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Perrin93 also found that thyroidectomized rabbits presented ·1ess 
resistance to poisoning by sodium arsenas than normal animals. 
LoranJ observed the same fact in connection with chlorof orm 
narcosis. De Luca and d' Angerio04 and others have found, more
over, that the urine in thyroidectomized animals contains a 
greater percentage of toxic substances than normal, and that the 
therapeutic use of thyroid in these animals counteracted this ' 
toxicity. It is thus apparent that the evidence from every phase 
of the question points to the thyroid secretion as an important 
factor in the immunizing proces:,es of the body. 

The process through which the thyroparathyroid secretion 
carries on this important function differs in no way from that 
which enables it to sustain metabolism and nutrition. As stated 
by J ordan :95 "The bodies of bacteria contain from about 80 to 88 
per cent. of water, the amount showing considerable variation 
and depending partly on the nature of the organism, partly of 
the culture-medium. The ash is largely phosphoric acid, the 
P2O5 often reaching as high as half the total ash weight (tubercle 
bacillus, 55.23 per cent.; de Schweinitz and Dorsett96) ." Bac
teria, therefore, in keeping with many of our tissue-cells, are 
relatively rich in phosphorus and correspondingly vulnerable to 
the action of the thyroiodase. As the latter, in turn, renders the 
phosphorus prone to oxidation by the plasmatic adrenoxidase, the 
,, hole pathogenic micro-organism is rendered unstable cbemic
ally and vulnerable to the digestive influence of the. blood's 
germicida! agents-which in the above sense include both the 
thyroparathyroid and adrenal products acting conjointly. 

On the whole, the evidence and tbe confirmatory testimony 
submitted under the last two headings have shown :-

1. The thyroparathyroid secretion and the thyroid preparar 
tions vsed therapeutically act by increasing the sensitiveness of 
the phosphorus of all cells, particularly their nuclei, to the 
oxidizing action of the adrenoxidase, and thus enhance meta.JJ
olism and nutrition. 

2. They also, in virtue of this action, augment the auto
protective, or immunizing, power of the blood, by increasing the 

•• Jeandelize and Perrin: Réunlon blol. de Nancy; cited by Parhon and 
Golstein, loe. cit., p. 554. 1909. 
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sensitiveness ( as opsonin) of aU bacteria, their- toxins, endo
toxin.~, toxic wastes, etc., that contain phosphorus to oxidation, 
and thereby to the digestive or destructive action of the comple
ment, both in the blood and in its phagocytes. 

As will be shown elsewhere in this work, this represents the 
foundation (with the adrenal and pancreatic secretions as addi
tional factors) of the autoprotective process, including the 
germicida! cytase of phagocytic cells. It traces them to their 
origin and furnishes their identity, features which Ehrlich's 

labors have not, so far, determined. 

THE PITUITARY BODY AS THE SEAT OF 
THYROPARATRYROID CENTER. 

So impartant are the functions of the thyroparathyroid ap
paratus tbat we cannot but surmise that, in keeping with many· 
other and far less prominent functions, they are regulated by a 
center. The evidence available, a parl of which is given below, 
and in the second volume, indicates that such is the case. 

That it should be the same center which we have seen 
governs the functions of the adrenals is not only sustained by 
what evidence there is oil the subject, but also by logical reason
ing, since the tw'o centers which regulate oxygenation, metabo
lism, and nutrition, thus conjoined, are placed in the most ad
vantageous position to co-ordinate these all-important functions. 

The first clue to such a functional relationship was aff orded 

by the fact that 
The active and passive phenomena evoked by the pituitary 

body and the thyroid apparatus show considerable parallelism. 
We bave seen that removal of either the pituitary or the 

thyroid causes a steady decline of the temperature witl~ de
creased oxygen intake and carbon dioxide output, and also 
weakness, tetany, and even epileptic convulsions, while, con
versely, overactivity of either organ provokes excessive metabo
lism with increase of oxygen intake and carbon dioxide output, 
and glycosuria. We arrest nutrition by removing either the 
pituitary or the tbyroid, just as· degenera ti ve changes in either 
organ entails denutrition lapsing into fatal cachexia. The 
sthenic stage of acromegaly and gigantism strikingly illustrates 
the power of the pituitary to incite excessive nutrition and over-
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delicate duct with an organ, the subneural gland, which J ulin, 
as we shall see presently, has identified as the hypophysis, while 
the endostyle, the primitive thyroid, along with all other organs, 
receives nerve-fibers from a nerve-ganglion attached to this 

ancestral pituitary. 
Two important facts impose themselves in this connection: 

The first is that, as stated by J acques Loeb1º7 in reference to a 
group of these invertebrates, "the central nervous system is re
duced to a single ganglion"; the second is that this single 
ganglion corresponds with the neural or posterior lobe of the 
pituitary. Just as the nerve-ganglion governs the functions of 
the primitive thyroid and adrenals, that is to say, the respiratory 
processes in these lowly animals, so can it be shown to do at 
every step of the phylogenetic scale up to man, since it preserves 
its functional importance throughout. The snail, f or example, 
i& supplied with both a cerebral and an resophageal ganglion; 
galvanic excitation of the cerebral ganglion, as· shown by 
Vulpian, produces no appreciable effect; but similar excitation 
of the lower or pharyngeal ganglion, the future neural lobe of 
the pituitary, provokes violent muscular movements. Again, 
removal of the cerebral ganglion will not kill the animal, but 
it will remain mptionless. Extirpation of the resophageal gan
glion, on the other hand, causes its death in less than twenty-four 
hours. All this applies as well to other invertebra.tes. 

W e can assimilate all the vertebrates to these primitivc 
forms by removing the brain. That the respiratory mechanism 
or the processes it influences are not in the least impaired by this 
operation was shown when we traced the governing centers of 
this mechanism-to which the thyroid belongs-to the pituitary. 
The well-known Cornell frog lived several years a.fter its brain 
had been removed. The decerebrated pigeon is a · familiar 
example of this kind. Another is Goltz's dog which lived 
eighteen months after both its bemispheres had been removed. 
Conversely, we have seen how rapidly extirpation of the pituitary 
proves fatal in the higher mammals, just as it does in the low 
invertebrates when the resophageal ganglion is extirpated. We 
found that all the lethal pbenomena are due to arrest of respira
tion and oxidation, both of which processes are carried on 

tbrough the adrenals and the thyroids. Again, 

101 Jacques Locb: "Studies in General Physlology," part i, p. 363, 1905. 
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is, in fact, in relation with t11e sympathetic, the vagus, and the 
depressor nerve." 

Of course, I am familiar with the prevailing view that the 
pituitary is a secreting gland. But the data which tend to sus
tain this opinion are far from convincing, for rea.sons that I 
will submit in the tenth chapter. Suggestive in this connection 
is the fact that its removal for tumors or other lesions which 
destroy its functions does not in the least compromise life, as is 
the case after removal of the adrenals or of the thyroparathyraid, 
which are known to be secreting glands. Were the pituitary 
the source of any such secretion, its extirpation would obviously 
provoke serious disturbances. With this organ interpreted in 
accord with my views, i.e., a.s a co-ordinating center acting 
through subsidiary centers in the bulb capable of assuming its 
functions increasingly as these are being annulled by the pitui
ta.ry lesion, ábsence of postoperative complications is explained. 

Again, the main evidence of those who believe in the exist
ence of an interna! secretion is based on the rise of the blood
pressure observed after injections of pituitary extract. "Accord
ing to Kohn,"

173 
writes Swale Vincent in his recent work,m "there 

is nothing to suggest that the posterior lobe. has an interna! secre
tion, in spite of all the results of experiments involving the injec
tion of extracts." . . . "We have seen that the extracta having 
powerful effect upon the blood-pressure and the flow of urine are 
obtaine<l from the posterior lobe and not from the epithelial !ayer 
which covers it. This view seems to be borne out by the experi
ments of Franchini. N ow, the posterior lobe proper ( excluding 
the epithelial layer) consists of neuroglia, pigment, and occasional 
nerve-cells." Swale Vincent then aptly remarks: "It is ex
tremely difficult to imagine how such a structure can be regarded 
as a secreting gland." 

Pending additional evidence to this effect, and referring the 
reader to preceding chapter for testimony concerning the con
nection between the pituitary and the adrenals, the conclusion is 
submitted that 

The pituita1·y body contai,ns the governing center of the 
parathyroid apparatus and adrenals, and co-ordinates the secre
t<iry activity oi these organs. 

173 
Kohn: Münch. mrd. Wocb., Nu. 28, 1910. 
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