The cartiluge with its uttuched
muscle 8lipswus cut from the bone, and along the median line so
that each muscle s8lip was left attached to half of the ensiform
gaurtilage, The latter were then fastened with small hocks to
separate recording levera through a series of pullies, This is
aimilar to lsﬁead'a method except that no buttons were ueed in
giving the musecle slipes an artificial attachment., These levers
registered diapragmatic and thoracic contractions, while a
third lever wus attached to the thorux and registered purely

thoracic movementes, The curves thus obtained c¢could be readily



distinguished from gach other,

The stimulating and block currentes were the same as those
used in my praviouslexperimenta and therefore need no further
explanstion, However, it may be saild that the nerve was stimule
atad with small insulated platinum electrodes with the weakest
possible current, The secondary coil was b 1/8 inches from the
primary, which was practically at right angles, Bven B0 an ap=
preciable contraction resulted, The diaphragm wus stimulated
with oractically the same weak current the seccndary coil usually

5 inches from the primary.
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Stimulation =~

At the beginning of euch experiment the efficiency of
the slips was always testsd with u weak current, Small insul.ted
platinum electredes were then placed on the phrenic, aveiding
compression or stretching of the nerve., Upon stimulating with
a very weak current a contraction of the siip on the sane side
regulied as long a8 the stimulus acted. The electrodes were
then applied to the lst branch and then to the 2nd, In every
cuse & largs inspiruatory phase of the same side of the diaphragm
wag oObtained, In a few cases whan stimulating the phrenic or
ite branches, a reflex contruction on the opposite side resulted
when closing the circuit, and in a few caseés when circuit was
broken, rthis refiex, noe deubt, was inhibited later by the
larger contraction and stronger stimulus of the side stimuiated.
Pilate I, Curves 1. a&,b & ¢ and 2, a.

Cerebral impulses blocked,

The block electrodes were then placed on the phrenie
nerve, arranging the split zephyr fibres as outlined in my
former 1papar. It was found that when the block circuit was
closed, the muscle slips did not contract, (2.8)2 volte were
sufficient excepi in one case when (1.4)2 volts blocked the
cranial impulses, Plate II. Curve 4. a.

1, Gruber.

When the first or second branch of the phrenic was
stimulsted with a very weak faradic current (coil almost at
right angles, secondary 5 1/8 inches from the primary) a cone

traction resulted, But as scon as the block circuit was closed,



and then stimulated under the game conditions, no centraction
was obtained, It was found thut when a Blouk was obtained for
cerebral impulses, it wus ualso efficient for impulses set up by
a very weak elsctirical current, Plate II. Curve 4. a, In ons
case, only, did this fail, when the cranial impulses were shut
out with (1.4)2 volts, this was not sufficient te block the
weakest electrical stimulue,

Liquid Air.

As a conitrol for blocking cranial impulses liquid air
was employed., A fibre of absorbent cotton was dipped in liquid
air and tren applied to trhe nerve, This, in every case, shut
out the cranial Impulises as well as the impuises aroused by
electrical stimulation, but failed to do so, when the arca wus
no longer frozen. Plate I Curve 3 b,

Afferent fibres.

I, too, found the phrenic to be a mixed nerve. When
the nerve or its branches were stimuiuted, in many cuses a cone
traction of the opposite side resulted, at the closing of the
current which refiex, no doubt, was later inhibited by the stirongs
er contraction and stimulus of the side stimulated. Plate I.
Curves 1 &, 1 ¢ & 2 a, When the motor impulses were blocked
and the phrenic stimulated centrally to the block, there was ob-
tained a change in rate and amplitude of the respiratory move=
pents of the opposite side as indicated by the curves secured,
from the alip, Plate I, Curve 3 a. ghe sane thing was found
true . when the phrenic was cut and the ceniral end stimulated.
S8timulation of the perdomeum, with intact phrenic is followed by

a change of rate and force of contraction on both sides of the



diaphragm. This, however, may be due to afferent impuises from

other nerves to the resgpiratory centre, Plate II, Curve 5.

Summary .

Ao Cranial impulses in the phrenic «8 well a8 impulses
get up artificially can be blocked by tve tripolar blocz and
liquid air,.

2. With but one exception, the sane strength of block was
reguired for cranial as for impulses set up by very weak elec-
tricsl stimuli, The minimal block wus (2.8)% volts.

3. The phrenic nerve is & mixed nerve containing both af=-
ferent and efferent fibres. This wus definitely proved by stime
ulating the nerves centrually to block and thus causing & change

in the rate and force of contraction of the opposite 84dP i the
diaphragn.



Explanation of Curves,

All curves read from left to right. The upper curve ie ob-
tained from the fight 8lip, the lower from ths laft slip. The
middle curve is that of the thorax. The down stroks in ths up=-
p=r and lower curves is inspiration, in the middie one, expira=-
tion. The up stroke in the upper and lower ex, iration, In the
normal animsal when the middlie lever went up tha other twoe went
down and when the middle lever went down the other two went up.
Plyte I, Curve 1 a # 9. Stimulation of the right phrenic. 8=
secondary ¢o0il & inches from the primary. In this curve a re-
flex contraction can be seen on oppesite side, Inspiratory phase.
Plate I. Curve 1 b # 10, Stimulation of the .8t branch of the
right phrenic. 8 = Secondary coil Y inches frem Primary.

Plate I Curve 1 ¢ # 1i. Stimulation of the 2nd branch of the
right pwrenie. 8 = gscendary ceil 5 inches from the primary.
Also & reflex wt break on oppogite side.

Plate I, Curve 2 a # 10. St&ﬂn“§?\lat branc» ¢f right phrenic
ghowing & reflex contruction on opposite curve. S = Secondary
eoil was 5 inches from ithe primary. # 9 Stimuiation of right
phrenic.

Piate 1, qurve 3 a. # 9. 8Stimulation of right phrenic, secondary
coil D inches frem primary. ¥ Liquid air freeze. S = Stimuia=-
tion of phrenic, gecondary ovar'primhry. this ghows & change in
force and rute of contrzctions cn the opposite side.

Piate II. curve 4. # 28.= Blocking of cranial impulaes with
hlogk #0.3)2 valts, 280 =3Bieck out # 10.= 8timulation of first

branch of right phrenic with secondary coil 5 1/8 inches from



primary. # 26 =Block (4)2 volts, 26'§.Biock circuit breken,

# 24 =Block current (2.8)% volta 24°= Block out. # 22 =Blook
current strength of (1.4)2 volte. This as may be seen was neither
strong enough to block the cranial nor tre weak electrical.
Plate'ﬂ: Curve 3b i =Left phrenic was frozen and shut out the
normal impulses, Only pas=sive curves remain

Platuj/f Curve 5 # 4.=gtimulation of the peraiténéun of the left
gide of the hody. #4°= Stimulus remo ved, Thie shows a change
in both curves., #5= Stimulstion of the pentdndun of the right
gide of the body. 52 atimulus removed. This also shows a change
in the curve on both sides of the diaphragm. This curreat was

waak Secondary 4 l/b-iﬁc%es from the prinary.
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