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Nor have the sources of the various substances which take
part in the immunizing process so far been identified. Ehr-
lich hypothetically attributes this réle to the tissue-cell, but,
even granting that this be so, we are only driven back—unless
we remain with him within the field of conjecture—to the
necessity of showing whence these cells obtain their immu-
nizing bodies, his so-called receptors. This he has failed to
do, along with all other investigators in the same direction,
because, in my opinion, he and they have overlooked the one
field which, experimentally and clinically, offers the only solid
foundation for a profitable analysis of the question, that of
the ductless glands. Brown-Séquard, Langlois, Abelous, Char-
rin, Albanese, Zucco, and many others, we have seen, have laid
stress on the antitoxic functions of the adrenals, while Vassale,
Gley, Fano, and Zanda, and many other investigators and
clinicians have urged a similar réle in respect to the thyroid
and parathyroids. This applies equally well to the pituitary
body, according to Marie, Guerrini, Gemelli, and others, We
thus have a series of organs found experimentally and clinically
to protect in some way the body against intoxication. Is it
not logical to conclude that they claim attention as the more
likely to furnish the factors for a solution of this all-important
problem ?

Prompted by these indications, T advanced the view in
the first edition of the present work (1903) that the body was
supplied with an immunizing mechanism. - 1 showed that the
adrenals and the thyroid were the sources of two substances
regarded by, pathologists as prominent agents in the immu-
nizing process, but the souree of which they had not identified,
and that the secretory functions of these organs were governed
by a center located in the pituitary body. I suggested, more-
over, that it was probably by exciting this center that various
familiar drugs, mercury, for instance, and certain toxins, tuber-
culin, Coley’s toxins, and the like, produced their beneficial
effects. The eight years that have elapsed since these views
were advanced have served only to strengthen them.

The identity of this mechanism suggests itself in viéw of
the details already submitted in the chapters upon the ad-
renals, the parathyroid apparatus, the pituitary body, and the
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kidneys. But to facilitate the discussion of the subject, T will
erpreted from my viewpoint, the func-

merely recall that, int
both physiological and defensive, are as

tions of these organs,
follows:—
Adrenals—These organs supply a secretion which,
reaching the lungs, absorbs the oxygen of the air and becomes
stituent of hemoglobin—its albuminous constituent. 1t
i, as such, taken up by the red corpuscles and secreted by
these cells as droplets (the so-called “bload-platelets") in all

of the body, including the blood-plasma itself. The pur-
hemoglobin, which I have termed

gen to the tissues and to the
tion, however, is that this
and presents other charac-
process,

on

+a ‘con

parts’
pose of this albuminous
“gdrenoxidase,” is to supply oxy
blood. Important in this connec
adrenoxidase gives ‘the reactions
teristics of a familiar agent in the classic immunizing
the immaune body or amboceptor.
The active participation of 1
defensive function suggests itself w
oxidation and fever is recalled. Adrenoxidase bein
tion processes, and being capable of raising
have a clue to the identity of one of the

most important of the symptoms we meet on all sides, and
the actual nature of which has mot, so far, been explained,
Indeed, as stated by Lazarus Barlow®: “Even
e completely ignorant

he adrenal secretion in the

hen the connection between
g the active

agent in all oxida
the temperature, we

namely, fever.
if we grant that fever is beneficial, we ar

of the manner in which it acts.”
We may speak of neurogenic fever caused by injury to

the: corpora striata; of aseptic fever due to crushed tissue; of
infective fever caused by certain pathogenic organisms or their
toxins, or of hyperthermia, and of the nature of the substances
that are oxidized, but the identity of the oxidizing agent, the
deus ex machina in all these types, has remained obscure. This
i« the feature ofthe problem- which, from my viewpoint, the
adrenal secretion, converted in the lungs into- adrenoxidase,
supplies. DO e

Barlow .writes,

support the view that hype
{hence it is but a short step to considering fever as

moreover:* “Experiment seems strongly to
rthermia has a curative action, and
beneficial,

3 Barlow; ‘‘General Pathology,” 2d ed, p. 435, 1904,
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“Lorand: Lancet, Nov. 9, 1907,
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of oxidation.” Again, as previously shown, thyroid feeding causes
febrile phenomena, i.e., a rise of temperature of several de-
grees, both in man and animals, as shown by the researches
of Chantemesse and Marie, Ballet and Enriques, Bourneville,
and others; it increases the intake of oxygen and the output
of carbonic acid, .the output of sodium chloride, phosphoric acid,
ete. Finally, operative or morbid arrest of thyroid functions

causes hypothermia.
Once more, and in keeping with Barlow’s remarks con-

cerning the beneficial influence of fever, do we find the thermo-
thyroid associated with marked de-

genic properties of the
Besides the evidence to this

fensive or immunizing activity.
effect T have already offered (see page 163) may be mentioned
the protection it affords against foxic products of protein de-
Breisacher’—as far back as 1889, and

composition noted by
The in-

by Blum,’ Galeotti, and Lindemann™—and others.
creased vulnerability of myxcedematous subjects to infection,
the rapidity with which thyroidectomized animals succumb to
practically any infection that happens around are oW familiar
clinical facts. In his recent work, Swale Vincent™ states
that “it may be supposed that the function of the internal secre-
tion is to prevent poisoning by the products of body metabolism
or by infections from without.” My opinion that the thyropara-
thyroid product is what Wright has termed “opsonin” has been
custained, we have seen, by the investigations of Marbé, Malvoz,

Stepanoff, and others.
Tag PrruiTARY BODY AS THE

CpNrER—Considered in connection with
pituitary body containg, from my viewpoint, a center—the im-
munizing center—located in the pars intermedia (between the
two lobes) and connected with the adrenals and the thyropara-
thyroid apparatus by nerves. Through these nerves the immuniz-
ing center’ governs the functional activity of these two sets of

organs, and, therefore, the production of adrenoxidase (ambo-
ceptor) and of thyroiodase (opsonin and agglutinin), besides
general oxidation. As such, the immunizing center is also the
heat of fever center, the febrile state indicating that one or

8 e
& Breisacher: Arch. fir Anat. u. Physiol. Supp..
¢ Blum: Archiv f. d. Ges. Physiol,, p. 617, 190
7 Lindemann: Virchow's Archiv, p. 202, 1897.
™ Swale Vincent: “Internal Secretions and the Ductless Glands,”” p. 352.

London, 1913.
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that follow removal of the
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as Schiifer* expresses it, ‘
developing later into

convulsions caused in children by autointoxication ; those ascribed
LTI,
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Matthews, Fisher, Overton,*® and .others have all contributed
testimony to the solidity of this view,

' ‘Considered in the light of the anatomical connections of the
p1tu-1tary with the thyroid and adrenals, and the functions I have
ascribed to these organs, the conclusion seems warranted that
In .f.he. higher animals, including man, the “test organ” tests
the purity of the qualitative homologue of sea water, the bi’ot'nd

for tozic substances and, where possible, causes destruction of
these substances.

Fig.

1L—PITUITARY Bopy, C
ONTA
schematic), ' kg o

] - UNIZING CENTER (semi-
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colloid when the blood (and therefore the colloid) contains certain polsons; g,

ing origin of paths to adrenals and thyroid; h, tuber
ry path to adrenals and thyroid; i, retro-optic nucleus

We have only to analyze the pathogenesis of the convulsions

pituitary to realize that the réle of its
general intoxication in the higher
This procedure, as ohserved by

and others, produces,
(1% .- -t
muscular twitchings and tremors
@ » 3 3.
spasms.” This exemplifies the familiar

= Overton: [Ibid., cv 176, 190
% Marinesco: C, r ciepia S0 ”
AR . de biol. 500,
* Vassale and Sacchi: 4 oo s
:Mas‘:_ay: o) ‘fil:;e 11 Arch. ital. di biol., xxii, p. 133, 1895,
Schifer; “‘Textbook cf Physiology," i, p. 946, 1898.
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= Williamson: Obstetrics, D. 703, 1903 ' p. 94, 3d ed., 1900.

(] e o 1, le.'
= Grandin: Grandin end Jarl:élar?!:m P{\al:uc%‘tel?rl::::;trf o
% Nerv. an i 5 :
:E:;tl.;;i(y:mu‘:;iger kiin. Woch., F;(l;.lrutalirylggg: 1898
. Riv. gper. di Fren., Xxxi, Wl 2
:ig‘f::ﬁ: Medical News, Julyﬂlsﬁ‘égo.
# Sawadowski: Centralbl. f. d. .

3Wlssen.. 26th year, No. 9, D. 161, 1888, !
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I have urged that the pituitary contained the heat center,
and that it produced a rise of temperature through the inter-
mediary of the adrenals and thyroid. The test organ is evidently
closely connected with the heat center, for the protective process
it awakens when certain poicons occur in the body is a rise of
temperature. Now, Sawadowski noted, after injecting putrid
substances into the blood, and in accordance with familiar experi-
ence, that it caused fever, even after the cerebrum had been
removed from the midbrain. He found, moreover, that anti-
pyrin controlled this fever. But his experiments revealed an
important fact, viz., that section through the optic thalami or the
posterior edges of the corpora striata (which, from my view-
point, also severed the nerve paths from the test organ or heat

center to the adrenals and thyroid) prevented these effects,
“After these sections,” he writes, “ne

ither the putrid materials
nor the antipyrin e

xerted any influence upon the temperature.
The sinking of the temperature was not arrested by the putrid
substances.” The last statement refers to the fact that, notwith-
standing the presence of putrid substances which had caused
fever, the temperature steadily went down—after the operation
—ifrom 38.1° (. in the colon to 31.4° (. This recalls the steady
decline that occurs after removal of the pituitary. Ott and
Scott** also found that the marked rise of temperature that fol-
lows the intravenous injection of I)etatetrallj,'(lronaphthylamin in
normal rabbits did not occur after they had transected the hase
of the brain behind the tuber cinereum.

The heat, or thermogenic, center thus influenced cannot be
located in the cerebrum, for we have seen that removal of this
organ does not affect the temperature. Nor can it be located in
the optic thalamus or the corpus striatum, for Ott and Harris*
provoked the typical rise of temperature by puncturing with a
needle, throngh the mouth, “only the lower surface of the tuber.”
Its true location is shown by the fact that Ott found a thermo-
genic center in the anterior portion of the floor of the third
ventricle, 1.e., immediately above the pituitary. Moreover, it is
Precisely traversed by the nerves which Andriezen, Gentes,

—

% Ott and Scott: Jour. of Ex;

per. Med., November, 1907,
% Ott and Harris: Therap. G e

az., June 15, 1903,
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Joris, and others traced from this organ, and which Andriezen
followed to the region of the pons.

Under these conditions, however, transection of the pons
should also have prevented the thermogenie action of putrid
materials in Sawadowski’s experiments. Such proved to be the
case. Of this experiment, carried out with the aid of Pawlow,
Sawadowski writes: “Following out Ischetschichin’s method, 2
diagonal section was made through the pons Varolil. When the
section was complete, free from hemorrhage or of any condition
which might excite the surface of the cut tissues, a gradual
diminution of the temperature occurred in the rectum and be-
tween the toes. In one experiment, for example, in which the
preoperative temperature was 38° (. in the rectum, and 34.5° C.
on the skin, nine hours after the operation the first had fallen
to 27° and the second to 25° C.” This applies as well to the
spinal cord; “when the section was made quite high up,” he
says, “no rise’ of temperature could be obtained with putrid
materials, nor did the antipyrin lower it.”

In the portion of the cervical region, however, he found that
transection of the spinal cord did not completely prevent the
influence of either the putrid materials or the antipyrin. But
we have in this paradoxical phenomenon only confirmatory
testimony to the presence of a mervous connection between the
pituitary and the thyroid apparatus, for in these “low sections,”
as he terms them, he severed the cord below the origin of the
nerves to the thyroid, thus leaving untouched the nerves which
connected it with the pituitary and its test organ, though sever-
ing the path to the adrenals. What effects were obtained were due
to the thyroid apparatus, which remained under the influence of
the test organ, and therefore of the thermogenic poison and
antipyretic.

These experiments speak for themselves—especially in view
of the fact that Sawadowski mentions among the concomitant
effects of his sections “disorders of respiration and circulation,”
and also blueness of the blood—obvious evidences of defective
oxygenation. Added to the foregoing evidence, they seem to me
to warrant the following general deductions:—

1. Man, in keeping with many animals lower in the phylo-
genetic scale, is supplied with an autoprotective mechanism.
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