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has been much discussion in physiology as to the nature of the 
action of the dilatar fibers. The muscular coat of the small 
arteries runs transversely to the length of the vessel, and it 
is plain that when stimulated to greater contraction through 
the constrictor fibers it must cause a narrowing of the artery. 
It is not so evident how the nerve impulses carried by the dila­
tar fibers bring about a widening of the artery. At one time 
peripheral sympa thetic ganglia in the neighborhood of the 
arteries were used to aid in the explanation, but, since histo­
logical evidence of the existence of such ganglia is lacking, the 
view that seems to meet with most favor at present is as fol­
lows: the dilatar fibers end presumably in the muscle of the 
walls of the arteries, and when stimulated their impulses inhibil 
the tonic contraction of this mmculat-ure and thus indirectly 
bring about a relaxatio11. Dilatation eaused by a vasodilator 

• nerve fiber always presupposes therefore a previous condition 
of tonie eontraetion in the walls of the artery, this tonic condi­
tion being prodnced either by the action of vasoconstrictor 
fibers, or possibly by the intrinsie properties of the muscle 
itself." 

I conelude, therefore, that (1) vasodilation is due, in the 
case of arteries and veins, to U,e diminution of blood-plasma and, 
therefore, of adrenoxidase, in the mmcular layer of these ves­
sels; (2) the blood-plasma being supplied to the vascular walls 
by the vasa vasorum, it is through confraction of these nutrient 
vessels that dilation of the vessels is caused; (3) /he vasa 
vasorum receiving their blood-plasma from larger arterial ves­
seis supplied with vasoconstrictor nerves, it is through vasocon­
sti-iction of these vessels that the volume of blood circ11lating 
through the vasa vasorum is diminished; ( 4) it is therefore by 
vasoconstrictor action that vasodilation is produced, "vasodilator 
nerves" having no existence in fact; ( 5) vasodilation being 
camed by constriction of tite nutrient arteries of a vessel, the 
vasomotor nerves supplied to thcse nutrient vessels should not 
be termed "vasodilators" but "stricto-dilators." 

As Stewart" states, the fact that "an organ in action in gen­
eral receives more blood than the same organ in repose" is "a 
physiological law of wide application." In the light of the evi• 

n Stewart: "Manual or Physlol.," fourth edltlon, p. 335, 1900. 
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dence adduced, this constitutes the cardinal feature of ali func­
tional processes since it is to the presence of adrenoxidase in 
increased quantities that any exacerbation of activity, whether 
it be contraction or seeretion, is due. It is apparent, therefore, 
tbat this mechanism of vasodilation is that through which all 
exacerbations of activity in any organ, whether belonging to the 
alimentary, circulatory, locomotor, visual, auditory, or any other 
systern, is incited and sustained. 

Tbe influence of this mechanism will become evident under 
the next heading. 

THE POSTERIOR PITUITARY THE SEAT OF A CEJ\"TER (THE 
ADRENO-T!!YROID CENTER) THROUGH WHICH THE 

TEST-ORGAN INFLUENCES THE SECRETORY 
ACT!v!TY OF THE ADRENALS AND 

THYROID APPARATUS . 

Leonard Hill, 28 in a review of our knowledge upon the 
mechanism of the circulation, writes: "In the rabbit, from 
the junction of the vagus and superior Iaryngeal nerves, there 
arises by two roots a fine nerve, wbich courses down the neek. 
On excitation of the central end of this nerve, Ludwig and 
Cyon witnessed a surprising fall of arterial pressure, accom­
panied by a slight decrease in eardiac frequency. The peri­
pheral end failed to give any response to stimulation. Thus 
the purely afferent nature of the nerve was established." 
..... "This nerve was named, by Ludwig and Cyon [in 
1866], the depressor, for it possessed the power of depressing 
the arterial tension by 30 to 50 per cent. Ludwig and Cyon 
observed that, on stimulating the depressor, the kidney flushed 
red with blood, while the fall of arterial tension hecame insig­
nificant after section of the splanchnic nerves." ..... "In 
different mammals, many variations are to be marked in the 
course of this nerve, but fibers with a depressor funetion are 
to be found." ..... ''In man the homologous nerve arises 
from the vagus from the junction of the vagus and superior 
laryngeal nenes, but quickly joins again the main trunk of the 
vagns." ..... "Almost ali parts of the vascular system can 
be thrown into dilatation by the depressor nerve." 

• Leonard Hill: Scbafer's "T, R of Physiol.," vot. U, p. 69, 1900. 
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The rnanncr in which this effect is produced is still 
obscuro: "The question is one not definitely settled," accord­
ing to Hill, "and no conclusion as to the exact rnethod of action 
of this ncrve can be dra,rn." That it is not due to excitation 
of what he terms a "hypothetical vasodilator ccnter" is sug­
gested by the fact (hat vasodilator nerves "are easily exhausted 
by artificial stirnula tion," while the depressor is "inexhaus­
(ible." Cyon hirnsclf denics any rclationsbip with such a cen­
!er. As I have pointed out, moreovcr, tbe !alter is not rcquired 
lo explain vasodilator phenomena. In fact, the spinal system 
cannot !ransmit the vasodilator impulses reflexly, since, as 
stated by Ilill, after "dividing the spinal cord in the dorsal 
region, excitation of the depressor still causes a f~ll of arterial 
pressure." This obviously eliminates the vasomotor ccnter 
also. Indeed, Porter and Beyer, 29 in an experimental study 
of this feature of thc problern, state that they found "no evi­
dence to wanant the opinion that the depressor nerves have 
special connections with the cells in the vasomotor center asso­
ciated with the splanchnic fibers." Now, since as stated by 
Hill, "the splanchnic area is by far the most important seat 
of dilatation provoked by the depressor nerves," it is evident 
that the vasomotor centcr Itas nothing to do with the process. 
'rhis leaves the latter totally unexplaincd. 

This result is not surprising, in view of the fact that the 
functions of the pituitary body and of the thyroid gland, as 
I have interpreted them, alone make it possible to understand 
the process through which the depressor produces vasodilation. 
,\ comprchcnsive study of the question, which can only be 
representcd hcre by a few salient facts, has led me to conclude 
that the depressor nerve produced this phenomenon by inhibiting 
(he fnnctions of the thyroid gland and pituitary body, and 
(hrough the !alter that of the adrenals. 

Laulanié"' states that !he pituitary body "is in relation 
with the sympathetic, the vagus, and the depressor nerve"-a 
fact estab!ished by Cyon's experiments. That fibers of thc 
cervical sympathetic are distributed to the pituitary body 
through the caroticl plexus is well known. We have secn, 
moreover, that disorders of the anterior pituitary accompanied 

211 Porter and Beyer: Amer. Jour. of Physiol., vol. iii, p. 23 1900. 
M Laulanlé: "Eléments de Physiologie," second edition, p. 

1

488, 1905. 
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by local congestion give rise to glycosuria.31 Now Cyon and 
Aladoff" found that lesions or removal of the upper thoracic 
or inferior cervical ganglia, or division of the loop of Vieussens, 
caused diabetes. Ali these contain sympathetic fibers which 
ascencl to the superior cervical ganglion. Pavy" also states 
that "of ali the operations on the sympathetic of the dog that 
bave as yet been performed, removal of the superior cervical 
ganglion the most rapidly and strongly produces diabetes." 
As tbe fibers of the upper portian of the sympathetic otber 
than those distributed to the pituitary supply various struc­
tures of the eye, those to the pituitary can alone explain this 
phenomenon. 'l'he rnanner in which this procedurc causes 
diabetes is plain under these conditions: the sympathetie 
terrninals to the pituitary being, as e!sewhere, vasomotor, 
division of the nerve causes passive dilation of the vessels dis­
tributed to this organ, and the resul ting congestion of the 
anterior lobe (by far the larger of the two, and lhc seat of the 
test-organ) gives rise to glycosuria by stimulating the adrenals. 
As previonsiy stated, B!nm, Croftan, Herter and others fonnd 
that adrenal extract, adrcnalin, etc., caused glycosuria. 

Judging from the fact that vasodilation thus produced 
else\\'here in the body is temporary, however, the glycosuria 
should likewise be ephemcral: Pavy especially mentions the 
"temporary nature" of the marked diabetes following the 
experimental operation. On the otber hana, if division of a 
nerve causes vasodilation, it is obvious that slimulation of the 
upper segment of that nerve should cause vasoconstriction. 
This is the róle played by the depressor: forming part, as it 
does, of the cervical sympathetic, it was the nerve which, wben 
cut by Pavy, caused vasodilation in the anterior pituita1-y and 
glycosuria, and which, conversely, causes vasoconstriction in 
this organ when its central or upper end is stimulated. The 
same effect is produced when the impulses (the nervc being, 
we have secn, entirely afferent) origina te in the heart; tbe 
functional activity of the adrenal center being lowered by the 
contraction of its vessels, that of the adrenals is restrained in 

31 Cf. this vol., p. 1021. 
s2 Cyon and Aladoff: Bull. de l'Acad. des sci. de St. Petersburg, vol. vil, 

1871. 
sa Pavy: Proceedings Royal Soc. of London, vol. x, p. 27, 1859. 
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proportion and, less adrenal secretion being secreted inlo the 
]1lood, the vessels of the body at large dilate. 

Under these conditions, division of the cervical sympa­
thetic, by causing congestion of the anterior pituitary, and, 
therefore, stimulation of the adrenals, should antagonize 
(lhrough the rise of vascular tension and blood-pressure caused . 
by the secrelion of the latter organs) the depressor action: 
Hill" states, referring to the lowered pressure caused by the 
vasodilation of depressor origin: "This fall is abolished 
by section of the cervical sympathetic nerves." Again, as the 
end-result is due to inhibition of the adrenals and diminution 
of their secretory activity, other means capable of interfering 
wilh their functions should also reduce the vascular tension 
nnd the blood-pressure-the results of vasodilation. Oliver 
and Schiifer have shown, as is well known, that adrenal extracls 
cause a marked rise of the blood-pressure. Strehl and Weiss," 
on the othcr hand, found füat clamping of the adrenal veins 
caused it to decline, and moreover, that on releasing the vessels 
the pressure would return to the normal. 

The depressor nerve does not supply vasoconstrictor fibers 
to the piluitary body alone, however. Cyon" has recently 
studied the action of !bis n~rve upan the vessels of the thyroid 
gland and found it very inarked. He noticed, moreover, that 
it influenced correspondingly the abdominal and peripheral 
vessels. 'rhe nerves were found to be distributed to the 
arteries and were of two kinds, vasoconstrictor and vasodilator, 
ail!l to reach thcm either by way of the superior laryngeals or 
through the plexus often formed by the depressor with the 
sympathetic and vaga! nerves. 

What are the functions of these vasoconstrictor and vaso­
dilatar nerves? · 

As to the vasoconstrictor branches, E. Cyon, 37 in a re­
view of bis experimental work upan the innervation of the 
thyroid, states that its "vasoconstrictors are sympathetic fibers." 
He found, moreover, that the depressor sent a brancl1 to this 
organ, and tbat "the heart had a powerful regulator influence" 
on the quantity of blood circulating through it. On the other 

:u Hlll. Loe. cif., p. 162. 
35 Strehl and ~eiss: Pflüger's Archlv, Bd. lxxxvl, S. 107, 1901. 
311 Cyon: Arch1v f. d. gesam. Physiol., Bd. lxx, S. 126, 280, 1898. 
37 E. Cyon: Are h. de Physiol., T. x, p. 618, 1898. 
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band, a clinician, Murray,38 observed that "the effect of _pro­
!onged administration of thyroid upo~ th~ he~lthy gland 1s to 
cause a condition of pallar, sorne dumnuhon m we1ght, shght 
diminution in size of the gland, but without any microscop1c 
evidences of atrophic changes." Here we bave precisely the 
condition produced by a similar process on the pituitary. 
When constricled the arteries allow less blood-and, therefore, 
fewer blood-cells-to enter the organ, and its functional activ­
ity is reducéd. In other words, through tbe constrictor branches 
it sends to the pituitary body and to the thyro1d, Jt reduces 

simultaueously the functions of both organs. 
'l'he fact that the depressor nerve causes vasoconstriction 

accounts far the herelofore paradoxical observation that, as 
staled by Hill, depressor effects cannot be obtained after the 
injection of stryclmine-in toxic doses, I would add. Tbese, by 
cansing general vasoconstriction, affect in a similar way the 
tbvroid and the pituitary body. The depressor producrng 
!ikewise vasoconstriction, its effects are farestalled. Indeed, 
Oliver and Schüfer" found that depressor effects cannot be 
ohlained "wbile the arteries are contracted by intravenous 

injection of suprarenal extract." 
These various facts have served to bring out an importan! 

practica! feature, concerning the avowed purpose of the depres­
sor in tbe orgauism: Can we conclude with Cyon that, as he 
says, this nerve enables the heart "to control the resistance 
which opposes ils evacuation," or, in other word~, to provoke 
vasodilation, wben excessive general vasoconstnchon causes 
tbe blood-column to resist unduly tbe heart's contractions ?_ H 
such were the case, why does not stimulation of the central end 
of this nerve overcome the general vasoconstrictiou produced by 
strycbnine a11d adrenal extract? It is evident that this can­
not be the main fnnction of the depressor, far, as is well known, 
!he vascular pressure is raised nangerously by various poisons, 
especially during spasm, and there is no evidence that the 
depressor fulfills the role ascribed to it by Cyon. Its true 

role is of anothcr kind. 
This introduces the function of the vasodilalor fibers 

which the depressor supp!ies to the thyroid. 

18 Murray: Lancet, Mar. 18, 1899. . 
• Qliver and Scbii.fer: Jour. of Pbys1ol., vol. xviii, p. 230, 1895. 
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In the light of the conclusious submitted under the •ire­
ceding heading, the vasodilation observed by Claude Ber~ard 
in the maxillary gland indicates increased functional activity, 
and that this applies to ali other organs. As I have shown, 
moreover, that leucocytes virtually carry on the functions of 
the thyroid, this vasodilation involvcs the presence of a Jarger 
number of Ieucocytes in this gland, and therefore, hyperac­
tivity of the organ. As this is manifested by increased secre­
tory activity, an exccss of thyroidase should be produced. Now 
various clinicians, Roger and Garnier,40 Odoacre Torri 41 Vin-

º ' cent•· and others, have observed that in various discases, includ-
ing the infections, the thyroid was not only overactive, but that 
it produced an excess of colloid, its secretion. In view of the 
faces (1) that the posterior pituitary incites functional activity 
in organs be!onging to the field of the vagus; (2) that toxic 
wastes, certain toxins and poisons stimulate the test-organ; 
and (3) that the depressor nerve also sends fibers to the 
pituitary bocly, as shown by Cyon, the manner in which this 
is brought about snggests itself, viz.: the pathogenic elements 
of the diseases referred to, which include exanthemata tuber­
culosis, typhoid fever, etc., stimulated the adrenal c:nter as 
usual, and, therefore, the ad:.enals; bnt, in addition to this, 
and fürough the depressor vasodilator fibers to the thyroid, the 
secretory activity of this organ. . 

This affords a complete mechanism for automatic defence: 
'rhe excess of thyroidase to sensitize and soften (as agglutinin) 
the bactena and other pathogenic elements, and thus prepare 
them for destruction; the excess of adrenoxidase to increasc 
the functional activity of the pancreas and Ieucocytogenic 
organs, and to charge the blood with trypsin, nucleoproteirl 
granules, and aggressive phagocytes. All these substances, 
adrenoxidase, trypsin, nncleo-proteid and phagocytes, then unite 
to destroy the pathogenic agent, previously prepared by the 
thyro1dase to insure its dissolution. 

A cardinal feature of the wliole defensive mcchanism 
asserts itself in this connection: The vasodilator fibers of the 

:: Roger and G~rnier;. Pr~sse méd., vol. vi, p. 181, ]899. 
,
2 

O~oacre_ Torr1: Pohclimco, vol. vli, pp. 145, 226, 280, 1900. 

23 
Vmcent. Bull. et mém, de la Soc. méd. de h6pitaux de Pari.i 3e sérits 

annee, p. 598, 1906. ' · ' 
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thyroid (sorne of which also supply the parathyroids) jointly 
constitute the thyro-parathyroid secretory nerve, just as the 
vasodilator nerves supplied to the adrenals constitute the adrenal 
secretory nerve. Inasmuch as both the thyro-parathyroid and 
adrenal secretions form part of the blood's bacteriolytic and 
antitoxic substance, it is evident that both rnust, in order to 
insure the fu]] efliciency of the latter, be secretcd simultane­
ously in appropriate proportions. It follows that this function 
must he govcrned by a single centcr, the adreno-thyroid cenler. 

Again, inasmuch as it is through the test-organ that all 
agents which increase the functional activity of thc adrenals and 
through thcm the defensil'e properties of the blood and its cells, 
enhance oxygenation and function throughout tbe entire organ­
ism, it follows tbat it must also be through this organ that the 
functional activity of !be thyroid and parathyroids is increascd. 
Whereas, howe,er, the test-organ is a sensitive structure, prc­
cisely as the olfaclory area o! the nasal cavities is a sensitiYe 
structure ( of which, in fact, it is, as we have seen, the homo­
logue), its impulses are sensory and afferent, and as such, there­
fore, incapable of inciting or augmenting function directly, it 
is evident that, as is the case throughout the entire nervous sys­
tem, they must first of all be converted into motor stimuli. In 
view of the evidencc, histological, clinical, physiological and ana­
tomical, submitted, the posterior or neural lobe of tbe pituitary 
not only receives fibers from the test-organ, but it also pro­
jects nene-chains to the base of the brain, which 11ltimately 
end in the adrenals and in the thyroid apparatus. It is in the 
posterior lobe of the pituitary, therefore, that the adreno­
thyroid center is located, and when drugs, poisons, catabolic 
wastes, etc., awaken a protective reaction of the test-organ. it is 
through this center that the secretory activity of the adrenals 
and thyroid g'and and glandules is activated. 

On the whole, all tbe evidence submitted in the foregoing 
pages, supplementcd by that embodied in the preceding chap­
ters, tends to show: ( 1) that the test-organ governs the secre­
tory activity of the adrenals and of the thyroid and parathy­
roids through the intermediary of a center located in the pos­
terior pituitary body, the adreno-thyroid center; (2) that when 
d1-ugs, poisons, toxins, waste-products, etc., provoke a defensive 
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reaction of the test-organ, it is by exciting simultaneously tha 
adrenals and the thyroid apparatus, through the adreno-thyroid 
center, that it ( the test-organ) increases the proportion of 
adrenoxidase and thyroidase in the blood; (3) as adrenoxidase, 
by hastening metabolism, provokes leucocytosis ( including an 
increase of phagocytes) and an inc1·ease of nucleo-proteid and 
frypsin, and combines with these bodies to form the bacteriolytic 
and antitoxic constituents of the blood and of its phagocytes, 
while (4) thyroidase sensitizes (as opsonin) the pathogenic 
germs and substances to render them vulnerable to these defen­
sive constitutents, it follows: (5) that the adreno-thyroid cen­
ter, under the dependence of the test-organ, is the center through 
which all the body' s auto-immunizing functions are governed. • 

Hcreafter, to avoid confusion, however, I will refer to this 
center as the "adrenal center" in most instances since the only 
clearly defined phenomena are those directly ascribable to bodies 
íormed through the agency of the adrenals. It wil! be under­
stood, thcreby, that the "adreno-thyroid" center is meant and 
that the thyroid apparatus is always stimulated simultaneously. 

The participation of the depressor nerve in this mecbanism 
is shown conclusiv.ely írom another direction :-Cyon" ob­
scrved another important fact, viz., that when he injected 
iodothyrin-a thyroid extractive-the excitability of the de­
pressor became intense and the vascular pressure declined 
often to two-thirds oí the normal. In one instance, in fact, 
!he animal died suddenly. Cyon ascribes death in such in­
stances to paralysis of the vasoconstrictors. From my view­
point, it is due to quite another and opposite cause-that pre­
viously reíerrcd to as of exceeding practica! importance: ex­
cessive constriction of the vessels of the pituitary and tbyroid_. 
and, as a result, arrest of the vital functions owing to deficicnt 
supply of adrenoxidase and thyroidase. The general vasodila­
tion produced is lrnt a secondary or epiphenomenon under these 
conditions. As to the process through which iodothyrin evokes 
these phenomena, Cyon ascribes it to the fact that it increases 

•Investlgators refer to the tbyroíd gland as an organ capable of "govern­
ing" certaMl functlons or morbid processes. The· above facts show that the 
thyroid governs nothlng; lt Is only a secretlng gland, governed as are all 
other glands, by a nerve-center-tbe adreno-thyrold center, from my vlew­
polnt-to which lts fluctuat!ons of actlvlty and sorne o! lts dlseases-exophtbal­
mlc goiter, for example-should be ascribed. 

13 Cyon: Loe. cit. 
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the excitability of the nerve. This harmonizes perfectly with 
my own view, since, as I have pointed out, the fu~ction of 
thyroidase is to sensitize all cells, to endow füem, m other 
words with irritability. Thyroidase sensitizes the nerve 
directÍy, therefore, by circulating with · adrenoxidase, its 
ubiquitous companion, in the neurons composing it. . 

In accord with the evidencc submitted, the vasoconstnctor 
effects produced by various drugs, even when administered in 
toxic doses (as will be shown farther on), are in no case coun­
teracted by the depressor nerve; it is evident, therefore, that 
(1) it is not the function of the depressor nerve, as now be­
lieved, to cause general vasodilation when excessive general vaso­
constriction causes the blood column to offer undue res1stance 
to the heart's contractions; (2) in practice the vasodilation 
witnessed when the central end of this nerve is stimulated 
experimentally, occurs only when excessive doses of thyroid 
extract are administered, because it adds to the blood what thy­
roidase it contains; (3) the excitability of the depressor nerve 
being increased artificially by this excess of thyroidase, it in­
hibits the f'unctions of the pituitary and thyro1d and_ by th1:3 
reducing the proportion of adrenoxidase ( a~d thyro1dase) i~ 

the blood reduces the vascular tension sufficiently, when toxic 
doses of thyroid extract are administered, to cause death. 

I must lay stress on the fact that this does not mean that 
the depressor nerve cannot produce vasodilation: It rneans only 
that general vasoconstriction, however marked, cannot itself 
provoke general vasodilation through the intermediary of this 
ncrve. Inasmuch as it can inhibit the functions of the thyroid 
gland and anterior pituitary by constricting their arteries, it 
is able to reduce general oxygenation and metabolism through­
out the en tire body, inclucling the muscularis of ali vessels, thus 
causing them to relax, i.e., to dilate. As I will show in the 
twentieth chapter, sleep is produced through !he depressor nerve 
hv a corresponding mecbanism. Hence the fact that when 
stimulated experimentally, this nerve produces vasodilation. In 
other words, the nerves which have been known as the "depressor 
nerves" are those through which the adreno-thyroid center reg11-
lates the circulation of the anterior pituitary body and of 'the 

. thyroid apparatus. 
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DRUGS \TITICH ENITANCE THE DCFENSIVE PROPERTIES OF 
TIJE BLOOD BY PROMOTING THE FORl.LlTION 

OF Al"l'O-AXTITOXIN. 

In his review of the subject oí Active Immunity, Lazarus­
Barlow;" after reíerring to Pasteur's, llaffkin's and Wrighfs 
application of the principie of inoculation in rnrious diseascs . , 
wntes as ioll~ws : "Immunity may be conferred by repeated 
moeulation with small doses of virulent microorganisms. In 
lh1s method it is obvious that a direet attempt is made to eopv 
natiue. 'rlie dose inoculatcd must, of course, be less than th~ 
minimal lethal dose. \\'ben the animal has recovered, it is 
íound to possess a certain clegree of immunity, and one is ahle, 
by gradually raising the <lose of virus injected in successivc 
inoculations of the same animal, to raise the dearee of 
immunity whieh it possesses. Ultimately the animal m:y wilh­
stand w1lh ease a dose equal to many times the dose whith 
would at first have been fatal. 

"The most importan! method we possess for obtainina 
acquirecl immunity is that introduced by Salmon and Smith i~ 
America. These imestigators found that, if the steril'ze<l 
products of the bacillus of hog-cholera he injected into pigeons, 
the birds beeame resistan! to subsequent inoculations with the 
bacillus üself. This method is of rnst importance, both from 
a practica! and from a theoretical point of Yiew ..... . 
:,i'umerous examples of immunity aequired in this manner are 
known, but the most striking are perhaps those obtainecl in 
the cases of H. tetani, B. diph lherfre, and B. pyocyaneus. 

. "Just as, when conferring immunity by doses of virulent 
m1croorganisms, it is necessary to comme11ce with doses far 
below the lethal dose, and (o gradually increase (he amouut 
moculated, so in !his methocl of 'immunization bv chemica1 
pl'Oducts' it is necessary lo begin wilh very small d~ses of the 
loxm and to gradually incrcase the dose as immunitv is beina 
acquired. If this process be carried out with care ~n animal 
m_ay in time aequire so great a degrce of immunity' that it will 
w1thstancl an injection of many hnndred times the dose of 
poison that would have, at first, killed it with certainty. This 

u. Lazaru11~Barlow: "Manual ot Gen. and Exp. Pathol.," p. 343, 1904. 
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method is adopted (in sorne cases in conjunction witb inoeula­
tion of cultures of living and virulent baeilli) in the prepara­
tion of antidiphtheritic serum from horses. 'l'here is a limit, 
apparently, íor each animal, beyond which an acquired 

immunity of this kind cannot be pushed. 
''lt has been found that an immunity may be acquired 

after feeding au animal with toxin. Little is known with 
reference to !bis method, but it is of grcat interest in connec­
tion with !he beneficia! results obtained in myxredema by íeed­

ing with thyroids of thc sheep." 
It is rny purpose to show in the following pages that, inter­

preted in the light of my views, severa! of our remedies, par­
ticularly some of thosc now characterized as "alteratives," 
behave as do toxins when introduced into !he organism, in the 
sense that they coufer upon !he patient the power to resist 
infection. This, from my standpoint, is due, as previously 
shown, to a compound (adrenoxidase, nuclco-proteid and a 
zymogen), which, whetber as trypsin, steapsin, amylopsin, etc. 
(according to the zymogen it contains) submits proteids, íats, 
glycogen, starches, etc., and bacteria and their toxins a, well, to 
a proccss of cligestion-a process whieh, aecording to the pres­
ent teachings of physiological chemists, is one of hydrolytic 

clearnge. 
Again, referri:ng to "passive immunity," Lazarus-Barlow 

writes : ''lt was found by many observers, among whom 
Behring stands preeminent, that when an animal has, by any 
of (he methotls described above, been immunized against a 
given iníective agent, the blood-serum of that animal, if 
inoculated into other animals, can confer upon thcm also an 
irnmunity against the same infective agent." The truth of 
this law he regards as "now firmly estahlishecl. It has been 
demonstrated," he adds, "in the cases of rabies, of tetanus, of 
diphtheria, of pneumonia, ancl of other diseases. Ehrlich 
extended the range over which this law holds good by sbowing 
that animals may be actively imrnunized against ricin (the 
active principle of castor-oíl beans) aud abrin (the active prin­
cipie of jequirity seeds), and that the blood-serum of such 
immune animals is able to confer passive immunity against 
r icin and abrin respectively in other animals. And Calmette, 
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whose work has been confirmed by Fraser, has shown that the 
same holds good with reference to animals immunized by suc­
cessive doses against snake-venom." This refers, of course, to 
the vario11s antitoxins, of which diphtheria antitoxin is the 
best known. 

In the first volume I assimilated these antitoxins to the 
bacteriolytic and antitoxic constituents of the blood, whose 
origin I have traced in the foregoing chapters to the adrenals, 
the pancrcas, the leucocytes and the thyroid apparatus. I 
have no ground to modify my opinion as shown in the last sec­
(ion of the present chapter. When, therefore, the serum of 
an immunized animal is injecled into another animal, what is 
(from my standpoint) injecled is merely a certain quantity of 
the bacteriolytic and antiloxic triad which had been caused to 
accumulate in the first animal's blood by inoculations. In 
other words, diphtheria antitoxin and other antitoxins are 
antitoxic triads, derived from the adrenals, pancreas, lev,. 
cocytes and thyroid appai-atus, and which when injected 
into the blood during infectious diseases, increase its baclerio­
lytic and antitoxic properties according to the quantity 
injected. 

Interpreted in this rnanner, the first principie, that of 
introducing toxins into the blood to evoke immunizing prin­
cipies, is the foundation of the entire defensive process-the 
militan\ weapon of which is the antitoxin. Now, this is pre­
dsely what, in the light of my views, sorne of our familiar 
remedies are able to do. In other words, ce,·tain alteratives can 
cause the blood to becorne bacteriolytic and ar,titoxic by pro­
voking the forrnation and accumulation therein of more or less 
antitoxin. 

To distinguish this antitoxin-produced by the organism 
itself under the influence of certain toxins and drugs-from 
antitoxfos introduced into the body from without; I will refer 
to it hereafter as auto-antitoxin. 

The examples submitted in this chapter of agents capable 
of provoking the forrnation of this substance are thyroid 
extrae!, mercury, iodine and its salts, and adrena] extraclives. 
If all acted simi!arly, one would suffice as an example of at 
least a group, but (and it must be admitted that we are far 
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from such a fund of knowledge concerning the effects of 
individual toxins) each drug shows sp~ciiic properties espemally 
in the toxic phenomena they produce, which, as I will show, 
can be accounted for. In thyroid gland, for instance, we have 
an example oí a drug capable of raising the blood's asse'. rn 
auto-antitoxin, since it enhances markedly general metabohsm. 
Al a given time, however, the arteries begin to dilate and hep 
on doing so. The reason for this is plain: thyroidase actrng 
directly, as shown by Cyon, on tbe depressor nerve, it causes 
general vasodilation by constricting the arteriales of the 
pituitary body, reducing thereby general metabolism m the 
vascular walls. Mercury presents another phase. Though 
likewise able poweriully to raise the activity of metabolism and 
the blood's supply in auto-antitoxin, it fails to provoke the for­
mation of sufficient thyroidase to cause the depressor to con­
trol the pi tuitary body-the proportion of thyroidase added to 
the blood even by toxins being always very small. So marked 1s 
the stimulating action on the test-organ and adrenal center, that 
metabolism is increased to unsafe limits and excessive salivation, 
tissue destruction occurs, simply because the auto-defensive pro­
cess has been converted into an auto-destructive process by an 
excessive quantity of auto-antitoxin in the blood. Not only are 
bacteria, toxins, etc., destroyed, but the blood-cells, and sorne­
times the tissue likewise. In iodine (and its salts), we have 
another powerful stirnulant of the adrenal systern, and the fact 
that it is the main constituent of the thyro-parathyroid secre­
tion and that it keeps the blood well supplied with opsonins 
accounts for the value of this drug, since bacteria and the 
pathogenic elements are prepared for the digestive process _to 
which the auto-antitoxin in thc blood and phagocytes subm1ts 
them. Finally, we have in the adrenal extractives, agents 
which increase directly metabolism in all tissues, and thus 
provoke the formation of more or ]ess auto-antitoxin. But 
here we lack the fundamental attribute of the whole process, 
i.e., they do not stimulate the test-organ direetly. Hence their 
fleeting aclion, though they are very useful when the blood's most 
importan! function, oxygenation, must be prornptly and ener­
getically augrnented, and when the morbid effects of hypo­

catabolism must be offset. 
2--22 


