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level centers (spinal cord, bulb and midbrain) from which im
pulses producing voluntary muscular action emanate." Again, 
"the application of the terms 'motor' and 'sensory' must be 
used rather f or purposes of convenience than with a view to a 
rigid de:finition of function." 

Foster32 says, however, in this connection: "The simplic
ity of the electrical phenomena resulting from cortical stimula
tion. which we described, might at first sight lead us to conclude 
that the whole matter was fairly simple; and indeed, sorne 
writers appear to entertain the conception that in a voluntary 
movement such as that of the fore-limb, all that takes place is 
that the 'will' stimulates certain cells in the cortical area, caus
ing the discharge of motor impulses along the pyramidal fibers 
connected with those cells, and that tbese impulses travel 
straight down the pyramidal tract to the motor fibers of the 
appropriate nerves, undergoing possibly sorne change at the 
place in the cord where tbe pyramidal :fiber makes junction with 
the fiber of the anterior root, but deriving their chief if not 
their whole co-ordination from the cortex itself, that is to say, 
being co-ordinated at the very starting-point." He character
izes tbis view as "untenable," and the simplicity of the elec-
trical phenomena as "misleading." ' 

This obviously suggests that voluntary impulses are not 
themselves motor impulses, but stimuli which awaken. such im
pulses in the spinal system. Indeed, referring to the experi
mental removal of both hemispheres in pigeons, Foster re
marks :33 "In this warm-blooded animal, as in the more lowly 
cold-blooded frog, the parts of the brain below and behind the 
cerebral hemispheres constitute a nervous machinery by whicb 
all the ordinary bodily movements may be carried out. Tbe bird, 
like the frog, suffers no paralysis when its cerebral hemispheres 
are removed." The pituitary body evidently forros part of this 
region : "Until recently," ,vrites Willey,34 "it was generally 
thought that the infundibulum [ the pedicle of the pituitary 
body J represented the anterior end of the brain, wbich had be
come bent downward and backward. Kuppfer has brought 
forward weighty reasons for doubting this. According to lüm, 

32 Foster: Loe. cit., p. l\80. 
ss Foster: Lor. cit., p. 641. 
M Willey: "Amphioxus and the Ancestry of the Vertebrates," p. 283, 18114. 
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the infundibulum is essentially a down-growth or evagination . 
from the fioor of the brain, occurring behind the anterior termi

nal extremity of the brain." 
The functional relationship between the brain. proper and 

this region below it is clearly defined in Foster's statement
35 

that "on these the [cortical] motor area must have its hold as on 
the spinal mechanisrns." M. Duval36 also identifies the char
acter of the antero-lateral tracts themselves as extensions of the 
brain per se when he says: "When the antero-lateral columns 
are alone severed, voluntary action is abolished in the portion 
of the cord below the section. Evidently," he adds, "the antero
lateral columns serve at least in great part to transmit the orders 
of the will; they establish a communication between the cere
bral centers and the gray substances of the spinal cord." 

The limits of this gray substance are apparently restricted 
to the spinal cord, judging from Duval's conclusion; but he 
gives the organ its true functional field when he also says :

37 

"While the anatomist locates the upper limit of the spinal cord 
on a level with the occipito-atloidean articulation, for the physi
ologist it extends into the interior of the cranium ... . about 
up to the sella turcica"-the bony pedestal, we know, of the 

pituitary body. 
These facts plainly suggest ( 1) that the pituitary body 

fulfills in the higher mammals as important functions as a nerve
center as the central ganglion does in the lower Chordata; (2) 
that it infiuences very markedly all the cardinal functions: 
respiration, oxygenation, nutrition, metabolism and locomotion; 
and (3) that it is the source of automatic motor impulses now 
believed to ari~e from the cerebral cortex. 

NERVE-PA'l'HS FROM 'l'HE PI'l'UI'l'ARY 'l'O 'l'ITE SPINAL CORD. 

The evidence submitted in the foregoing section in<licates 
that the pituitary body must be connected with the spinal cor<l 
by nerve-paths. As the spinal cord was shown to extend up to, 
and include, the infundibulum, which in turn terminates as the 
neural lobe of the pituitary, it becomes only a question whether 
the portion of the cord which extends above the bulb or medulla 

36 Foster: Loe. cit., p. 688. 
.. Duval: "Cours de physiologie," seventh edition, Paris, 1892. 
a1 Duval: Jl>iil., pp. 40 and 78. 
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oblongata contains suc:h palhs. Xot only has lheir prc~ence in 
this loc:ation been asc:ertained b\' varioils imesti"ator:; but it 

J t, ' 

has been shown that the basal struc:tures to whieh ther are di,-
tributed are connecte<l dircctly with the pituitary · body by 
nerves, both oI its lobes receiYing an abun<lant supply. 

Over twelrn years ago Andriezen38 reierred to the posterior 
or neural lobe as ''little beyond a neuroglia remnant.'' I have 
since pointed out39 howerer, that neuroglia is i;ot a mere retic:
ulatcd framework of connective tissue, as now believed, and have 
adduced evi<lenc:e showing that it differs Irorn the latter both in 
its origin and chemical properties; that i L origina tes from blooct
Yessels and penetrates into nerve-cell~. .\ndriezen him~elf '" 
described neuroglia-cells connected with blood-vessels, i.e., 
"ensheathing the vessels of the brain"-the pmpose of these 
cells being, in his opinion, to prevent undue expansion of the 
cerebral vessels. The view of Golgi, Clouston and others that 
neuroglia supplies nutrition to the nerre-cells; the many allu
-sions to the "chromatin," "pigmentation," "granules," etc., oí 
these elements, now found in the literature of the subject; 
Bevan Lewis's belief that neuroglia-cells are "lymph" channels, 
further sustain the ,·iew I advanced four years ago, viz., that 
while neuroglia fibers are minutes capill'aries ( which do not stain 
like ordinary vessels, owing to their covering) that carry plasma 
laden with oxidizing substance ( adrenoxidase) to the neurons, 
their terminals in the latter being the ncuro-fibrils which pene
trate the cell-body by way of its dendrites, the 11eurogl:1-cells 
gorem ihe quantity of this substance aclmittccl into the true 
ner\'e-"cells," i.e., the neurons. 

Interpretcd írom this stanclpoint, the wealth of ncuro~lia 
and neuroglia-cells in the posterior pituitary indicates, not that 
it is practically a useless and ,·e~tigial organ as .\nclriezen ancl 
others believe, but precisely tlie opposite, riz., that it i~ a rery 
highly differentiaied organ. This accounts for the fact that 
Berkley,41 referring to the prcvailing Yie,v that the true nervous 
elements almost enti rely disappear in the neural lobe of the 
adult mammal, remarh, aftcr examining about 2500 slides 

: Andriezen: Loe. Mf. 
C(. vol. 1, pp. 539 to 690 lncl 

'° Andriezen: Intern. Monats. r.' Anat. u. Physlol. vol. x p 532 1893 
" Berkley: Braln, vol. xvll, p. 515, JS94. ' ' · ' · 

NERVES FROM PITUITARY TO SPINAL CORO. 9¡5 

of this lobe: "After reading these statements, it was something 
of a surpri~e to find the above-described bcautiful specimem, 
of severa! types oí ependymal neuroglia-eells, extcnding from 
all portions of the middle and inferior regions of the cavity 
of the third ventricle." He also found in the posterior lobe 
itself, an array oí nerve-cells of various types, sorne of which are 
very complex and evidently specific to the organ, being found 
nowhere clse in the body. Many oí these are reproduced and de
scribed in the first volume (opposite pages 495,496 and 498). 

It i~ not only the neuroglia-cells that communicate with the 
third vcntricle, however. As stated above, each lobe is supplied 
with true nerve-fibers which connect it with the basal structure~. 

Several older anatomists, Sappey, Luschka, )Iüller, etc., 
refer to the presence o! longitudinal nerves on the surfacc oí 
the infundibulum, the pedicle of the pituitary, which nerre:, 
were found to extend up to the third ventricle; but it was only 
when the Golgi silrer stain methods were introduced that i.his 
question could be studied satisfactorily. 

Ramon y Cajal,42 who studied the subject in the mouse, 
traced a direct communication between the basal tissues ancl 
the anterior lobe. In the basal ti~sues, the cell-bodies were 
f ound in a "mass of gray mal ter behind the optic chiasm," i.e .. in 
the anterior e.xtremity of the third ventricle, while their neurax
ons passed downward towards the pituitary. Van Gehuchten•3 

s1ys in this connection, referring to Cajal's researches: "These 
fibers represent the axis-cylinders of a group of nen·e-cells situ
ated behind the optic chiasm. Several oí these fibers end in the 
thickness of the pituitary's pedicle; others penetrate between 
the epithelial cells of the anterior or glandular portion of the 
pituitary." Berkley4~ also found nerves in this lobe, the fibers 
among the epithelial cells ending, as shown in the illu~tration 
oppo;::ite page 498 (vol. i, figure Q in the shape of small knobs. 
Andriezen's researches, ac:; J,ad those of Caja!, showed that the 
anterior lobe hacl "anatomical connection with the brain floor," 
and that the "deYelopment of a small specialized group of nerve
cells in the basal part oí the brain cavity ( thalamocoel) with 

•• Ramon y CaJal: Anales de la Soc. espafiola de hist. nat., 2a Ser., vol. 
xxlil. p. 214, 1894. 

•~ Van Oebuchten: "Ana t. du systéme nerveux," vol. il, p. 239, 1900. 
" Derkley: Loe. cit. 
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which the subneural gland [ the anterior lobe J carne into rela
tionship. Tbe central canal of the spinal cord, traced forward 
into this region, was seen to undergo dilatation in.to a distinct 
ventricle." The far-reaching meaning of this statement asserts 
itself when it is recalled that Andriezen's researches include the 
whole of the animal scale from amphioxus, the lowest of verte
brates, to man. They indicate that simultaneously with the 
evolution of the pituitary thcre occurred not only that of the 
special group of cells intended to connect the organ with the 
base of the brain,. but also that of the third ventricle. 

Ramon y Cajal found tbat the posterior or neural lobe of 
the pituitary was filled with a close and thick plexus of fine 
varicose fibers, which ramified among tbe nerve-cells. Longi
tudinal sections showed that these fibers wcre "terminal arbori
zations of a bundle which passes downward in.to the infundi
bulum." Other fibers were observed to pass upward from the 
organ by way of its epithelial walls and to ternunate in a mass 
of gray matter located behind the optic chiasm." "Downward" 
and "upward" obviously suggest the presencc of sensory and 
motor paths to and from the neural lobe. 

Of particular interest in this connection is a set of nerves 
shown to exist by Gentes.46 This ooserver, who found that the 
partition between the two lobes contained a layer of cells histo
logically similar to the olfactory area-which layer I assimilate 
to. the test organ-recently studied this structure anew with a 
view to tracing its connections. He was again led to the con
clusion that it was an epithelial structure "in no way glandular 
and th~ nerv~us end-organs of which were sensitive or sensory," 
as to h1stolog1cal structure. In a still more recent study, Gen
tes4º traced these connecting :fibers from the sensory organ re
~erre~ to, up to the tissues of the base of the brain. lle says, 
m th1s connection: "Originating by free end-organs in the epi
thelial juxta-nervous layer [the sensory organ ], they reach the 
sub-epithelial layer. They then enter the neural lobe and run 
through it in every direction. Following an ascending direction 
they go towards the organ's pedicle and soon form part of it; 
they can be followed up to the level of the tuber cinereum" 
i.e., the tissues that form the fl.oor of the third ventricle. ' 

•• Gentes: C .. r. de la Soc. de biol., T. lv, p. 336, 1903. 
•• Gentes: Ibtd., p. 1560. 
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This affords a clear idea of the connection between the sen
sory structure ( or test-organ) in the partition between th!l an
terior lobe and how the impulses it awakens pass up to the third 
ventricle. 

We thus have clearly defined paths from each pituitary 
body to tissues of the base of the brain: ( 1) the :fibers from 
the anterior or glandular lobe communicating with the "mass 
of gray matter behind the optic chiasm ;" ( 2) one set of fi.bers 
from the posterior or neural lobe communicating also with this 
mass of gray matter; and ( 3) the :fibers from tbe neural lobe 

. derived from the test-organ which pass up to the tuber cinereum 
forming the floor of the third ventricle . . 

The structures in the base of the brain with which the 
pituitary is connected by these nerve paths are themselves the 
source of large numbers of :fibers, a large proportion of which 
pass posteriorly to the midbrain, a region which, as stated by 
Edinger,47 is "occupied mostly with longitudinal bundles, tracts, 
and fasciculi to the spinal cord and to the cerebellum." This 
applies especially to the "mass of gray matter behind the optic 
chiasm" which receives :fibers from both lobes-an important 
feature of the third ventricle in all vertebrates. Lying imme
diately above the infundibulum, and therefore just above the 
pituitary itself, it is termed by comparative anatomists, the 
"giant-celled supra-infundibular nucleus." In amphibians, rep
tiles and birds, it extends on each side of the ventricle, and 
:fibers derived from it ( the supra-infundibular decussation) pro
ject posteriorly, i.e., towards th e bulb. In mammals, the supra
infundibular nucleus is likewise the starting-point of various 
bundles, e.g., Meynert's commissure, for instance, which does 
not degenerate when the cortex is removed but the destination 
of which is unknown; Gudden's commissure, the :fibers of which 
pass to the posterior corpora quadrigemina; the cerebellum, etc. 
It is also connected with structures anterior to it by motor and 
sensory :fibers in Teleostei, as shown by Van Gehuchten recently. 
It projects two prominent bundles which spread out on the walls 
and floor of the third ventriclc, thus contributing to the forma
tion of the "central gray matter" of the base of the brain, a 
region which Foster48 charactcrizes as "a bed for the develop-

' 7 Edinger: "Anat. of Central Nerv. Systero," Aroer. edition, p. 124, 1899. 
48 Foster: 1,oc. cit., pp. 635 and 636. 
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ment of the nuclei of the cranial nerves" and a continuation 
of the tegmental region, which he says "may perhaps be re
garded as a more or less continuous column of gray matter, 
comparable to the gray matter of the spinal cord," and which 
"serves as a sort of backbone to the rest of the central nervous 
system." 

The fibers traced by Gentes írom the area of sensory cells
in the anterior pituitary which I assimilate to the "test orO'an" 

- b 
of lower forms-to the posterior lobe and thencc to the tuber 
cinereum, are likewise merged with fibers which are projected 
to this "bed for the development of nuclei," since the tuber 
cinereum is necessarily traversed by fibers which Andriezen,49 

using the silver chromate method in fretal and newborn kittens, 
traced "directly from the posterior pituitary to far back towards 
the pons," which lies immediately above the medulla oblongata 
and contains the nuclei referred to. Wbether originating from 
the anterior or posterior pituitary, therefore, the nerves which 
connect these organs with the base of the brain find therein both 
indirect and direct paths capable of transmitting their impulses 
to the spinal cord. * 

. Still, as is well lmown, the pon,s is a bridge for the passage 
of impulses, afferent and e:fferent, which travel between various 
parts of the nervous system, including the cerebrum. Motor im
pulses projected by the nerve paths from the pituitary should 
not only persist af ter remo val of the brain ( a fact already 
ascertained), but if the pituitary body is a motor center (as tbe 
effects of its removal indica te), removal of the structure above 
the mesencephalon ( which contains the bed of nuclei and all 
pontine structures) quite beyond the crura cerebri which carry 
the impulses from the brain should, in the higher mammals 
(in which the :fibers from the pituitary were traced), impair 
motility. Christiani50 not only found this to be the case, the 
power of progression being annulled in the experimental ani-

*When I wrote tbe flrst volume, experimental stimulation of various parta 
o! tbe cervical sympatbetic by Cyon nnd others bad led me to conclude that 
tbe impulses from the pituitary body to the adrenals passed down this nerve 
t? reacb tbe sympatbetic cbain below, and flnally, tbe splancbnic. I bave found 
smce, however, that the nerves stimulated in the neck were branches whicb 
exclted the thyroid g!and and only indirectly, therefore, the adrenals. Ali tbe 
efferent nerves from eitber lobe oc tbe pltultary body thus pass to tbe spinal 
cord. 

' 9 Andriezen: Brit. Med. Jour., Jan. 13, 1894. 
"° Christian!: Arcb. f. Pbysiol., S. 465, 188~. 
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male (rabbits), but a phenomenon wbich promptly follows re
moval of the pituitary also appeared: tetanic spasm-due as 
we will see, to the accumulation of toxic wastes in the blood, 
tbe result in turn of impaired metabolism. 

Another phenomenon which follows removal of the pitui• 
tary, we have seen, is hypothermia. Now, irritatiou of the 
structures of the third ventricle in the path of the nerves from 
the pituitary causes the opposite condition, hyperthermia. Isaac 
Ott, who, in 1884, began a series of studies having for their ob
ject to determine lhe locatiou of beat-centers, foun<l, among 
others, one located in the anterior portian of the fioor of the 
third ventricle, and another in the tuber cinereurn. The former 
region is precisely where all the :fibers sent off posteriorly by the 
large gray nucleus to which Caja! traced afferent and efferent 
fibers from the anterior pituitary ( a fact con:firmed by Andrie
zen as to the presence of connecting fibers) originate, while the 
tuber cinereum contains those traced from the posterior lobe 
thereto by Gentes, and the :fibers traced by Andriezen to the 
region of the pons. Ott and Harris51 state that Ott's results 
were confirmed by von Tangl in the horse, and that the pro
cedure mentioned causes a "great rise of temperature." These 
observations were also confirmed by Sakowitsch,52 who found 
that puncture of the tuber cinereum raised both the internal 
and peripheral temperatu.res, the latter reachea' 43° C. (109.4 º 
F.) six hours after the lesion was procluced. Ott and Harris 
conclude that this is not due to division of :fibers "coming from 
the corpus striatum, because a puncture through tbe mouth of 
the rabbit produces the same result, although only the lower 
surface of the tuber has been punctured with a needle." . 

This thermogenic lunction is evidently independent of the 
brain. "Fredericq53 found," says Pembrey,54 "that removal of 
the cerebral hemispheres in pigeons caused practically no differ
ence in the daily curve of their rectal temperature. This ob
servation has been confirmed by Corin and Van Beneden/5 who 
have, in addition, shown that the pigeons witbout their cerebral 
hemispheres produce the same amount of carbon dioxidc and 

01 Ott and Harris: Therap. Gaz., June 15, 1903. 
•• Sakowitsch: Neurol. Centra lb!., Bd. xvi, S. 520, 1S97. 
03 Fredericq: Arch. de biol., 'l'. iii. p. 747, 1882. 
"'Pembrey: Scbafer's "T. B. of Physiol.," vol. i, p. 864, 1898. 
OG Corin and Van Beneden: Arch. de biol., T. vil, p. 265, 1889. 
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heat as do normal pigeons. The rapid rise in temperature 
whlch occurs when a hibernating marmot awakens is not pre
vented by removal of the cerebral bemispheres." On tbe other 
hand, while the region punctured is clearly traversed by the 
iibers from the pituitary body, there is no organ anterior to it 
to give rise to thermogenic impulses. This affords additional 
evid.ence to the effect that the pituitary bocly is connected by 
nerve-paths with the spinal cord. 

This raiscs the question as to whether the areas punctured 
by Ott, von Tangl, Sakowitsch and others, can be considerec1 
at all as heat "centers." Tbe fact that several such "ccnters" 
have . been discovered suggests that the thermogcnic impulses 
evoked are merely due to the irritation, i.e., congestion of 
areas containing thermogenic nerve-paths. Schafer50 writes 
in this connection : "lt is, however, very doubtful whether 
the facts observed warrant the assumption that the parts 
in question, wbich are apparently irritated by tbe lesion, 
are speci.fic centers to determine the production of beat. For 
when the experiments on this subject are examined, it is found 
that the results are closely dependent upon the establishment 
of an irritative lesion in parts which are either directly in, or in 
close proximity to, the path taken by motor impulses." In view 
of the foregoing evidence this indicates that the pituitary body 
is the general heat center. I will adduce considerable additional 
evidence to this effect. 

The fact that injuries or experimental lcsions of the cortex, 
, corpus striatum and crus cerebri can likewise cause a rise of 

temperature does not militate against this conclusion. Thcy 
merely irritate areas that normally do not awaken thermogenic 
impulses but which, when artificially stirñulated, do so by trans
mitting violent motor stimuli ( quasi voluntary) to portions of 
the spinal system in which the nerve-patbs of the tbermogenic 
mechanism occur. 

To poise these staterrients, and particularly the conclusion 
that the pituitary body is connected with the spinal system by 
nerve-paths on a solid foundation, however, it is necessary to 
show (1) that, irrespective of the brain, motor impulses can be 
provoked by irritating the paths of the nerves from the pituitary, 

'"Schiifer: Loe. cit., vol. 11, p. 717. 
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i.e., the walls and :floor of the third ventricl~, (2) that. the pitui
tary body itself can likewise evoke motor phenomena, an~ (3) 
raise the temperature of the body at large. The first lme of 
evidence will alone be considered in this section, the two otbers 
being considered in succeeding sections. 

Flourens, Bechterew, Wéber, Ferrier and others obtained 
muscular movements by exciting tbe walls of the third ventricle, 
which contain, we have seen, fibers from the gray nucleus con
nected by nenes with the pituitary. As these might be ascribed 
to the cortex through sensory impulses carried by the optic thal
amus, they will not be taken into account. :Magnan,57 howevcr, 
caused epileptic seizures after removing the hemispheres. Vul
pian58 was also Ied to conclude by experiments that the cen~er 
for epileptic convulsions was located at the base of the bram. 
Zichen59 caused prolonged tetanic spasm in rabbits by irritating 
the basal tissues after removing both hemispheres. Heringªº 
found it impossible to inhibit tonic spasm in 20 monkeys in 
which the pyramids had been severed, thus disconnecting what 
is generally believed to be the patb for voluntary impulses 
to the spinal cord. Prus,61 moreover, showed that after division 
of the pyramids, the spasmogenic impulses passed by way of the 
base, e.g., the tegmentum and pons, and bis results were confirmed 
by Bischoff,62 IIering03 and others. Finally, Nino Samaja64 

after an claborate experimental study of the question concluded 
that in thc higher mammals tonic spasms were "exclusively" 
cluc to impulses derived from the base of the brain. 'l'he most 
violent kinds of muscular contractions are readily proclucccl, 
thereforc, irrespectivc of any brain action, by stimulating struc
tures that contain nerve-paths from the pituitary body. This 
evidence shows also why removal of the pituitary is followed 
by such marked muscular weakness and relaxation, and by hypo
thermia: as the general center of all vegetative functions it 
governs the heat mechanism, i.e., general oxygenation, and there-

•1 l\lagnan: Arcb. de pbysiol., T. v, No. 5, p. 115, 1873. 
"'Vulpian: C. r. de l'Acad. des sciences, Apr. 27, 1885. 
•• Ziehen: Deut. med. Woch., Bd. xiv, S. 604, 1888. 
oo H~ring: Wiener klin. Woch., Nu. 33, S. 831, 1899. 
01 Prus: lbid., Bd. xi, S. 857, 1898. 
•• Bischoff: Ibi<l., Nu. 39, S. 960, 1899. 
63 Hering: Loe. cit . 
.. Nino Samaja: Rev. Méd. de la Suisse Romande, Mar. 20, 1904. 
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by the intrinsic functions of the muscular system-as additional 
testimony will demonstrate. 

Pending this evidence the íollowing conclusions are sub
mitted: ( 1) the neural or posterior lobe of the pituitary body is 
not, as generally believed, a functionless organ, but a highly 
organized nerve-center containing several types of nerve-cells; 
( 2) both lobes are connected with the overlying thú-d ventricle 
by nerve-paths which, through nerves from the giant-cell supra
infundibular nucleus and in the tuber cinereum, exlend poster
iorly to the midbrain-a continuation of the spinal gray matter 
which contains the nuclei of the cranial nerves; (3) the nerves 
ihat connect the pitu·itary body with the spinal cord passing 
posteriorly in the gray substance of the walls and fioor of the 
third ventricle, various experimental phenomena now ascribed 
_to "centers" in these structures, are in reality due to irritation 
of these nerves and to the artificial production of manifestations 
normally evoked by the pituitary body as a motor and heat 
center. 

THE NEURAL LOBE OF THE PITUITARY AS THE SEAT OF 
THE SYMPATHETI}' CENTER. 

In many invertebrates, two ganglia presicle over the entire 
nervous system, the supra- and sub-msophageal. If in the snail, 
for example, as shown by Vulpian65 the upper ( cerebral) gang
lion is removed, the animal li ves several weeks, but it remains 
absolutely motionlcss. If, on the other hand, the inferior gang
lion is removed, the animal dies withi~ twenty-four hours. 
Again, galvanic excitation of the cerebral ganglion produces no 
appreciable effect; similar excitation of the lower ganglion, how
e,1er, provokes violent muscular movements, and if prolonged, 
often "arrests the heart in dilatation and diastole as is the case 
when the pneumogastric is stimulated in the neck of vertc
brates"-in other words, inhibits it. Now, physiologists teach, 
although as stated by Langleyºº they "are still far from any real 
knowledge of the processes involved in inhibition," that it is a 
physiological function, and that the slowing of the heart's 
action which attends stimulation of the vagus in the neck exem-

.. Vulpian: cited. b~ 1:-:tourneau: "La Biologie." p. 389, 1891. 
68 Langley: Scbater s T. B. of Physiology," vol. 11, p. 674, 1900. 
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plifies the process. This is, in my opinion, a banef ul conception ; 
one indeed which has misled clinicians in their interpretation 
of several heart disorders and their treatment, and whicb, as 
I will show, has perpetuated our ignorance of the manner in 
which many of the most violent poisons cause death. 

In the :first volume I adduced evidence showing that the 
inbibitory phenomena and cardiac arrest caused by passing a 
current from the nose to the bulb were due to excitation of the 
pituitary body neural patbs. In an article published since the 
first volume appeared67 I emphasized the fact that inhibition was 
not a physiological function, and that it was due to a morbid 
vasomotor constriction of the coronary arteries, which slowed 
the heart because it deprived it of blood. 

That the pituitary body contains a center capable of 
influcncing tbe entire vascular system is demonstrable experi
mentally. 

Cyon68 observed, in the course of experiments on a large 
number of animals ( carried on to study the relations between 
the thyroid and .the pituitary), that any pressure, even the slight
est, upon the pituitary body at once gave rise to a sudden varia
tion of the blood-pressure, and to a marked reduction in fre
quency of the heart beats. He then applied the electric current 
to the exposed pituitary and found that an extremely weak cur
ri:nt produccd the sarne effects but to a much more intense de
gree. N'ot only was the increase of vascular tension general, 
but the suddenness with which the pressure rose could only be 
caused by a sudden constriction of the arteries. 

Cyon's observations have been fully confirmed recently by 
F. Masay69 and amplified in such a manner as to locate dis
tinctly in the pituitary body tbe .origin o:f the phenomena wit
nessed. His investigations showed that mechanical and elec
trical excitation of this organ caused a marked and imme
diate rise o:f blood-pressure-from 81 mm. Hg. to 200 in one 
instance-and that this effect was not prevented by section of 
both vagi. After splitting the soft palate longitudinally, a deli
cate electric trephine was used to remove a disk of bone imme-

e, Sajous: N. Y. Med. Jour., May 14 and 21, 1904. 
es Cyon: Archives de physiol., vol. x, p. 618, 1898 . 
•• Masav: Ann. de la Soc. roy. de~ sci. méd. et nat. de Bruxelles, T. xi!, 
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