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of the adrenal secretion is afforded by the fact that it accounts,
as will be shown by a few examples, for the properties of the
adrenal secretion and preparations that the prevailing restricted 3§

view fails to explain.

Increased oxidation clearly accounts, for instance, for the =

observations of Reichert, Morel, Lépine and others, referred to

above, that even non-toxic doses of adrenal extractives produce 5
a rise of temperature, or those of Israel™ which showed the great =
frequency of fever in tumors of the adrenals, or those of Cour-
mont®® in which adrenal grafts produced without the least
evidence of infection what he characterized as a “formidable
hyperthermia.” In the latter cases it persisted until death oe- il
curred. Nor is it an ephemeral phenomenon, as is the case =

with the rise of Dblood-pressure, in the experimental use of
adrenal preparations, for, as Reichert observed in his experi-

ments, the high temperature persisted as much as two hours in =

some of the animals.

Again, adrenal preparations are familiarly known to raise
the blood-pressure;; but, obviously this tells us only what they do, 5
bt not how they do it. This becomes clear, however, when the 8
adrenal secretion as the- active constituent of hemoglobin s =
regarded as the oxidizing agent of the tissues, and, as such, an

active factor in metabolism. The muscular elements of the arter-

ies being themselves the seat of increased metabolic activity, they =
are caused to contract, thus raising the blood-pressure. As

shown by Oliver and Schéfer, however, there is also a direct

action on the arterioles, and by Meltzer™ a similar action on the =
endothelium of the capillaries. This local effect is due also to =
the enhaneed metabolic activity of the adrenal product, 1S3

identity as catalyzer enabling it to activate oxidation in any
tissue with which it comes into contact.

The excessive growth of children caused by hypernephroma:
also finds its normal explanation in the inordinate oxidation, due

to the overproduction of adrenal secretion. F. de Mira®® found

experimentally that the adrenals stimulated growth in generals
The surplus of metabolic activity clearly accounts for the en-'8

hanced nutrition.

 Jgrael, cited by Moffitt: Boston Med, and Surg., Jour., Oct. 8, 1908.
80 Courmont: Congrés de Médecine Interne, Montpellier, 1838.

81 Meltzer: Amer. Jour. Med. Sei., Jan., 1905.

10 F. de Mira; -C.-r. de la Société de Biologie, Oct. 25, 1912.
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In its relations to general diseases, the identity of the
adrenals as the controlling agents of exidation accounts for
that ubiquitous symptom, fever, the mechanism of which has also
remained obscure. This gives these organs a prominent place in
pathology. Indeed, if the modern doetrine that fever up to a
certain limit is the outward expression of an auto-protective or
immunizing process iz sound—and the bulk of evidence strongly
sustains this view—the adrenals, as direct factors in fever, become
also direct factors in protecting the body against disease. Their
réle in the economy thus assumes noble proportions in the ex-
treme, since by their influence on tissue oxidation the adrenals
sustain life, while through their participation in immunity they
defend life.

Addison’s disease may be due, as is well known, to tuber-
culosis, cancer, cirrhosis, and other organic disorders of the
adrenals, or to pathologic changes in the solar plexus and semi-
Junar ganglia. But how do these lesions cause the Addisonian
syndrome in all its complexity? Many theories have been
vouchsafed, but, in truth, as Anders®® puts it, “the pathologic
connection between the symptomatic phenomena of Addison’s
disease and the anatomic lesions hag not been made out.” Now,
consider the disease with the adrenals as governing oxidation and
metabolism: The adrenals being the seat of destructive lesions,
these three conjoined functions increasingly show signs of
deterioration ; hence the low temperature and clamminess due to

 deficient oxidation; the marked and progressive asthenia, with

great lassitude, due to inadequate metabolism in all muscles; the
small and feeble pulse and weak heart action and steady lowering
of the blood-pressure due also to inadequate metaboliem in the
cardiac and vascular muscles; the tendency to vertigo and the
mental torpor due to ischamia of the cerebrum, the result, in
turn, of the general vasodilation and of the resulting withdrawal
of. blood into the deep vessels, and, finally, the bronzing, due like-
wise {o vaso-relaxation and circulatory torpor, the latter entailing
the deposition in the epidermis of what has been found chemically
to be the oxidized adrenal product, i.c., melanin.

T]J.e experimental production of glycosuria by injections of
adrenalin reported by Blum, Croftan, Herter, and others is now

* Anders: “Practice of Medicine,” p. 489, 9th ed., 1309,
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familiar to every one. The labors of Pollak® have shown that,
as I had previously suggested, this form of glycosuria was due to
some relationship between the adrenal product and the hepatic
glycogen. But what is this relationship? Here, again, the role
of the adrenals in oxidation and metabolism supplies the explana-

tion: By raising the blood’s asset in oxygen, the adrenal active
prineiple injected raises the rate of metabolic activity throughout
the entire organism, including, of course, the pancreas. This &

organ being caused to secrete an excess of amylopsin, which in

turn converts an excess of glycogen into sugar, the proportion of 8

the latter in the blood soon exceeds the needs of the body, and the
surplus is eliminated in the urine.
adrenals themselves in the process is controlled by various facts.
Herter, for example, found that glycosuria was caused when the
adrenals were compressed in such a way as fo increase the outflow

The participation of the |

of secretion, while, conversely, ligation of the adrenal veins which &

transfer the secretion to the inferior vena cava caused the sugar
to diminish rapidly, both in the blood and in the urine. That
our resources in the treatment of diabetes are enhanced by due

consideration of the part played by the adrenals in one of its

forms is soon shown by therapeutic results obtained.

Many other disorders the pathogenesis of which is obscured
and the treatment of which is unsatisfactory, mainly owing to
the fact that the adrenals are overlooked in their pathogenesis,
are described in detail in the second volume. The facts sub-
mitted in the foregoing pages will suffice, however, to guggest"
that the function now attributed to the odrendls, ie., that of 3
sustaining the tone of the vaseular system, is bul an epiphe- 3
nomenon of its true function: that of suslaining pulmonary and®
tissue respiration.

THE GOVERNING CENTER OF THE ADRENALS.
THE PITUITARO-ADRENAL NERVE.

That organs fulfilling such important duties in the organism
ag the above should be governed by some nerve-center almost
imposes itself when we consider that many functions of rela-
tively minor importance—color vision, coughing, sweating, ear’

83 Pollak: Arch. f. exper. Path. u. Pharm., Bd. 1xi, 8. 149,

THE GOVERNING CENTER OF THE ADRENALS. #i

movements, ete.—are supplied with one. My researches in this
connection first showed that :—

The governing center of the adrenals is neither located in
the cerebrum nor in the medulla oblongata, but in some organ
at the base of the brain. '

Removal of both hemispheres does not influence tempera-
ture, as shown by Fréderieq,** Goltz, and others. Corin and
van Beneden® found in fact that, in decerebrated pigeons, the
oxygen intake and the carbonic acid output did not differ from
that of normal pigeons. Pembrey®® states moreover that “the
rapid rise in temperature which occurs when a hibernating
marmot awakens is not prevented by removal of the cerebral
hemispheres.” This applies as well to so high a mammal ag the
dog, in which, as shown by Goltz'" removal of the hemispheres,
including a part of the optic thalami and corpora striata (whose
functions are also annulled by removal of the cortex, the
impulses of which they transform and transmit), did not inter-
fere with any purely vegetative function. Evidently, therefore,
although the hemispheres and the basal ganglia can, when the
seat of lesions, cause a rise of temperature, the heat center is not
located in these organs. '

The base of the brain, however, asserts itself as a pathway
for thermogenic impulses. While Tschetschichin, in 1866,
Schreiber,*® and Reichert*® located a thermoaugmentor center in
the pontobulbar region, Ott,” Tangl,"* and Sakowitsch® obtained
a marked rise of temperature by producing lesions higher up,
te., in the floor of the third ventricle and the tuber cinereum.
But, as Richet has long held, and as Schiifer? states, examina-
tion of such experiments shows 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.” On the whole, the thermogenic
lesions in the basal tissues must have irritated nerve-paths from
Some structure beneath the hemispheres.

:Fréfiéricq: Arch. de biol, iii, p. 747, 1882.

o Corin and van Beneden: Ibid., vii, p. 265, 1889,

= Pembrey: Schifer’s ‘“Text-book of Physiology,” i, p. 864, 1898,
ssGoltz:_ Arch, f. d. ges. Physiol., Ii, p. 570, 1892.

BsScllu'e:he:-: Ibid., viii, p. 576.

ﬁRelchert: Jour. Amer. Med. Assoc., January 18, 1902.

& Ott: Therap. Gaz., June 15, 1903.

= Tangl, cited by Ott: Ibid.

- Sakowitsch: Neurol. Centralbl., xvi, p. 520, 1897.

® Bchifer: Loc. cif., ii, p. TI7.




2 FUNCTIONS AND DISEASES OF THE ADRENALS,

Further study of the question then showed that:—

The pituitary body sends merve-fibers upward to the tuber
etnerewm and the walls of the third ventricle, and thence to the
pontobulbar region and spinal cord.

As just show}l, the heat center can only be located beneath
the brain and basal ganglia. Now, anterior to the optic thalami,
the corpora striata, and the seat of the thermogenic lesions pro-
duced by Ott and others, there exists no organ capable of gener-
ating nerve impulses by way of the tuber cinereum other than
the pituitary body. The labors of many investigators in recent
years have overthrown the view that any part of the pituitary
hody of man is vestigial. As Herring® concluded recently on
histological grounds, “it is an organ of physiological importance.”
The various kinds of nerve-cells, neuroglia-cells, and ependyma-
cells described by Berkley in the posterior lobe are of as great
physiological importance, from my viewpoint, as any in the body
at large. Cushing®® recently confirmed by a large number of
experiments the fact previously emphasized by many investi-
gators, that complete removal of the pituitary invariahly pro-
duced death.

Sappey, Luschka, Miiller, and others of the older anato-
mists refer to the presence of nerve-fibers passing from the pitui-
tary body along its pedicle, up to the third ventricle. But it was
only after the Golgi method had been introduced that this fact
could be placed on a solid basis. Ramon y Cajal®® then found
that the fibers passed upward to a large nucleus behind the optic
thalami. Joris"" also found histologically that “numerous fibers
descend in parallel lines along the pedicle of the pituitary.
They do not all come from the retro-optic nucleus,” he writes;
“some come from regions posterior to the infundibulum?,
Bearing direetly upon the production of thermogenic impulses
is the discovery by Gentes®® of fibers which pass from the pitui-
tary to the tuber cinereum. Andriezen® had also traced, in the
white mouse, fibers from the pituitary to the pons.

. We thus have a direct nerve path from the pituitary to the

% Herring: Quarterly Jour, of Exp. Physiol,, i, No. 2, 1908.

% Cushing: Jour. Amer. Med. Assoc., p. 249, 1909,

% Ramon y Cajal: Anales de la Soc, espafiola de hist. nat., 2a Seria, xxiii,
p. 214, 1894,

# Joris: Mém. Couron. de 1'Acad. Roy de Belgique, xix, part 10, 1908.

™ Gentés: C. r. de la Soc. de biel., lv, p, 1560, 1903.

29 Andriezen: British Medical Journal, January 13, 1804,
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pontobulbar region—the identical tract along which, ?t various
points, the lesions produced by Ott, Tangl, Sakow}tsch., an@
Reichert provoked a marked rise of temperature. We will see
presently that this path is continued down the cord, and that it
eventually reaches the adrenals. .

The next feature determined was a striking functional
correlation between the pituitary and the adrenals. Schifer and
Herring!®® recently emphasized this parallelism not only as to
their function, but also as to their development_and structure.
I ascertained, for example, that Lo

The pituitary, like the adrenals, influenced genem.l oxida-
tion and the temperature, and also generol metabolism and
nutrition. .

Although removal of the hemispheres does nqt 1?1ﬂuence the
temperature, as we have seen, removal of the pltlﬂtal‘{ deeglg;
affects this process. Marinesco™ and Vassale and 'bacchll
observed that it was followed by increasing hypothermia. Thm
cannot be ascribed to operative shock, for Masay'®* first treph}ned
the sella turcica to expose the pituitary, and allowed the a.mmal
4o recover after this—the most violent step of the expe.nment.
The result of subsequent removal was the same. Andriezen*®*
and other authors also refer to a steady decline of temperature.
Paulesco® noted that this decline was progressive until death
occurred, Pirrone'®® states that the main symptoms are refer-
able to the “vascular and respiratory systems and the tempera-
ture.” The relationship with the respiratory process is further
ghown by the marked disturbances of this class, dyspncea,
polypneea, ete., noted by Cyon, Andriezen, Masay, and other
experimenters. ‘

The impairment of general metabolism through ‘deﬁment
oxygenation must necessarily inhibit nufrition. _Practmall.y all
investigators refer to rapid emaciation and cachexia as prominent
symptoms. In a dog which survived sixteen da_ys’. removal of
the organ, Thaon'®” observed “a progressive emaciation, followed

i i i 1906.

100 Gchéifer and Herring: Philos. Transactions, exeix, p. 29,

101 Marinesco; Bull de la Soc. delhigl.,bp.[ 509, June %'23182‘.82535

197 le and Sacchi: Arch. ital. de biol,, xxii, p. 145, 5 .

08 R’qﬁiﬁf Areh. de la Soc. roy. de sei. méd. et nat. de Bruxelles, xii,
partiaf,Apa 1, 1903. I -

iezen: Loe, cif,

dom Pgu{elsggt Jour. de physiol. et de path’. gén., No. 8, p. 441, 1907.

108 Pirrone: Riforma medica, February 25, 1903.

107 Thaon: L’Hypophyse, p. 90, 1907
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and
Fuchs' gnq many
ose—though nhsmu'e—rvfatiorzship be-
tween the pituitary and bodily metabolism.
of the influence of the pituitary on metabolism and nutrition js
afforded by its role in gigantism and acromegaly, the excessive
growth during the period of hyperplasi
steady decline from the time degeneration of jts anterior lobe
begins, A relationship with the ad renals is suggested, moreover,
by a familiar symptom of the cachectic st
which Harlow Brooks!:2 says: “A general brownish pigmenta-
tion is present in the average case, which at tjmes strongly
resembles that found in Addison’s disease.”

Another feature attesting to the parallel]
Pituitary and the adrenals is that

The pituitary, Tike #h,
pressure,

by death in extreme cachexia.” Casellj, s Pirrone,100
Masay'™ also allude to this phenomenon,
other authors urge the cl

Striking evidence
a of the organ, and the

age of acromegaly, of

ism between the

adrenals, influences the blood-

Cyon® gpnq subsequent]y Masay'* found
the exposed pituitary caused a marked rise
from 81 to 200 mm, Hg. in one instance,
action to the presence in the organ of 4
excitation and accompanying pressure fo

that excitation of
of blood-pressure—
Masay attributed this
secretion which the
reed into the circula-
tion. While no one can assert today that such g secretion is not
produced by the pituitary body, the actual existence of such g
secretion or its functiong has not so far boen demonstrated.
The substance considered as such is rich in albuminous heme-
globin, and it is the adrenal principle it contains which, in my
opinion, causes the rise of blood-pressure obtained by injections
of the extract. When the pressure is marked, the ki neys, being
passively congested, dilate, and dinresig is caused. The effects
observe(d experimentally are thys accounted for without the need
of a secretion to do o, This applies also, from my viewpoint, to
several so-called “internal secretiong Testicular juice or

orchitic extract, for instance, jg an oxidizing ferment gn cata-
el b1

19001"9 Caselli: Studi anat. e sperim, sulla fisio-pat. della glandula DPituitaria,
Loc, eit,
Loc. cit.
Wiener med, Woch., February 8 1803,
arlow Brooks: Archives of Neurol, ‘and Psychol,, i, p. 435, 1898,
2 Cyon: Arch. de physiol., X, p. 618, 1898
1% Masay: Loe. cit,
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it is found in all tissues, in the female a-s well as ‘111 the;
ol ?t . 'U‘ rystals of hemin with Florence’s tust,. et‘c., anc
o g{\%‘ u}:ﬁ]iar to the adrenal and thyroid pl’mt:.lpll’,é—‘
oo reaa}('mb‘ I'Je ;llﬂt) found in all tissues. A close ex'alfunatmn
ik w’} ”“‘h (m'ﬂt 11101‘@0\@1‘, does not sustain his opinion that
. blood.pn ssure is to be ascribed to a secretion produced
ha tisa O_i MUO(}TPF%;W rise of pressure was instantaneous and
e l’lt‘“""“."_i ich ‘ Oi;lts either to vasoconstriction through
- mtitjvtvjtionpn{ some intensely active and ew'anf:scent
ne'we's 5 tOBI“]u (tl]L’SC factors are available. I\'qt only is the
P{'mfﬂple' < G'L 110 be related with the sympathetic system,“but
Plt“’t;’:]'.‘l'lg‘ Illlol‘: Ii‘illed attention to the remarkable fact t.ha;o”til‘s
rley as called ' b ,
:ffa:c%;}roduced by adrenalin upon any1 jz;ujl ;;)?i;utl; ea,_tissue,”
. i IVE W AL B b
excitation‘ . thef'i{:::}(;ati'e t:Z\:tL;; L;)hv;,er\'ers. This para(.lux'ic.-al
s cm.]clusml-l -C?]-] i]qincd by the presence of the adrenal p.m?mp-lf:
.fac:hls}fliif;:[(:i?ii ‘ When Cyon and Masay excited t.hte' p]h:)l;al' :d
B i o y mps ic constriction :
therefore, they merely 'causu‘tli ::Emtrl)ltlie;: \c:;) Ii_lm; Ak
i 5111(:]uil:et?\’itzilragﬁzrisz of all)uminous. ha:mogloh(iln
(z];dj}alno\\e}:;sz;) they (';ntra(-ted, thus causing a rise of bloo
Pressvre-_ as is well known, the adrenals are inthnately: crl)lnr-
Agm'n)l ‘.tl : abdominal ganglia and are, enllbr):ologlca. Y,
e "‘”t. 1 : Ee l( res. Their vessels being likewise influenced,
“mpé‘;i‘]'it‘;:;:l Cc)?l%;cretion furnished a second caursre] for ‘l\l:;
a sudden excess of s .
ephemeral rise of blmi)d—presime 01::;1}‘1\ e;i Izie\i[:ﬂggnemny Eecog_
Glf E ﬂd‘_'l“]f*;l ?f"u(flltl;oll‘;ct{zn(i}ls;s “astounding” the Ini{llltel}ess
i S"‘“‘ of adrenal extract that will' excite pl’}}'?lOngICill
e ' of Abel’s epinephrin sulphate
effects ; 5.7 millionths nf 4 gramme l‘b glihoien bt
i wmg}'lt('{"ms :fln “II-}LO' y'\s to the action on the
| -pressure of 66 mm. Hg. A i
flele.lljf ‘g'l:z'ﬁ?gn% Schiifer'®® found, as is well knm‘m’, H‘:ai(:) fac}ljll':;:]i}
pmdlicts not only acted directly on tl?e muscu]a; , uf (a]'r Lthe_ i
vessels, causing them to contract (which accounts

584, 1806.
in Physiology, p. 584,
: Hill's Recent Advances inlelog
:::é‘:&f{[gf Te;tbook of Physiology, 1] D‘._ 9;-.7.8?901. : 3
T Reid Hunt: Amer. Jo.;u'. :}[ol;hg;l;sibl.' :c\.’i, o0 1894; xvii, p. 9, 189
18 Oliver and Schiifer: Jour. .
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blood-pressure), hut also upon the muscular wall of the heart.
Finally, the rise of pressure is undoubtedly produced by the
adrenalin extract itself, for Strehl and Weiss'® found that
clamping of the adrenal veins lowered the blood-pressure, while
release of these vessels restored it to its previous level.

Another suggestive fact attesting to the pituitaro-adrenal
parallelism is that '

The pituitary, in keeping with the adrenals, gwes rise to
glycosuria. _

Adrenal extractives, as observed by Blum,'** Croftan,'**
Metzger,** Herter, and others, cause glycosuria. The adrenal
secretion evidently provokes the phenomenon also, for Herter
and Wakeman'®® found that compression of the adrenals, by
increasing the outflow of secretion into the adrenal veins, caused
glycosuria, while, conversely, adrenalectomy was followed by a
marked diminution of the sugar in the blood. Again, we have
seen that the adrenal secretion passes from the adrenal veins into
the inferior vena cava; Kauffmann'** found that when this great
vessel was ligated the sugar diminished rapidly, both in the blood
and in the urine.

Now, the influence of the pituitary over glycosuria is quite
ag markeds M. Loeb'® urged, over twenty years ago, that the
glycosuria which accompanies so often tumors of the pituitary
should not be ascribed to mere coincidence. Marie observed it in
over one-half of his cases of acromegaly. Borchardt'*® tabulated
176 patients with this disease, 71 of whom had glycosuria; as I
had five years earlier,”*" he ascribes this symptom to overactivity
of the pituitary, and its cessation to final degeneration of this
organ. In 16 reported cases studied by Launois and Roy'*® each
subject presented at the autopsy a tumor of the pituitary. That
the glycosuria is not due to pressure of the enlarged organ upon
the basal or bulbar tissues is shown by the fact that it can be
produced in a normal organ. - Thus, F. W. Pavy'® found that,

119 S¢reh]l and Weiss: Pfliiger’s Archiv, Ixxxvi, p. 107, 1901,

120 Blum: Deut. Archiv f. Med., Ixxi, Nos. 2 u. 3, p. 146, 1901.
11 Croftan: American Medicine, January 18, 1902

122 Metzger: Miinch, med. Woch., xlix, p. 478, 1902,

123 Herter and Wakeman: Amer, Jour. Med. Sci., January, 1903.
124 Kauffmann: Arch. de physiol., viii, p. 150, 1896.

1% Loeb: Centralbl. f. inn. Med., September 3, 1898.

128 Borchardt: Zeit. f. klin. Med., lxvi, No. 4, 1908,

127 Qajous: Loe. cit., i, p. 366, Ist edition, 1903.

128 T.aunois and Roy: C. r. de la Soc. de biol., lv, p. 382, 1303.
129 Payy: Proc. Royal Soc. of London, x, p. 27, 1859,
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“f all the operations on the syﬁpathetic of the d‘og that ha.,ve
yet been performed, removal of the superior cervical g‘angh.on
the most rapidly and strongly produces diabetes.” Thls.emg-
matic result finds its explanation in the light of the conclugmns I
have submitted: The superior cervical ganglion, as is well
known, supplies vasoconstrictor filaments to the : pltultar.y;
removal of this ganglion by causing relaxation of its arte%"les
causes the organ to become hyperzmic and therefore ?\feract1ve,
with glycosuria as a result. Control of this cmllcl.usion is 'afforded
by the fact that, as in all exacerbations of activity thus induced,
the symptom was fleeting, as shown by Pavy’s statement that
the glycosuria was “only of a temporary nature.”

Having now ascertained 1, that the pituitary could alone
be the source of impulses to the adrenals; 2, that t}.liS organ
projected fibers toward the bulb, and, 3, that the Pltllltal‘:).’ si\nd
the adrenals gave rvise to similar experimental and clinical
phenomena, it became a question whether a nerve-path actually
united these organs. Study of this question showed that

The phenomena provoked by both the pituitary an.d the
adrenals can be traced by irritation or sections along @ continuous
path leading from the pituitary to the adrenals. :

The tuber cinereum, which, we have seen, Treceives fibers
from the pituitary, extends backward toward the bulb. Pune-
tures along the upper part of this path-by Ott, Tangl, andl Ot‘illeI'S
not only raised the temperature and quickened the respiration,
but a section below the same region by Sawadowsky™®® and Ott
and Scott™™ rendered impossible the. production of fever by
agents known to produce: it. (Caselli,*? moreover, found that
irritation of the same tissues produced glyeosuria.

The nerve-path continuing downward, we meet in t.he
pontobulbar region the thermogenic center of Tscheschichin,
Sehreiber, and Reichert. Suggestive in this connection is the
tact that Bruck and Giinther'® found that simple puncture with
a probe between the pons and medulla not only caused a marl_{ed
rise of temperature, but that this rise was general. The respira-
fory center is a familiar classic feature of the medulla; we have

i 1888
19 Sawadowski: Centralbl. f. d. med. Wissen., xxvi, pp. 145, 161, i
1 Ott and Scott: Jour. of Exper. Med., November, 1807.
132 Oaselll: Loe. Cil. .
1 Bruck and Giinther: Arch. f. d. ges. Physiol., iii, p. 578, 1870.
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seen how all the phenomena evoked by the adrenals are linked
with the respiratory process. All this applies as well to Claude
Bernard’s puncture in the same region as a cause of glycosuria,
and due in the light of all this evidence to irritation of the path
from the pituitary to the adrenals,

In the upper portion of the spinal cord, division by
Tscheschichin,s4 Bernard,’® ang Pochoy,s¢ respectively, in
various animals sent the temperature down 7° to 16° C. in from
four to twenty-four hours, death following in Pochoy’s animals.
Riegel' found that production of heat was diminished. That
glycosuria is produced through efferent fibers passing downward
in the upper cord is shown by the well-known fact, mentioned
by Stewart,'® that puncture of the bulb does not cause glycosuria
if “the spinal cord above the third or fourth dorsal vertebra be
cut before the puncture is made.”

This level of the cord is of special interest, since it is here
that the nerve-path to the adrenals leaves the spinal cord. Here
can be evoked a rise of blood-pressure Oceurring in excess of that
due to vasomotor nerves. Thus, Francois-Franck and Hallionso
obtained a rise of pressure by exciting the five upper dorsal rami,
and also by stimulating the corresponding segment of the sympa-
thetic chain, although the vasoconstrictor nerves to the organ
studied,, the liver, was known to reach this organ through a
lower ramus, the sixth—a limit confirmed by Langley.* Byt
they could not account for this phenomenon. Bulgak, Bunch,!
Jacobi,*** and others also obtained marked vasoconstrictor effects

" by exciting these upper rami, although the vasomotor nerves to

the organs influenced were known to leave the cord lower down,
In other words, a duplicate source of vasoconstriction, as it were,
Was present whose nature remained obscure, It was brought to
light, however, by the fact that Jacobi'® found that excessive
inhibitory constriction of the intestinal vessels ceased, and was
replaced by normal vasoconstriction when he severed the nerves

1% Tscheschichin: Arch. f. Anat., Physiol., u. wissensch, Me
!9 Bernard: Lecons sur la chaleur animale, p, 161, 1876,

18 Pochoy: Thése de Paris, 1870.

%7 Riegel: Archiv f. d. ges. Physiol., v, p. 629, 1872,

128 Stewart: Manual of Physiology, p. 452, 1900.

1% Francois-Franck and Hallion: "Arch. de physiol., viii, N
M0 Langley: Schifer's Textbook of Physiology, ii, p. 644,
M1 Bunch: Jour. of Physiol., xxiv, p. 72, 1899,

142 Jacobi: Arch. f. exper. Path, u, Pharmakol., xxix, p. 171, 1892
14 Jacobi: Ibid,

d., p. 151, 1866.

0. 5, p. 936, 1896,
1900,
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the adrenals. The intense action of theit: secr{l;'tion f()l."l :iii
:;ood-pressure clearly accounts, from my viewpoint, for
i striction observed.
excessive constriction o Serv SR
iefly, these facts indicate jointly that ‘
? }l;e p%t,ui!aro-adrenal path leaves the spmal]co;'.d thjm![fh ;:: ;
) nter the sympathetic chain,
or five rami, to enter i ‘ .
:}Pg ;hl;o;f:eat s;)jlan.chm'c, which, through the intermediary of the
:milunar ganglia, supplies nerves to the adrenais.l.t‘ s
s That this path is the true one is shown by adt|1 10naf 5 w
Thus, Goltz and Ewald'** found that animals deprm_ad 0 1:13
% ive a long time—jyears
i the bulb down could live a g
B iki liarity, even after
ey ved a striking peculiarity, :
even—but that they showe - ey T
i ssumed their normal caliber, tha ying
their vessels had resume PR el
> ey hat the animals wer
. Ott*** found, however, t . o
;il'ate their usua],heat when the section was mstilde bciioti:,tatr;e
ig is evidently because the pituitaro-
dorsal vertebra. This is evi Gk :
ﬁ{fltr};nal nerve-paths had left the cord above ﬂ}la level ;:(;1 ])ﬁ'?}SI
iver to the sympathetic chain and the splanchnic, i’j()-]:,_ a tfmji?
Bied]'*® had failed to increase the secretory a?;lt} odmnﬂi
iti ically he median and lower dors
by exeiting electrically all t lian @ iy
adreinab}zth}he and Brever“" had succeeded in doing so by étlr&ml
e i 3 18 18 o]
laﬁn,g the great splanchnic nerve. _Proot of tlilbllb -an ())lll’l ::\
by the fact that the greater splanchnic also triu:&mt:mf Clau:e‘.l
vhi rovoke glycosuria, for Laffont §
he adrenals which provoke gly e Bl g e
f:l: E"g;i;in'ulla.t‘,ing this nerve. Moreover, it is evidently thlfm,_;l:
a ne{'ve-path starting at least in the medulla th:.t gg'i(])s;rim;
- 149 and others found th
d: for Eckhard, Kauffmann,"** a L
:Itsel\icosuria cause,él by Bernard’s puncture ceased “:'IE::I.:hiE‘!
eatge; splanchnic was severed. There can be no doub!t t]}‘; Slj de;
frhrough the adrenals that the glycosuria is C&;SES, iOl:‘Iai-ermo
i re dduced to this effect, A. May
the evidence I have already a : i
found that Bernard’s puncture failed to produce this symptom

ter removal of the adrenals. : i
3 erOn the whole, all the evidence, of which the foregoing 1s a

part, seems to me to have shown:—

i 362, 400, 1896.

. v 1. d. ges. Physiol., Ixiii, pp. 8
4 Gol nd Ewald: Archiv I. ;
U6 g?t?z %‘extbnok of Physiology, D. 348.“190130 0.10, p. 448, 1897,
1 Biedl: Arch. f. d. ges. Physiol., lxvii, e ]
= e Ames Jour, of PRl 1 G hysiologie, 2d ed., p. 943, 1905,
e Lr:l.";;rt' cited by Laulanie: Eléments de %S{ T
s Kauffmann: O, r. de la Soc. de blol., p. 364, 1
1% Mayer: Arch. gén. de méd., July 17, i




