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of tbe 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 

view fails to explain. 
Increased oxidation clearly accounts, f or instan ce, :f or the 

observations o:f Reichert, Uorel, Lépine and others, re:ferred to 
above, that even non-toxic doses of adrenal extractives produce 
a rise of temperature, or those o:f Israel7° which showed the great 
:frequency o:f fever in tumors of the adrenals, or those o:f Cour
mon t80 in which adrenal gra:fts produced without the least 
evideuce o:f infection what he characterizecl as a "formidable 
hyperthermia." In the latter cases it persisted until death oc
curred. N or is it an ephemeral phenomenon, as is tbe case 
with the rise of blood-pressure, in the experimental use of 
adrenal preparations, for, as Reichert observed in bis experi
ments, the high temperature persisted as much as two hours in 

sorne of the animals. 
Again, adrena1 preparations are familiarly known to raise 

the blood-pressure; but, obviously this tells us only what tbey do, 
b"dt not h<>w they do it. This becomes clear, however, when the 
adrenal secretion as the active constituent of hremoglobin is 
regarded as the óxidizing 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 Scbafer, however, there is also a direct 
action on the arterioles, and by Meltzer81 a similar action on the 
endothelium of the capillaries. This local effect is due also to 
the en.hanced metabolic activity of the adrenal product, its 
identity as catalyzer enabling it to actívate oxidation in any 

tissue with which it comes into contad. 
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

81
ª found 

experimentally that the adrenals stimulated growth in general. 
Tbe surplus o:f metabolíc activity clearly accounts for the en-

hanced nutrition. 
11> Jsrael cited by Moffitt: Boston Med. and Surg., Jour., Oct. 8, 1908. 
so Courdiont: Congr~s de Médecine Interne. Montpeliier, 1898. 
s1 Meltzer: Amer. Jour. Med. Sci., Jan., 1905. 
au F. de Mira: c.-r. de la Société de Blologie, Oct. 25, 1912. 
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In its relations to general diseases, the identity of tbe 
adrenals as the controlling agents of oxidation accounts for 
tbat ubiquitous symptom, fevrm, the mechanism of which has also 
remained obscure. Tbis gives these organs a prominent place in 
patbology. Indeed, if tbe modern doctrine that fever up tó a 
certain limit is the outward expression of an auto-protective or 
immunizing process is sound-and tbe 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 
role in the economy thus assumes noble proportions in the ex
treme, since by their inftuence on tissue oxidation the adrenals 
sustain life, while through their participation in immunity they 

defend li:fe. 
Addison's disease may be due, as is well known, to tuber

culosis, cancer, cirrhosis, and otber organic disorders o:f thc 
adrenals, or to pathologic changes in the solar plexus and semi
lunar ganglia. But how do these lesions cause the Addisonian 
syndrome in all its complexity? Man y theories have been 
vouchsa:fed, but, in trutb, as Anders82 puts it, "the pathologic 
connection between the symptomatic phenomena of Addison's 
disease and the anatomic lesions has not been made out." Now, 
consider the disease with the adrenals as governing oxic1ation 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 l!owering 
of the blood-pressure due also to inadequate metabolism in the 
cardiac and vascular muscles; the tendency to vertigo and the 
mental torpor due to ischremia oi the cerebrum the result in ' ' 
turn, o:f the general vasodilation and of the resulting withdrawal 
of blood into the deep vessels, and, finally, the bronzing, due like
wise to 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.e., melanin. 

The experimental production of glycosuria by injections of 
adrenalin reported by Blum, Cro:ftan, Herter, and others is now 

12 Andera: "Pracllce ot Medicine," p. 489, 9th ed., 1909. 
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familiar to every one. 1'he labors oÍ Pollak83 have shown that, 
as I had previously suggested, this Íorm of glycosuria was due to 
sorne relationship between the adrenal product and the hepatic 
glycogen. But what is this relationship? Here, again, the role 
oÍ the adrenals in oxidation and metabolism supplies the explana
tion: By raising the blood's asset in oxygen, the adrenal active 
principle 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 oÍ glycogen into sugar, the proportion of 
the latter in the blood soon exceeds the needs of the body, and the 
surplus is eliminated in the urine. The participation of the. 
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 to increase the outflow 
of secretion, while, conversely, ligation oÍ 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

0

is soon shown by therapeutic results obtained. 
Many other disorders the patbogenesis oÍ which is obscured 

and the treatment of wbich 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 suggest 
that the function now attributed to the adrenals, i.e., that of 
sustaining the tone of the vascular system, is but an epiphe
nomenon of its true function: that of sustaining pulmonary and 
tissue respfration. 

THE GOVERNING CENTER OF THE ADRENALS. 

THE PITUITARO-ADRENAL NERVE. 

That organs fulfilling such important duties in the organism 
as the above should be governed by sorne 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. Ixi, S. 149. 
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movements, etc.-are supplied with one. My researches in this 
connection first showed that :

The governing center of the adrenals is neither located in 
the cerebrurn 1u»· in the medulla oblongata, but in sorne organ 
at the base of the brain. 

Removal of both hemispheres does not influence tempera
tute, as shown by Frédéricq,84 Goltz, and others. Corin and 
van Beneden85 found in fact that, in decerebrated pigeons, the 
oxygen intake and the carbonic acid output did not differ from 
that oÍ normal pigeons. Pembrey86 states moreover that "the 
rapid rise in temperature which occurs when a hibernating 
marmot awakens is not prevented by removal oÍ the cerebral 
hemispheres." This applies as well to so high a mammal as the 
dog, in which, as shown by Goltz,87 removal of the hemispheres, 
including a part oÍ the optic thalami and corpora striata ( whose 
functions are also annulled by removal of the cortex, the 
impulses oÍ which they transform and transmit), did not inter
fere with any purely vegetative Íunction. 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 pathwa.y 
for thermogenic impulses. While Tschetschichin, in 1866, 

Schreiber,88 and Reichert89 located a thermoaugmentor center in 
the pontobulbar region, Ott,00 Tangl,91 and Sakowitsch92 obtained 
a marked rise of temperature by producing lesions higher up, 
i.e., in the floor of the third ventricle and the tuber cinereum. 
But, as Richet has long held, and as Schiifer93 states, examina
tion oÍ 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 tbe path 
taken by motor impulses." On the whole, the thermogenic 
lesions in the basal tissues must have irritated nerve-paths from 
sorne structure beneath the hemispheres. 

: Frédéricq: Arch. de biol., iii, p. 747, 1882. 
80 Cor1n and van Benedm: !bid., vil, p. 265, 1889. 
87 

Pembrey: Scbafer's "Text-book of Pbysiology," 1, p. 864, 1898. 
88 

Goltz =. Arch. f. d. ges. Pbysiol., 11, p. 570, 1892. 
89 

Schretber: !bid., viii, p. 576. 
,. R

O
eichert: Jour. Amer. Med. Assoc., January 18, 1902. 

91 
tt: Tberap. Gaz., June 15, 1903. 

92 
Tangl, cíted by Ott: Jbirl. 

""S
8
ak~witscb: Neurol. Centra lb!., xvi, p. 520, 1897. 
chafer: Loe. cit., 11, p. 717. 



72 I,'UNCTIONS AND DISEASES OF THE ADRENALS. 

Further study of the question then showed tbat :-
. The pituitary body sends ne1·ve-fibers upward to the tuber 

cinereum and the walls of the third ventricle, and thence to the 
pontobucbar region and spinal cord. 

As just show'n, the heat center can only be located beneath 
the brain and ~asal ganglia. Now, anterior to the optic thalami, 
the corpora stnata, and the seat of the thermogenic lesions pro
d~ced by Ot~ and others, there exists no organ capable of gener
atrng nerve impulses by way of the tuber cinereum other than 
the pituitary body. The labors of many investigators in recent 
years have ov~rthro,~n. the view that any part of the pituitary 
b~dy of. man 1s vestig1al. As Herring94 concluded recently on 
h1stolog1cal grounds, "it is an organ of physiological importance." 
The vario~s kinds of nerve-cells, neuroglia-cells, and ependyma
cells . desc~·1be~ by Berkley in the posterior Jobe are of as great 
phys1olog1cal lillportance, from my viewpoint, as any in the body 
at la~ge. Cushing05 recently confirmed by a large number of 
expenments the fact previously emphasized by many investi
gators, tbat complete removal of the pituitary invariably pro
duced death. 

Sappey, Luschka, :Müller, and others of the older anato
mists refer to tbe 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 tbis fact 
could be placed on a solid basis. Ramon y Cajal96 then found 
that th~ fibers_ ~:ssed upward to a large nucleus behind the optic 
thalarrn. J ons a,lso f ound histologicall y that "numerous fibers 
descend in paraliel lines along the pedicle of the pituitary. 
They do not all come from the retro-optic nucleus" he writes · 
" . . ' ' sorne come from reg1ons posterior to the infundibulum". . . 
~earing_ directly upon the production of thermogenic impulses 
is tbe discovery by Gentes08 of fibers which pass from the pitui
tary to the tuber cinereum. Andriezen99 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 

.. Herri_ng: Quarterly Jour. ot Exp. Phys1ol., I, No. 2, 1908. 
: Cushmg: Jour. Amer. Med. Assoc., p. 249, 1909. 

Ramon Y Caja!: Anales de la Soc. española de hlst nat 2a Seria xxii! 
p. 214, 1894. . ., • • 

: Joris: Mém. Couron. de l'Acad. Roy de Belgique, xix, part 10, 1908. 
Gent~s: C. r. de la Soc. de biol., lv, p. 1560, 1903. 

119 Andr1ezen: Britlsh Medica! Journal, January 13, 1894. 
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pontobulbar region-the identical tract along which, _at various 
points, the lesions produced by Ott, Tangl, Sakow1tsch: and 
Reichert provoked a marked rise of temperature. We w1ll s~e 
presently that this path is continued down the cord, and that 1t 

eventually reaches the adrenals .. 
The next feature determined was a striking fnnctional 

correlation between the pituitary and the adrenals. Schafer and 
Herring100 recently emphasized this parallelism not only as to 
their :function, but also as to their development. and structure. 

I ascertained, for example, that 
The pituitary, like the adrenals, infiuenced general oxida-

tion and the temperature, and also general metabolism and 

nutriti-0n. 
Although removal of the hemispheres does not influence the 

temperature, as we have seen, removal of the pituitary deeply 
affects this process. Marinesco1º1 and V assale and Sacchi 

1
º

2 

observed that it was followed by increasing hypothermia. This 
cannot be ascribed to operative shock, for Masay103 first trephined 
the sella turcica to expose the pituitary, and allowed the animal 
to recover a.fter this-the most violent step of the experiment. 

h A a ' 104 
The result of subsequent removal was t e same. n nezen 
and other authors also refer to a steady decline of temperature. 
Paulesco1º5 noted that this decline was progressive until death 
occurred. Pirrone1º6 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 
shown by the marked disturbances of this class, dyspnrea, 
polypnrea, etc., noted by Cyon, Andriezen, Masay, and other 

experimenters. 
The impairment of general metabolism through deficient 

oxygenation must necessarily inhibit nutrition. Practically all 
investigators refer to rapid emaciation and cachexia as prominent 
symptoms. In a dog which survived sixteen qays' re.moval of 
the organ, Thaon1º1 observed "a progressive emaciation, followed 

100 Schafer and Herrlng: Philos. Transactlons, cxclx, p. 29, 1906. 
10 1 Marinesco: Bull de la Soc. de hiol., p. 509, June 4, 1892 . 
102 Vassale and Sacchi: Arch. ita!. de biol., xxil, p. 123, 1895. . 
1°" Masay: Arch. de la Soc. roy. de sci. méd. et nat. de Bruxelles, xh, 

part 3, p. 1, 1903. 
1°' Andrlezen: Loo. cit. 
100 Paulesco: Jour. de physlol. et de path. gén., No. 3, p. 441, 1907. 
100 Pirrone: Riforma medica, Fehruary 25, 1903. 
10, Thaon: L'Hypophyse, p. 90, 1907. 
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'ª Masay: Loe. cit. 
"' Fucbs: Wlener med W 
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lyzer; it itl found in all tissues, in the female as well as in the 
male; it gives crystals of hremin with Florence's test, etc., and 
other reactions peculiar to the adrenal and thyroid principles
both of which are also íound in ali tissues. A closc examination 
of )lasay's report, moreover, <loes not sustain his opinion that 
the rise of blood-pressure is to be ascribed to a secretion produced 
by the pituitary. 'l'hc rise oí pressure was instantaneous and 
general-a fact which points either to vasoconstriction through 
nerres or to thc a.ction of sorne intensely active and evanescent 
princ:iple. Both thcse factors are available. X ot only is thc 
pituitary known to be related with the sympathetic system, but 
Langleym has called attention to thc remarkable íact that "the 
effects produced by adrenalin upon any tissue are such as follow 
excitation of the sympathetic nene which supplies the tissue," 
a conclusion confirmed by several obscrvers. This paradoxical 
íact is clearly explained by tbe presence of the adrenal principle 
in the hmmoglobin. When Cyon and Masay excited thc pituitary, 
thereíore, they merely causcd sympathetic constriction of all 
arteriolcs, including their offshoots the vasa vasorum; the walls 
of all vessels receiving an excess of albuminous hremoglobin 
( adrcnoxidase) they contracted, thus causing a rise oí blood
prcssure. 

Again, as is well known, the adrenals are intimately con
nec:ted with the abdominal ganglia and are, embryologically, 
sympathetic structures. Their vessels being likewise influenced, 
a suddcn excess of secretion furnished a second cause for thc 
ephemeral rise of blood-pressure observed by ~Iasay. The power 
oí the adrenal secretion to cause such a rise is generally recog
nized. Schüfer116 characterizes as "astounding" the minuteness 
oí the dose of adrenal extra.et that will excit.e physiological 
effects; 5.'i millionths of a gramme of .Abel's epinepbrin sulphatc 
to eacb kilo of body weight was íound by Reíd IIunt117 to cause 
a rise of blood-pressure of GG .mm. IIg. Ai3 to the action on the 
heart, OliYer and Schiifer118 found, as is well known, that adrenal 
products not only act.ed directly on the muscular walls of blood
vesscls, causing them to contract ( which accounts for the rise of 

,.. Langley: Hlll's Recent Advances In Phys!ology, p. 684, 1906. 
m Scbii!er: Textbook o! Physlology, 1, p. 957, 1898. 
"'Reid Hunt: Amer. Jour. o! Physlol., v, p. 7, 1901. 'ª Oliver and Schiifer: Jour. o! Physlol., xvl, p. 1, 1894; xvll, p. 9, 189~ 
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blood-pressure), but also upon the muscular wall of the heart. 

Finally~ the rise o_f pressure is undou~tedly produced by the 
adrenalm extract 1tself, for Strehl and Weiss119 found that 
clarnping 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, gives rise to 

glycosuria. 
Adrenal extractives, as observed by Blum,12º Croftan 121 

Metzger,122 Herter, and others, cause glycosuria. The adre~al 
secretion evidently provokes the phenomenon also, for Herter 
~nd W_akeman128 found that compression of the adrenals, by 
mcreasmg the outflow of secretion into the adrenal veins caused 
glycosuria~ ,~hil~, conversely, adrenalectomy was follow~d by a 
marked dmnnuhon of the sugar in the blood. Again, we have 
seen that the adrenal secretion passes from the adrenal veins into 
the inferior_ vena cava; Kauffmann124 found that when this great 
vessel was hgated the sugar diminished rapidly, both in the blood 

and in the urine. 
N ow, the influence of the pituitary over glycosuria is quite 

as mark~d, ~f. Loeb125 urged, over twenty years ago, that the 
glycosuna wh1ch ~ccompanies so often tumors of the pituitary 
should not be ascnbed to mere coincidence. Marie observed it in 
over one-half of his cases of acromegaly. Borchardt126 tabulated 
176 patients with this disease, 71 of whom had glycosuria • as I 
had five ~e~rs earlier, 1~

7 he ascribes this symptom to overa;tivity 
of the p1tmtary, and 1ts cessation to final degeneration of this 
organ. In 16 reported cases studied by Launois and Roy12s 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. Pavy129 found that, 

!: Streh( and Weiss: Pflüger's Archlv, Jx.xxvi, p. 107, ]901: 
m Blum. Deut. Archlv f. Med., Jxxi, Nos 2 u 3 p 146 1901 

Croftan: American Medicine January 
0

18 i902 · ' ' 
: Metzger : Münch. roed. Wocb'., xlix, p. 478, 1902: 
, •• Herter and Wak'eman: Amer. Jour. :Med. Sci., January 1903 
,.;. Kaulfmann: Arch. de physiol., viii, p. 150, 1896. ' · 

Loeb: Centralbl. t. lnn. Med. September 3 1898 
~~ Borchardt: Zeit. f. klln. Med'., Jxvl, No. 4,' 1908.' 
,.;. Sajous,: Loe. r,t., !, p. 366, lst editlon, 1903. 

Launo1s and Roy: C. r. de la Soc. de biol lv p 382 1903 
129 Pavy: Proc. Royal Soc, ot London, x, p. 27, 1859.' ' · 
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"of all the operations on the sympathetic of the dog that have 
yct been performed, removal of the superior cervical ganglion 
the most rapidly and strongly produces diabetes." This enig
matic result finds its explanation in the light of the conclusions I 
have submitted: The superior cervical ganglion, as is well 
known, supplies vasoconstrictor filaments to the pituitary; 
removal of this ganglion by causing relaxation of its arteries 
causes the organ to become hyperremic and therefore overactive, 
with glycosuria as a result. Control of this conclusion 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 this organ 
projected fibers toward the bulb, and, 3, that the pituitary and 
the adrenals gaye rise to similar experimental and clinical 
phenomena, it became a question wbether a nerve-patb actually 

11nited tbese organs. Study of tbis question showed that 
The phenomena provolced by both the pituitary and the 

adrenals can be traced by irritation or sections along a continuous 
path leading from the pituitary to the adrenals. 

The tuber cinereum, which, we have seen, receives fibers 

from' the pituitary, extends backward toward the bulb. Punc
tures a1ong the upper part of this path ·by Ott, Tangl, and others 
not only raised the temperature and quickened the respiration, 
bd a section below the same region by Sawadowsky

13º and Ott 
and Scott131 rendered impossible the production of fe ver by 
agents known to produce, it. Caselli,132 moreover, found that 

irritation of the same tissues produced glycosuria. 
The nerve-path continuing downward, we mcet in the 

pontobulbar region the thermogenic center of Tscheschichin, 
Schreiber, and Reicbert. Suggestive in this connection is the 
fact that Bruck and Günther133 found that simple puncture with 
a probe between tbe pons and medulla not only caused a marked 
rise of temperature, but that this rise was general. The respira
tory center is a familiar classic feature of the _medulla; we have 

1"' Sawadowskl: Centralbl. f. d. med. Wlssen., xxvl, pp. 145, 161, 1888. 
131 Ott and Scott: Jour. ot Exper. Med., November, 1907. 
13'? Caselll: Lor. cit. 
133 Bruck and Günther: Arch. f. d. ges. Physiol., iii, p. 678, 1870, 
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seen how all the phenom k d 
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that the nen·e-path to the a1ds o slpelcial mtherest, since it is bere 
rena s eaves t e spinal d II 

can be evoked a rise of blood . cor . ere 
d 

-pressure occurrmg · f 
ue to vaEOmotor nerves Th F . m excess o tbat 
bt . d . . us, rango1s-Franck and Ilall. 139 

o ame a rne of pressure b . t. h ion 
and also by stimulating th y exc1 mg ~ e five upper dorsal rami, 

e correspondmg semne t f th 
thetic chain although th . o-- n o e sympa-
studied • thc' liver was kne vasoctonstnctor nerves to the organ 

' ' own o reach this tl lower ramus the sixth- r ·t organ 1rough a 
th ' · a 1m1 confirmed by Langl . uo B 

ey could not account for this ben e3. ut 
J acobi 142 and ti ¡ P omenon. Bulgak, Bunch m 

, o rnrs a so obtained m k d ' by exciting th ar e vasoconstrictor effccts 
the ~rgans infl~:n~~J~:c::~ alth~u1h the vasomotor nerves to 
In other words a duplicat own fo eavc the cord lower down. 

' e source o vasoconstrict' ·t 
was present who~e nature re . ed b wn, as I wcre, r mam o scure It b 
1ght, however, by the fact that J b.143 • was rought to 

inlzibitory constriction of t 1 • t ªt~o 
1 

found that excessive 
,ie tn es rnal vessels e d 

replaced by normal vasocon!;t . t. h e ase , and was 
• ne IOn w en he severed the nerves 
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to the adrenals. The intense action of their secretion on the 
blood-pressure clearly accounts, from my viewpoint, for the 
excessive constriction obseTTed. 

Briefiy, these facts indicate jointly that 
The pituitaro-adrenal path leaves the spinal cord through the 

upper fcmr or five rami, to enter the sympathetic chain, and 
tlien the great splanchnic, which, through the intermediary of the 
semilunar ganglia, supplies nerves to the adrenals. 

That this path is the true one is shown by additional data. 
Thus, Goltz and Ewald144 found that animals deprived of tbeir 
spinal cord írom the bulb down could füe a long time-years 
eren-but that they showed a striking peculiarity, even after 
their vessels had resumed their normal caliber, that of dying of 
cold. Ottu5 found, however, that the animals were able to 
generate tbeir usual heat when tbe section was made below the 
fiíth dorsal vertebra. This is evidently because the pituitaro
adrenal nerve-paths had left the cord above this lerel to pass 
over to the sympathetic chain and the splanchnic, for, although 
Biedl146 bad failed to increase the secretory activity oí the 
adrenals by exciting electrically all the median and lower dorsal 
rami, both he and Dreyeru7 had succeeded in doing so by stimu
lating the great splanchnic nerve. Prooí of this is afforded 
by the fact that the greater splanchnic also transmits impulses 
to the adrenals which provoke glycosuria, for Laffontus cauEed 
it by stimulating this nerve. Moreover, it is evidently through 
a nerve-path starting at least in the medulla that gl);cosuria is 
caused; for Eckbard, Kauffmann,149 and others found that evcn 
the glycosuria caused by Bernard's puncture ceased when the 
greatcr splanchnic was severed. There can be no doubt that it is 
through the adrenals that the glycosuria is caused, for, besides 
the evidence I have already adduced to this efl'ect, A. }fayer15

º 
found that Bemard's puncture failed to produce this symptom 
after removal of the adrenals. 

On the whole, all tbe evidence, of which the foregoing is a 
part, seems to me to bave sbown :-

, .. Goltz and Ewald: Archlv t. d. ges. Physlol., lxill, pp. 362, 400, 1896. 
,.. Ott: Textbook ot Physlology, p. 348, 1904. 
114 Bledl: Arch. t. d. ges. Physlol., lxvll, No. 9-10, p. 443, 1897. 
"'Dreyer: Amer. Jour. ot Physlol., 11, p. 203, 1899. 
' 14 Lalfont, clted by Laulanl!l: Eléments de physlologle, 2d ed., p. 943, 1905. 
, .. Kaulfmann: C. r. de la Soc. de blol., p. 284, 1894. 
uo Mayer: Arch. gén. de méd., July 17, 1906. 


