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Thus, four agents—as instances of others—fully capable

of increasing the auto-antitoxic properties of the blood, and,
therefore, its auto-antitoxin, show distinet properties in other
directions. These points of divergence are all, as I will show,
of great importance in practice.

Another important point emphasized by the analysis of
the action of the four remedies studied in this chapter is that
it i the small doses which are the beneficial ones, because they
raise the germicidal and antitoxic properties of the blood to
a safe limit; while large doses provoke excessive overag-
tivity of the immunizing substances, and its results, destrue-
tion of the blood-cells and, in the case of mercury, of the
tissues themselves.

To establish the views I advance on a sound basis, a study
of the various antitorins is submitted at the close of the chapter.
It shows plainly, I believe, that Ehrlich’s theory, as far as the
side-chain feature itself is eoncerned, is defective, and that the
ductless glands alone afford a sound foundation for the study
of all problems concerned with immunity, a faet which I urged
in 1903 in the first volume. Ehrlich to this day (1911) has
failed to indicate the nature or source of the blood constituents
which carry on the immunizing process—a suggestive fact.

As the subjects to be submitted hereafter bear upon ques-
tions related to the above: the physiological action of drugs,
the pathogenesis of disease, their treatment, ete., all of which
are of special interest to the practitioner, they will be pre-
sented in a way calculated to facilitate their study: the gen-
eral principles introduced will be presented in the usnal type
and the evidence in small type. This plan, however, has
entailed the necessity of introducing in the general text (that
in large type) a large number of personal conclusions based upon.
the evidence herein submitted, which are necessarily new, since
they refer to functions of the organg I have introduced into the
problem, or effects produced by them. In each case, therefore,
to obviate the introduction of many personal pronouns and,
furthermore, indicate that the conclusions reached do not form
part of accepted doctrines, they will be distinguished by an
asterisk (*) referring to the words “author's conclusion™ at
the foot of the page.
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Physiological Action.—A dose of thyroid gland may either
e stored by the organ itself, or its thyroiodase may be added to
the blood at the time, precisely as if the thyroid and the para-
thyroids had scereted it.* As a result, the functions that thyroio- .
dase subserves, viz,, (1) to increase the sensitiveness of all living
cells, including those composing the test-organ; and (2) to sus-
fain by direct stimulation the funetional activity of the latter
as adrenal center, are correspondingly activated.* The imme-
diate effect is an increase of adrenoxidase in the blood, and,

 therefore, of general metabolism, and increased sensibility of
- all cellu'ar clements.* The tissue-cells (as well-as pathogenic

cells, bacteria, parasites, ete.) being thus rendered more vulner-
able to the metabolic process, this process is carried on at a rate
exceeding greatly that incited by an agent capable only of
giimulating the test-organ.* The phase of metabolism most

“activated, however, is that of catabolism, gince the function of
-~ thyroiodase is to facilitate the breaking down of cellular ele-

ments by rendering them vulnerable to the digestive action of
the auto-antitoxin.* Thyroid gland is mainly, therefore, a

~ stimulant of the eatabolic process.

~ The manner in which the thyro-parathyroid seeretion (which thy-
x0id gland represents) sensitizes cellular elements and the test-organ,
‘and the mode of action of thiy seevetion on this organ as a direct stimu-
lant, were studied in the preceding chapter, to which the reader is
referred.  The actual presence of this colloid secretion—thyroiodase—in
thie Iymph and blood has been urged by Himig® Ehrich,” and others.
Cérletti and Perusini™ found it in the arteries and veins.: That the
addition of a glandular extract containing the active principle or fer-
ment of the colloid should augment the activity of that already in the

“blood is obvious.

Considerable evidence as to the influence of the thyroid apparatus
on metabolism has already been adduced in the preceding chapters. A
few additional facts will therefore suffice, Inm a general review of the
subject, Chittenden® states that experiments on dogs show that fresh
thyroid and jodothyrin have practically the same action in stimulating
metabolism of proteid matter and decomposition of fat. This is obvi-

. cusly the result of increased oxyoenation, since, as observed by Robert
\Hutchison® and many others, it promotes “the rapidity of combustion.”

* Author's conclusion.

45 Hiamig: Archiv f. klin. Chir., Bd. 1Ix, ‘8. 1, 1897.

“ Bhrich: Bruns's “‘Beitrdge f. klin. Chir.,” Bd. xxviii, 8. 97, 1900,
= f Cerletti and Perusini: Jour. of Mental Path., vol. vii, . 209, 1906,
48 Chittenden: Trans. Congress Amer. Phys. and Surgs., p. 96, 1897
4 Robert Hutchison: Brit. Med. Jour., July 16, 1898,
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All the phenomena that this entails are present, moreover. T
Georgiewsky® found that thyroid extract, whether injected or gi
with the food, eaused, in dogs and rabbits, after some time, a rise
temperature, excessive appetife, increase in nitrogen excretion and some-
times glycosuria, g

This evidence is controlled by the fact that thyroid glami :
a8

inereases the output of carbon dioxide. Whitney™ found that there w;
a marked increase in the amount of CO, eliminated by the bo
showing increased oxidation of the carbonaceous materials. Conversel
while Albertoni and Tizzoni demonstrated that after thyroidectomy &

proportion of €O, in the blood was markedly decreased, Magnus-Leyy® F

noted that the gaseous exchanges, the temperature and metabolism were
all reduced by removal of the thyroid. The increase of excretory pmﬁe
ucts induced by thyroid extract applies as well to catabolic ‘wastes,
sinee large doses produce marked irritation of the organs c«)ueeutiﬁ
with their elimination. Thus Ghedini® found in 14 animals the live

kidneys, spleen, and the axillary and inguinal lymph-nodes grea.f,ﬂ-

swollen, infiltrated and inflamed, and concluded that they acted chieﬁg;*

on organs which eliminated noxious substances. So marked i3 the =

increase of catabolism that as shown by Magnus-Levy* overalimenta-
tion does not prevent emaciation which large doses of thyroid produce.
On the other hand, impairment of the functions of the thyro
apparatus by reducing the efficiency of catabolism, causes imperfectly
broken-down—and therefore toxie—wastes to accumulate in the bloed.
Lange®™ found that removal of portions of the thyroid affected pregnant
animals more severely than mnormal ones. A remnant sufficient for
health in the latter did not protect the pregnant animals from spasms

or from renal disorders, In pregnant women Lange observed also thaf, = i

when the customary enlargement and overactivity of the thyreid did no
oceur, the likelihood that nephritis would appear was greatly increas
Interpreted from my standpojnt, this is because the overactive thyroid
insures the destruction of the excess of toxic wastes which the fatus
contributes to the blood; if the organ fails to increase its activil

toxie, i.e., imperfectly catabolized, wastes are secreted in abundance

by the kidneys, exposing them to mephritis, or if these wastes are
retained, puerperal eclampsia oceurs. Hypo-thyroidia under these com:
ditions becomes the main eause of puerperal nephritis and eclampsia.-
Additional evidence to this effect will be submitted in the section on that
disease. This indicates the great role the thyroid apparatus fulfills in
causing destruction of toxic wastes.

That when used in small therapeutic doses, thyroid gland pro-
motes metabolism, but only sufficiently so to enhance nutrition, growth, =

and the life process itself, is shown by the results obfained with thyrol
extract in myxedema and cretinism. This is fully confirmed experi
mentally. Thyroidectomy, as is well known, arrests growth and develop
ment in animals. Moussu® observed that in such animals, thyrel
extract soon caused the animals to tesume their normal growth a

development until a condition was reached when the comparison with

the controls was striking. On the other hand, we have in the use of =8
thyroid gland in obesity, evidence to the effect that it can powerfully =

stimulate qataboliam.

%0 Georgiewsky: Bull. méd., Dee, 1, 1897

5t Whitney: Cited by Mosely: Med. News, Sept. 17, 1808,

52 Magnus-Levy: Zeit. f. klin. Med., Bd. xxxiil, 8. 269, 1897,
53 Ghedini: Centralbl. £ Bakt,, Bd. xxxiv, S. 721, 1903.

5¢ Magnus-Levy: Loe, cit.

5 Lange: Zeit. f. Geb, u. Gyn., Bd. x1, 8. 34, 1899.

© Moussu: C. r. de la Soc. de biol., vol. vi, p. 241, 1899,
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- Agthyroid gland promotes catabolism by increasing, through
Hhe test-organ and the adrenals, the proportion of adrenoxidase,
‘ncleo-proteid, and trypsin in the blood, it augments its supply
auto-antitoxin.* Being capable also (as opsonin) of sensitiz-

directly pathogenic germs, thus insuring their destruction by
agocytes and the plasmatic antitoxin, thyroid gland fulfills the

conditions which the body requires to defend itself effectively

F when infection has occurred.” The blood’s antitoxic constituents

-

. !
i

e

g, morcover, the bodies which convert the physiological

Bl ;
- wastes, broken-down celle and all other detritus info benign,

‘eliminable products,* they also prevent the formation of inter-
‘mediate products, i.c., toxic wastes*—the pathogenic agents in
gout and disorders related thereto, including convulsive diseases,

~ eclampsia, tetanus, ete.

A '.-' Q )

Qu

A

-

Howell,” alluding (1905) to the prevailing views as to the fune-
tions of the thyroid apparatus and their secretion, writes: “Hxcision or
atrophy of these bodies results in a loss of this secretion and a con-

“sequent malnutrition or perverted metabolism in other tissues of the

rganism. According to the other point of view, less generally held,
the function of these bodies is to neutralize or destroy toxic substances
formed in the metabolism of the rest of the body.” Interpreted from
my standpoint, both these views are sound, since the identical process
hich sustains nutrition and metabolism, is that which insures neutral-
zation of toxic substances. We have seen that the role of the thyroid
in metabolism is supported by a multitude of facts; this applies as well
to its function in the destruction of poisons, the latter function being—
28 I view it—but an exacerbation of the former.
Recent clinical observations have extended the defensive functions

* of the thyroid to general infections. Thus, Roger and Garnier™ examined

K ‘meningitis and septic meningitis.

he thyroid glands of 33 cases after death from various infections, scar-
let fever, measles, diphtheria, smallpox, typhoid fever, cerebro-spinal
Congestion and hypertrophy were
found in all. The clinical histories did not include pain in the thyroid.
They suggested that these local dizorders might be due to overactivity
of the gland having for its purpose the destruction of the specific poisons.
‘Odoacre Torri® also found that during infectious diseases the gland
ywas overactive and that it secreted an inordinate amount of colloid
seeretion. He noted, moreover, a marked epithelial proliferation, which,
‘from my standpoint, means an abundance of iodine-laden leucocytes.
Tn common with other investigators, however, he erroneously regards
the colloid itself as the bactericidal product and the excessive secretion

~ as a defensive process.

Vincent® observed enlargement of the thyroid in rheumatism

and regards it as “an expression of increased function to antagonize

* Author’s conelusion.

% Howell: “T. B. of Physiol,,” p. T74, 1905, g

& Roger and Garnier; Presse meéd;, vol. vi, p. 181, 1899.

5 Odoacre Torri: Policlinico, vol. vii, pp. 145, 226, 280, 1900.

o Vincent: Bull. ¢t mém, de la Soc. méd. des hopitaux de Paris, 3 série, 23

annee, p. 598, 1906.
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infection.” He found the organ sensitive and enlarged in 11 out of 17
cases of typhoid fever, in which these signs appear early, The resulta’
obtained by Leopold-Lévi and de Rothschild™ in 100 cases to whieh
they administered thyroid extract also led them to conclude that the
thyroid “acted as a regulator of nutritional ferments as well as of the

defensive ferments” of pancreatic origin, in accord with the view I had

advanced over two years earlier, They point, moreover, to the fact that

thyroid insufficiency predisposes to infection and auto-infection. Morin®

also emphasized recently the defensive role of the thyroid as shown by

the liability to tuberculogis and other infections of individuals suffering
from congenital myxcdema. In 348 ordinary cases of tuberculosis, 192
showed marked atrophy of the thyroid. He regards this phenomenon as
the main cause of the prominence of the thyroid cartilage in these
cases. Such cases fared badly, as a rule, while those in which the gland
was normal or enlarged yielded promptly to remedies. Bonnet® has
already observed that in cases of athrepsia, the addition of small doses
of thyroid extract to the usual remedies and diet measures, promptly
turned the tide in favor of the patient, while Reid Hunt,® found that
thyroid feeding rendered “white mice much less susceptible to the toxie
action of acetonitril.”? =

The marked increase of ecolloid which Roger and Garnier and
Torri observed under the influence of infectious diseases corresponds
with that of Wright's opsonin formed under the infiuence of inoci-
lations with tuberculin and kindred bodies. Opsonin and thyroidase,
as I have pointed out, being one and the same substance, thyroidase,
when we administer thyroid gland, we contribute opsonin directly to
the Dblood. As thyroid gland also promotes active metabolism by
stimulating the test-organ, we have precisely the effects produced by
inoculations, sinee it iy through a similar process that they cause the
appearance in the blood of what Wrignt has termed “baeteriotropie”
substances. Hence the fact that, as I have myself observed, thyroid
extract is an effective agent in the treatment of tuberculosis and other
infections. ’

Untoward Effects—Small doses administered at too short
intervals, or large therapeutic doses cause the hlood-pressure
to fall, although the proportion of auto-antitoxin in the blood
may not be sufficient to cause hamolysis, and thus normally to
awaken the protective intervention of the depressor-nerve.®
This is due to the fact that the thyroiodase which the thyroid
preparation introduces into the blood, by accumulating therein,
gradually raises directly the excitability of this nerve.*
Though etimulated artificially, the nerve fulfills its normal
role, and by causing vasoconstriction of the arterics of the
pituitary and thyroid, inhibits their functions.* Less thy-
roiodase and adrenoxidase (which jointly aid in sustaining the
vascular tone) being secreted, the arteries relax passively.*

* Author's coneclusion.

91, Lévi and de Rothschild: C.-r. de 1a Soc. de Biol., vol. Ix; p. 971, 1906,
% Morin: La Presse méd., vol. xiv, p. 623, 1906,

% L. Bonnet: Semaine méd., vol, xxiii, p. 212, 1903.

% Reid Hunt: Jour. of Biolog. Chemistry, vol. i, p. 33, 1905-06.
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i i eral other
iver and Schiifer, Haskovec, Gle;,*, Langlois, and severa
fnvesi?g]gtors have all found that exper_ime_ntal—and therefore laglge&—
doses of thyroid extract caused vasodilation _anfl lowered the ooé
pressure. Human thyroid extract produces a similar effect as obserigd

+v Guinard and Marfin,® who used the thyroid taken from an execu

i i i ls is very
erimi diately aiter death. The influence on the vesse
"rbmlrl'lfil’ E‘Sgevon F}ényvessy‘” found that it lowered the blood-gressurg
0 rabbits, beginning  few seconds after the injection. Patta found
that th'yrc;idin lowered the blood-pressure in a manner directly oppose
to suprarenin. . ' ] ,

It the use of large doses is persisted in, the excessive
vasodilation produced by the remedy becomes such tha,t,.m
accord with Marey’s law,* the rapidity of the heart-beats, 1.6,
the pulse, is greatly increased. The blood being cat.lsed to
accumulate in the great central trunks, the splanchnic area,

the quantity circulating through the lungs is reduced* and,

the absorption of oxygen being inadequate, dyspneea ensues,

and sometimes cyanosis. General oxygenation, oxTing to this
cause and to the diminution of adrenoxidase,* being 1ower‘ed,
the heart’s action becomes irregular. The skeletal musel:es being
affected in the same way,* general weakness, trem}nhng and
inuseular pains (owing to the accumulation of _tomc was.tes)
may be complained of. Vertigo, mental depression may like-

Wise oceur. . .
" When the cutaneous arterioles are also dilated, they admit

~an unusual volume of blood into the capillaries;* causing

superficial congestion, hyperthermia, pr}lritus and tmghngd.
A similar condition of the gastric capillaries cauises nausea an .
yomiting; of the intestines, diarrheea; of the brain, insomnia;
of the meninges, headache. These symp’.mms are us'ua.lly_ tran-
sitory if the use of the remedy is discontinued, huAt if it is per:
sisted in, it may produce syncope. The morbid sympt(?mb
sometimes persist after withdrawal of t}}e drug. ’EXEI‘tIOD,
when large doses of thyroid gland are being used, is dang?r-
ous, owing to the deficient nutrition and weakness of the cardiac

muscle. . ‘
. ; ; hasia

i ther symptoms have been recorded: tramsitory ap
with Vm?;;(?r‘;lseg(;a, andyrrlljilateral an@sthesia (B_éclére); .epﬂeptold '%on‘;
vulsions (Henry) ; a condition resembling uremia (Schmlt%lt),“etc. : y];f
fatal results were reported by Murray; two by Vermehrer; one by

Foulis; one by Stabel—but all in cases of myxedema in which the

;Ez%}zﬁ?&ng;g gﬁ%dﬁiﬁ?ﬁ: C. 1. de 1a Soc. de biol., 10 série, vol. vi, p. 161, 1899,

@ Bala von Fenyvessy: Wien. klin. 'Woch., Bd. xiii, 8. 125, 1900,
o Patta: Inaug.-Dissert,, Pavia 1904, .
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doses were large. Many others have been reported. Popoff,* whe

refers to these cases, states, however, that thyroid preparations pro-

duce “deplorable effects capable of causing death not only in myxwmdema-
tous subjects, but also in cases of obesity, psoriasis and even in healthy
subjects.” Georgiewsky,” even in animals killed by the drug, found, in
accord with Murray’'s observation, that the thyroid gland was “pale,
yellowish and diminished in size,” although there was pronounced
atrophy of the adipose tissue and of the muscles and intense congestion

of other organs, the kidneys, bulb, brain, ete. This points to the se- .

quence of events: (1) violent hypercatabolism of the body constitu-

ents which are always the first to yield, the fats; (2) reaction of the

depressor; (3) death through the presence of enough thyroidase in

the blood to excite violently the depressor and eause it to paralyze the
pituitary body and thyroid gland by unduly constricting their vessels.

Therapeutics—As this feature of the subject has been
treated at length in the first volume (pages 708 to 37 inclu-
sive) only a brief reference will be introduced here.

The use of thyroid is deemed dangerous by some. In truth,
there are but few remedies whose effects can be controlled
with more accuracy, if the symptoms it provokes are watched,

and if fresh preparations of thyroid are used. Small doses, 15 to -

114 grains (0.03 to 0.1 gram) of the desiccated gland, seldom
prove excessive. The pulse may be raised slightly, and there may
be a rise of temperature of 14 to 1° F. (0.3 to 0.6° C.), but this is
not due to abnormal action; it is the result of enhanced metab-
olism—an expression of ‘the remedy’s beneficial or “tonic”

action. Conversely, when larger doses are given, such as those

employed in the treatment of obesity (beginning with 2 grains
[0.13 gram] three times daily and gradually increased), the
hypercatabolism to which the reduction of flesh is due keeps
the patient on the verge of depressor action, and, more or less
suddenly, the pulse becomes faster. Instead of being firm or
somewhat harder than usual, as is the case when the “tonic”
phase of thyroid action prevails, the pulse is softer and yields
readily .to pressure. The patient may complain of vertigo,
weakness and palpitations, ete., altogether a symptom-complex
indicating functional torpor—though the face may be flushed

by dilatation of the arterioles. The two conditions are radically

different, therefore, and the danger signals of depressor action
are clearly defined.* Tt is always best to discontinue the drug
when the latter occur, and resume only with smaller doses.

* Author’s conclusion.

% Popoff: Arch. gen. de méd., Oct., 1899,
® Georgiewsky: Loe. cit.
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Murray™ also states that “the earliest and most common symptom
the increased frequency of the pulse. Other symptoms are violent
palpitation, fine tremor of the hands, flushing and moisture of the skin,
and, in case of large doses, emaciation.” Easterbrook,™ after using
roid gland in about 100 cases in sufficient doses to produce thyroid-
jsm, concluded that “indubitably” it was “a profound catabolic stim-
‘wlant.”
The principles formulated in the foregoing pages account

for the heneficial effects thyroid preparations have afforded in
~ yarious disorders:—

Their mode of action in myzedema and cretinism is self-
‘evident, since by enhancing the irritability of all cells and

: stimulating the adrenal functions, thyroid preparations supply

the organism with precisely the two sources of energy that

~ incite and sustain the vital process. In the various diseases

due to lowered catabolism or the accumulation of toxie wastes
in the blood, such as fefany, puerperal eclampsia, epilepsy, the

~ disorders of menopause, asthma and rheumatoid arthritis, their
- beneficial effects are but the counterpart of their action after

thyroidectomy: by promoting catabolism, they insure the con-
version of the pathogenic elements into readily eliminable end-

- products. Exaggeration of this process accounts for the

emaciation caused in obesity and its benefit in Dercum’s disease,
adiposis dolorose. The nutrition of osseous tissues and the pro-
cesses of repair being enhanced, the improvement observed in
osteomalacia, rickets, ‘osteamyel-itis and delayed union in frac-

~ tures is also easily accounted for. Their action on the adrenal
. center leading to the accumulation of adrenoxidase in the blood,

explaing their efficacy in hemorrhages of various kinds and
heemophilia, since adrenoxidase is the fibrin ferment,* the under-

~ lying factor in the formation of the hlood clot.

In infections, including asthenic pnewmonia,* the exanthe-
mata of childhood, tuberculosis and typhoid fever, the value of
thyroid preparations—in small doses—is readily explained.
They attack dircctly the pathogenic organism by rendering it
vulnerable to the attacks of phagocytes and the blood’s auto-
antitoxin—and insure the work of destruction by stimulating

the test-organ, the governing center of the body’s defensive

~ mechanigm.* (See also Thyroid Organotherapy, vol. i, p. 708.)

* Author’s conclusion.
7 Murray: Lancet, March 18, 1899,
7t Hasterbrook: Lancet, Aug. 6, 1895,
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MERCURY. 2

Physiological Action.—Whether administered by the
mouth, injected subcutaneously, or rubbed into the skin (dis-
solved therein by the constituents of the sebaceous secretion),
mercury and its salts are taken up by leucocytes and carried
to all tissues.

Although toxic effects occur after the ingestio i i '
metallic mercury, this metal cannot, as shown %y H.eﬁ'n?fl;n;]n};a[])ifllgtga?i
normal epithelium in any part of the body. The metal is found con-
dc:nsed upon the epithelium, This was confirmed by Hoffmamn, Rohri
Beu‘ensprung:-, h'eumann and Fleischer, and others.™ The 1'0515011’ for th?s’
becomes plain in view of the fact that it is taken up hy leucocytes,
Conti and Zuceola™ found that mercury, whether administered byv thé‘
mouth or hypodermically, was always carried to the tissues by these
cells. We have seen in the preeeding chapter that Stassano, Besredlka
and Montel had also ohserved that they ingested mercurial salts 'i‘llehld-
ing e:l.}emel, mtll'uduced into the blood by injections or ihli’,nctions
Montel™ .a,scertamed{ moreover, that this role was carried on by th'c;-
neu_troplnles and the large mononuclears. This was eonfirmed by Col-
let, who found also that lymphoeytes and the red corpuscles took no
part in the process. Stassano™ isolated the red corpuscles from the
leucocytes and found mercury in the leucocytes only. Carles™ reached
a similar COIIC]].[SiOIl. Almkwist™ holds that in the intestine mereur
forms a sulphide with sulphuretted hydrogen, and observed Ieﬁcc{
cytes containing fine yellow granules of the sulphide between the epic
{:1}9.1131 cells of the intestine. He also found this sulphide in the blogd
é-.]-‘ﬂ-ph‘ a.ndsgtissue fluids. As other observers, including Rindfleisch ami
]Eulbr_ln‘ger _and Chittenden™ have found mercury in solution in the
fﬁl‘ly juices in the form of albuminates, the metal, in the light of the
];Leg01ng facts, must be derived from the tissues into which 5i:hf'v have
e nwsecgf,tejd by their mormal carriers, the leucocytes, Barthe and
%6032015291‘:;?:(511;)(}& gmt t}:ie mereury must first destroy these cells
: 2 5 e evidene ave s itte i %
Stmm’i‘hﬂ;at such destruction iseu{ln]:ez;:ssmslﬂgmltmd i
at mercury does not aet directly upon the tissues is shown

E:Ee”fae? that it may accumulate in the (F;;anism. and rem:}i:: pr;)({
S‘}a ¥ m’srt therein. Referring to the labors of Vajda and Paschkis,®
chuster, Balzer and Klumpke,® and others, Wood* states that ““the

ey ldence m fd\ or Of the Stm‘mg 1erCul in i e system 15 over-
up o /i
W h!.,hl ine, 23 ]' 1 'Y } i

2 Hermann: ‘‘Lehrbuch d. ex i i
2 1 h d. . Toxikelogie,"” Berlin, 1874
7 Hoffmann, Rohrig, Birens o i leiathor: | Cited
Ghiﬁenden_-; Bull. Johns Hopkiz?;u}gﬁ'sprfml:{]?%ngsg;]d S s e iy
ks Conti and Zuecola: Riforma médica, Mar, l‘f 1906
 Montel: Gaz. hebd. do méd. et de chir., Apr.21, 1901
= Collet: OLy%n medical, June 14 1903. =
B 2 3
I‘; g?l‘lf{s: ek %_ 32.c:eui. des sei., 1898.
® Almkwist: Nord, med. Arl., Afd. 2, No. 6, 1
:fl'Fuyhrmger: Virchow’s Archiv, Bd. 'lxxxii s, gggl 1880
- (BJ:;tt%le:d;%: MBUH. Johns Hopkins Hosp. ,Ma}' 1809,
2 Bar a ongour: Jour. de méd. de Bordeaux: Me
% Yaida and Paschkis; Ucber d. Einfl. d. Queokaitber. Voien, 1880
5 Schuster: Zeitsch. f. Klin. Med, Bd. vil, §. 8 1884, g
& Balzer and Klumpke: Rev. de méd., vol, vi p. 303, 1888
ood: Loc. cif, thirteenth edition, p. 484, 1906, =
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The various salts of mercury owe their therapeutic yalue
to the energy with which they stimulate the test-organ.* In

minute doses they promote nutrition, i.e, act as a tonic

because, by stimulating the test-organ, they increase the secre-
fory activity of the adrenals, and enhance, therefore, general
oxygenation and metabolism.*  The function of the pan-
ereas, the thyro-parathyroid apparatus and the leucocytogenic
organs being correspondingly activated, the quantity of auto-
antitoxin in the blood is augmented.*

Tte powerful stimulating action on the adrenal center is shown
in various ways, Like all lesions of the anterior pituitary attended with
loeal hypermmia, mereury provokes glycosuria.

Saitkowsky® found that “mercury diabetes lasts longer than the
other artifically-produced diabetes, persisting sometimes eighteen days”
after the causative doses. It was also noted by Reynoso, Rosenbach,
Bouchard and Cartier.® It ig commonly observed in rabbits, when too
large doses (which paralyze the adrenals) are avoided. As emphasized
by Cartier, it is not by causing grave hepatic lesions that mercury evokes
diabetes; as I have shown® a marked excess of adrenoxidase in the
blood is the cardinal factor in its produetion, since this greatly enhances
the functional activity of the panmcreas, and, therefore, the production
of amylopsin, the ferment which converts glycogen into sugar. That the
‘adrenals are hyperactive was ascertained by Moulinier,” who found
the adrenals intensely congested in slow mercurial poisoning, and invari-
ably hypertrophied. He ohserved, moreover, that in subjects who suf-
fered from slow mercurial intoxication, even minute doses of adrenalin
hastened death; and moreover, as a corollary to this faet, that indi-
viduals to whom mereury and adrenalin were given simultaneously died
gooner than when adrenalin was given alone. He concluded, therefore,
that the action of mereury is added to that of adrenalin. The reason
for this is obyious: the mercury doing harm by overexciting the adren-
als, adrenalin added fuel to the fire, the excess of adrenoxidase—the
albuminous hemoglohin—being of course the harmful agent. Under
these conditions mercury should prove useful in conditions attended
with deficient hemoglobin. Semmola® noted that in syphilitics, the
hamoglobin rose markedly under mereury, within seven or eight days.
As shown by Cervello® the same effect is produced in animals.

The stimulating action of mercury on the pancreas is illustrated
further on. That on Iymphatic organs is sufficiently marked to haye
led Jullien® to ascribe to it the striking effects of this drug in syphilis.
That leucocytogenesis is actively stimulated was conclusively shown by
the experiments of Koslowsky.* Not only was the proportion of older
cells reduced, but that of young cells was inereased.  Kupferwasser®
found that the number of young leucocytes in the blood was considerably
increased in normal subjects, and in syphilitics when the treatment was

* Author's conclusion. I

8 Saikowsky: Virchow's Archiv, Bd. xxxvii, S. 346, 1866,

8 (artier: Thése de Paris, 1891,

8 (f, this vol., p. 1021. ” 5

@ Moulinier: Archives de méd. navale, vol. lxxxiv, p. 265, 1905

¥ Semmola: Presse méd., Sept. 15, 1880,

02 Ceryello: Jour. des practiciens, Jan. 12, 1901.

9 Jullien: ‘‘Maladies Vénériennes,”’ 1886

9 Koslowsky: Theése de St. Petersbhurg. :

8 Kyupferwasser: Arch. des soi. biol. de St. Pétersburg, vol. vi, 1898,
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1148 INTERNAL SECRETIONS IN PHARMACODYNAMICS.

not too prolonged. A contrary effect is produced, however, when the

drug is taken in toxic doses, 4.¢., in sufficient quantities to depress the
test-organ. ‘
The experimental investigations upon the influence of mercury

on metabolism that have been recorded are worthless in that the ruling -
element of the problem, the relative influence of dosage, was not taken

into account, the animals thus receiving toxic doses which paralyzed
the adrenal center in practically every instance. The clinical evidence
on the subject is alone instructive, therefore. Levi,” in a study of 252
patients suffering from syphilis, “found that the mercurials increase
organic combustion and hasten metabolism in this condition,” a proof
that the blood’s asset in auto-antitoxin is increased. That nutrition
is enhanced is shown, moreover, by the increase of weight observed by
Liégeois,” Armaingaud and Martin-Damourette,® while Keyes® Wil-
bouchewitch, Gaillard, Hayem, Robin, and others noted besides this,
a marked increase of red corpuscles. Similar results were obtained by
Schlesinger'™ in dogs and rabbits. :
This aceounts for the fact that various preparations of mercury,
calomel particularly, have always occupied a high place among the
agents known to abort disease. Daly, of Pittsburgh, found calomel of
great value in diphtherta, recommending its use until the stools became
green. Illingworth™ found the biniodide or calomel extremely effective
for the jugulation of various infectious diseases such as searlet fever,
diphtheria, measles, chickenpox, pertussis, typhoid fever, py®mia, puer-
peral fever, etc., and his observations in some of these diseases have
been confirmed by Dukes, Neale, Lloyd Brown, and others. '

The immunizing process is most active in the liver, an
action which becomes manifest when sufficiently large doses of
mercury to produce purgation are given. Mercurial purga-
tives do not, as generally believed, produce their effects by
increasing the secretion of bile—which is a mere epiphe-
nomenon when it occurs—hut by increasing the germ- and
poison-destroying properties of the hepatic blood.* The green
stools produced are rich in biliverdin, i.c., adrenoxidase.*

It is believed by many that mercury produces its beneficial effects

by increasing the biliary secretion, but the investigations of Pfaff and

Baleh, and Joslin,™ have shown that the bichloride and calomel not
only do not increase the flow of bile in patients with biliary fistula, but
that they tend rather to decrease it. This indicates that the benefit
derived from mercury is due to the greater antitoxic activity of the
hepatic blood and not to an increase of fluid. Again, when calomel is
administered to healthy individuals in suitable doses,’ green liquid
stools, as is well known, are produced. The belief that this was due
to an inerease of bile was eventually replaced by the view that the
color was the result, as suggested by Traube and Stillé, of the presence
of a mercurial compound. But the analyses of Simon, Golding Bird,™

* Author’s conclusion. ¥

% Levi: Cited by Jour. Amer. Med. Assoc., May 12, 1906.

" Liégeois: Gaz. des hopitaux, vol. xlii, pp. 347, 250, 363, 371, 395, 1869.
% Armaingaud and Martin-Damourette: anquat: Loe. cil.

% Keyes: Amer. Jour. Med. Sci., Jan., 1876.

100 Schlesinger: Arch. f. exp. Path., Bd. xiii, S. 317, 1881,

10 Tlingworth: “Abortive Treatment of Febrile Disorders,’’ 1888,

192 Joglin: Cited by Hare, “‘Practical Therapeutics,” p. 323, 1904,

108 Simon: Animal Chemistry, Sydenham Soc. Trans., i, p.

1% Golding Bird: London Med. Gaz., vol. i, p. 801, 1845.
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oxidase; the large quantity of bilirubin in the 8
therefore, to excessive activity of the adrenals. . 1
The antitoxic process carried on in the liver unde_r tl he
influence of a mercurial purgative is supplemented })y a S.lmlt lar
orocess in the intestine* The excess of adrenoxidase In bli
Blood raises the secretory activity not only of the pam.zriqs; inl;I
also of all the intestinal glands.* A large 'vohu‘ne Qf in es.sd ;
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The powerful stimulating action of mereury on the t;s;c(-}
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Mercury is an energetic diuretic. This is due (1) to the
fact t%mt 1t increases considerably the intrinsic metabolism of
3116 kidneys, and, therefore, their functional activity—as 1b
: li)es t‘ha# of all other organs—and (2) to the passage through
the Liflnejfs of an unusual proportion of excretory products,
including a portion of the drug itself. TIts prolonged use
exposes the kidneys to grave disorders.

Rosenheim™ found, in experi

eim " found, In experiments upon dogs, that when mereur

gct%d ':lts a diuretic, it did so by stimulating the renal epitheliumrpsl:rllg
q{so ft;ll?E 1};113 I’:lmal] veslscls. Bieganski'® and Stintzing™ and others
: ributed the local lesions divectly to the metal, Fiirbringer."
1‘11 ;L.lstpdy of the statistics of the subject, found that 8 13)11331 l::?mlb().
Syp 1tI 1}510 subjects_ suffered from nephritis when under mercurial treat.
Exle*n ,Sut t];lkla.t withdrawal of the drug was usually followed by recoy-
c];}. twan reported a case which had reached the stage of paren-
Wayslr}ili}]u{? glephr;tl? in which the urine, examined at short intervals

i It to contain mereury one year and twenty-nine days after the
ial;sz dogebhad been administered. In a ease oft'y sublin;abyt;s ;léis:;nglle

iserved by Chauffard™® there was complete anuria during five daysﬁg

H. ¢. Woed, Jr. s i
- Gy , Jr," observed hemorrhagic nephritis i ¥:
corrosive sublimate poisoning, d B

; Untoward Effects—The therapentic dose of mereury
i.e., the quantity that will stimulate sulficiently the test-organ
to.pr(‘)teet the body against infection, is very small.* Bev:nd
tvhls limit excessive oxygenation of the blood oceurs and duiges-
tive activity of the auto-antifoxin becomes such that it pro-
vokes more or less serious disorders.* This is due to the fact
that while the adreno-thyroid center is stimulated very aetﬁ*ely
(through the test-organ) by mercury, the proportion of thyroid-
ase prgduced is only sufficient to excite the depressor ‘nerve
(thus inhibiting the formation of auto-antitoxin) when the
metal is taken in very large or toxic doses.* |

Th.e earliest indication that mercury is being given in
excess Is salivalion, due to undue stimulation of the salivary
glands. The intrinsic metabolism hecomes such* that enor-
mous quantities of saliva are sometimes voided. The glanﬂs‘
often become enlarged and tender. Evidences of increaseci
general metabolism,* slight fever and restlessness may also

:w,iﬂthof’g ponchés»iﬂn.
osenheim: Zeit, f. klin, Med,, Bd. xi yi 3
;;:_gi_egal;sk:: A‘ych f. klin. Med., Bd. ;{1111;1 SS 1’;‘?’ }ggg
o Ft"mtm_ng: Miinch. med. Woch., Bd. xxxv S Tl ]8538'
s purbringer: Med. Week, vol. if, p. 34, 1804, °
f gyan: Amer. Jour. Med. Sci., Jan., 1904
e hauffard: Semaine méd., vol. XXV, p. 13, 1905
H. €. Woed, Jr.: Amer. Med., Dee. 27, 1902,
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gppear at this time, accompanied by increase of tendon reflexes,
" and, in rare cases, by hallucinations.

While the stimulation of the test-organ, which indirectly increases
the auto-antitoxin in the blood, is brought about by the mercurial ear-
ried directly to that organ by leucocytes, the bulk of the drug which
is secreted in the tissues by these cells, is converted, as is well known,
into an inert albuminate. Chittenden,™ for instance, writes as the
result of a careful study of the question: “Just how the solution o1
mercury by the body juices is effected, and what part ig played by the
albuminous constituents, we camnot. say; but that solution is effected
and the mercury eliminated as an albuminate seems to be true.” As
it is this compound which eirculates in the pituitary body, the test-organ

" is not caused to react.

The proteolytic activity, to which the intestinal juice owes its

hacteriolytic and antiseptic properties, may be sufficient in cases of

isoning to cause lesions in infestinal mucosa, by a process similar to
that of hemolysis in the blood proper, These lesions are now attributed
to a dircet action of the mercury, but such is evidently not the case
when even large therapeutic doses are ta' en, for they may be produced
when mercury is applied externally. In Sackur’s fatal case™ for
example, a single inunction sufficed to provoke them. Tn Audry’s ease™
hypodermic injections of the metal cansed numerous ulcers in the intes-
tine, ete, Interesting in this connection is a case reported by Alfred
Berliner™ in a syphilitic woman, six months pregnant, in whom inune-
tions caused violent enteritis, On withdrawing the drug the latter dis-
appeared, but recurred at omce on resuming its use. After delivery,
however, the inunctions produced no ill effects. The use of mercury has
often been pointed out as dangerous in pregnant and puerperal women.
The réason for this is self-evident, in view of the fact that during preg-
nancy, “the anterior lobe of the pituitary body” as shown by Comte,
TLaunois and Mulon® is “in a manifest condition of hyperactivity.”
As mercury violently stimulates precisely the anterior pituitary (the
test-organ), and the symptoms of mercurial poisoning are those of
excessive activity of the adrenals, it is only normal that mercury, dur-
ing pregnancy or parturition (the anterior pituitary remaining active
until all toxic wastes in the body are destroyed), should eause poisoning.
As to salivation, the role of adrenoxidase in the process of exces-

sive auto-antitoxin formation is well illustrated by the fact that
‘adrenal extract in toxic doses was found by Gourfein™ to cause saliva-
fion, among other symptoms, in animals, Taramasio also obseryed
frothing. As mercury acts by stimulating the adrenal mechanism, the
‘cause of this symptom is obvious. Cushny™ who refers to the fact
that many liters of saliva are sometimes poured out in twenty-four
hours, states that “the salivation and stomatitis which are so frequently
seen under mercurial medication are obviously not due to the local
action of the drug on its way to the stomach, for they occur equally
readily when it is applied by hypodermic injection or by inunction.”
Nor are salivation and stomatitis due to a local effect of the remedy
whils being ingested, since they oecur as readily when mercury is
used by hypodermic injection or by inunction. Indeed, Boeckhart,™

118 Chittenden: Loe. cit.

1% Saekur: Berl. klin. Woch., Bd. xxix, S. 618, 1891

1 Andry: Lyon méd., Apr. 15, 1888.

122 Ajfred Berliner: Allg. med. Centr. Zeit., vol. Ixxiii, p. 612, 1904,
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124 Gourfein: Rev. de la Suisse rom., vol. xv, p. 513, 1895,

125 Taramasio: [Fhid., vol. xxii, p. 589, 1902.
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