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in the red corpuseles; it serves to hold the albuminous portion
of the hemoglobin, i.e., the adrenoxidase, within these cells,
pending its distribution* While the adrenal center and the
bone-marrow are being stimulated, therefore, as stated above,
the iron itself is absorbed by the red corpuscles to form hema-
tin, and this pigment, owing to its affinity for adrenoxidase,
forms hemoglohin—or, rather, oxyhamoglobin.*

The remarkable way in which iron increases the formation of
hsemoglobin, in chlorosis for instance, is as well known as is the fact that
it is the most important constituent of hematin. As to its functional
connection with adrenoxidase, the reader is referred to the thirteenth
chapter. We have seen that iron is taken up mainly from the duodenum

by leucocytes; additional evidence to this effect was recently contributed-

by Matzner.® It is then, as shown by many investigators, including
Wiltering™ and Macallum, deposited in the liver, where, according to
Wiltering, Kunkel™ and others, it undergoes changes that fit it for the
formation of hemoglobin. The researches of Quincke,™ W. 8. Hall ™
Schmey™ and others have shown that besides the portion converted into
hemoglobin, any excess of iron was stored in the liver itself, the spleen
and the muscles, particularly the myoeardium. I have submitted in the
first volume evidence suggesting that part of the iron in the liver was
carried by eosinophile leucoeytes to the capillaries of the alveoli, where
it was absorbed by red corpuscles along with the albuminous portion of
hemoglobin, the adrenoxidase.

The presence of iron in chromatin, the living substance of
cells, and in the nucleo-proteid out of which it is built, points
to a third important action when this metal is administered to
subjeets in which it is actuhlly deficient:* being endowed with
marked catalytic properties, iron probably serves as a catalytie.
The red corpuscle being a living cell, its heematin, owing fo its
rich iron content, is its nucleus. The normal elaboration of
hamoglobin is carried on through the iron-laden chromatin of
nuclei derived from meats, fruit, vegetables, ete., which thus
becomes the mother-substance or “hwmatogen” of hemoglobin.
But once in the corpuscle, the life or working efficiency of its
hematin (which remains in the cell) must be maintained. Its
iron fulfills the identical role that the adrenal principle does
in the tissue-cell, viz., the albuminous portion of the hemoglo-
bin (the adrenoxidase), to which it is linked, serving as source

* Author's conclusion.
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of oxygen, the catalytic process continues uninterruptedly until
the corpuscle itself is worn out and destroyed.*

Hammarsten refers to the now familiar fact that “the nucleo-pro-
teids contain iron,” and that the ash of muscle (meat) contains from
0.04 to 0.1 per 1000 parts.*® Iron was found in chromatin by Macal-
lum,™ in the chromatin granules, fibrils and nodal points of the chro-
matin network in the nuclei of animal and vegetable cells examined, and
gometimes in the cytoplasm. Moliseh®™® found that in the absence of
iron, plants fail to form chlorophyll. The presence of assimilated iron
was discerned by Macallum even in the lowest forms of life; the protozoa.
Bunge had been led to conclude that the chromatin of plants was the
mother-substance of hemoglobin; Macallum reached the same conclusion
as regards both animal and vegetable chromatin.

The catalytic property of iron is now generally recognized. A.
Robin and Bardet™® conclude in this connection that “all the researches
of recent years tend to demonstrate that soluble oxides and the metals
themselves, when in the colloidal state, can fulfill the part of ferment.”
As the albuminate formed in the stomach is a colloid and the adrenoxi-
dase converts the organic iron ingested into an oxidase, we have the
conditions required for this purpose.* Referring to the funetion of this

* ferment, Robin and Bardet remark: “One should say, in truth, that

they are catalytic ferments,” which “borrow from the left to deal out
to the right.”

Poisoning.—Poisoning by iron ingested by the mouth is
rendered practically impossible by the faet that it is absorbed
very slowly, the rest passing out by the intestinal canal.
Attempts have been made to ascertain its toxic effects by
injecting iron salts, such as the tartrate of iron and sodium,
into animals. But introduced in this artificial manner, iron
fails to undergo the preliminary gastro-intestinal treatment
which prepares it for physiological assimilation.* The results,
therefore, are apt to be misleading and are, at best, purely of
academie interest.

Therapeutics.—Iron is chiefly used in an@mia, and partic-
ularly in chlorosis. As will be shown in the article on Anzmia,
however, it is indicated in a limited number of cases, depres-
sion of the functional efficiency of the vasomotor and adrenal
centers accounting for the majority of instances in which
pallor, muscular weakness, ete., are witnessed.* In the cases
of true anemia, those due to food containing an insufficient
quantity of iron, its effects are, of course, striking, as they are
in chlorosis. This is readily accounted for in view of the cardi-
nal functions this metal fulfils in the economy.

* Author's conclusion. :
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PHOSPHORUS,

Physiological Action.—The réle of phosphorus in the or-
ganism is of cardinal importance in view mainly of its identity
as a component: (1) of the nuclein of all cells, including the
leucoeytes:* (2) of the nueleo-proteid granulations which these
cells seerete into the tissue cells to take part in their vital inter-
changes, and into the blood, to sustain (with adrenoxidase) its
normal temperature ;* (3) of the thyro-parathyroid ferment, thy=
roidase;* (4) of the myelin of nerves, which, with the adrenoxi-
dase circulating in the axis-cylinders and their networks in the
myelin, generates the nerve-impulse;* (5) of the cell-bodies of
all neurons and their dendrites as chromatin, sustaining therein
(with their oxychromatin, adrenoxidase) their vitality and
functional activity, as it does in all other cells;* (6) of bones,
chiefly in the form of caleium phosphate.

The human organism acquires its phosphorus in organie
combination from animal and vegetable foods, and it is in such
a combination that phosphorus is absorbed. When, therefore,
it is administered in an assimilable form in disorders due
entirely or partly to deficiency of this element in either or all
of the organic bodies enumerated above, it can, in suitable cases,
restore function.

L

The important funetions I aseribe to phosphorus were reviewed in
the fifteenth chapter, to which the reader is referred. The far-reaching
role of this element in the organism which the foregoing statements
indicate, is well shown by experiments of Forster™ in dogs, which led
this author to conelude that deprivation of phosphorus proved fatal more
rapidly than actual starvation. The animals were fed on meat from
which all the phosphorus in organic combination was as much as possi-
ble removed artificially. The animals soon reached a condition of ex-
treme exhaustion. Conversely, Pouchet and Chevalier® referring to
the effects of organie compounds of phosphorus, state that “they increase
nutrition, as shown by inerease of weight; ameliorate nervous aetivity
and muscular tonus: increase the percentage of hemoglobin—all phe-
nomena which indicate marked synthetic assimilation under the influence
of these compounds.”

The therapeutic.effects of phosphorus are best obtained by
administering this element in organic combination, the glycero-
phosphates for instance. When phosphorus or any of its oxi-
dizable preparations is used, it becomes oxidized in the stom-

* Author's conclusion.
214 Forster: Zeit. f. Biol., Bd. ix, 8. 297, 1873.
416 Pouchet and Chevalier: Bull. gén. de thérap., Dec. 30, 1905.
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ach by the adrenoxidase of the gastric juice, or in the intestine
by that of the intestinal juice.® It is then absorbed as hypo-
phorous or phosphoric acid, an inert substance which the organ-

ism eliminates as a useless waste along with the phosphoric acid

derived from tissue metabolism. Hence the frequency with
which phosphorus proves of no therapeutic value,

Cushny®® states that “the fate of phosphorus in the body is still
obscure,” but that “it is possible that some of it is oxidized to phos-
phorie acid.” Ranvier™! found that when phosphorus \\'-.L..a-um-mlniml
under the skin, the only result was arrest of local nutrition, Being
endowed with intense affimity for oxygen, it ub\:m_usly (le])lvi&:.-e the nmgi:-l
boring tissues of theirs and becomes itself (:pxl}‘llmul_ Cau®® gl‘ﬁu{um‘l}
that phosphorus was oxidized by the tissues. _lhe_ presence -0! ‘ld{l.ﬂ().\ll-
dase in the tissue fluids fully accounts foerhm, since it forms part, as
we have seen, of the gastrie secretions. The oxidized pm‘tu‘m‘t_n[ ,“'Effu
phosphorus is ingested loses its toxicity, for, as _statm[ by Cushny, 34
soon as it is oxidized, phosphorus loses its specifie action, all tiu-] lt(l-:-t
being comparatively harmless.” This has been em;lhaslznd h_v‘jcle 3;-
gearches of Bokay,™ Stassano and Billon™ Frenkgl-’ :1}1‘1 others, The
last-named author found that, “contrary to the affirmations f{f the par-
tisans of phosphorie acid, the latter is ,i’ncapnhlu of assimilation by the
economy, and is excreted in its totality.

Untoward Effects and Acute Poisoning.—The presence of
adrenoxidase in the blood* explains many facts which so far
have remained obscure.®

If the dose of phosphorus is sufficiently small, it may a}l
be oxidized and prove harmless. When, however, the dose 13
large, the secretions are not alone deprived of their ()X_\"g(-?ll,*
but the cellular elements of the gastric mucous membrane like-
wise. Severe gastric pain, eructations of gas emitting a strifng
odor of garlic oceur, and the patient experiences a gensation
of heat along the wmsophagus, with great thirst, headache,
nausea, vomiting, the vomitus being often luminous in the (?ark
_all due to a severe gastro-adenitis thus excited. Erosions
may involve the local vascular supply and entail the presence
of blood in the vomited material. What portion of the phos-
phorus remains unoxidized on passing down to the inltosti.ne
excites therein corresponding lesions, even the colon being in-
volved in the morbid process. The violent burning pain in the

* Author's conclusion.
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epigastrium gradually extends throughout the entire abdomen;
diarrheea develops rapidly into violent purging, the dejecta like-
wise being phosphorescent in the dark, and sometimes bloody.
At times the local inflammatory process is so severe that reflex
excitation of the intestinal glandular elements and muscles can
no longer occur and constipation results.

The well-known gastric lesions are duplicated in the intestinal
canal. Plavec™ found experimentally in dogs that phosphorus caused
h@morrhagie injection of the duodenal mucous membrane, and in some
instances ulceration. In an acute case reported by Newey,™ the
stomach, which contained eight ounces (250 gms.) of blood, showed areas
of softening and ulceration. The entire intestine presented eorrespond-
ing signs, the transverse colon being intensely inflamed. The vascular
engorgement observed even in acute cases is not due to the loeal action
of the poison alone, however, as is shown below.

Death may occur suddenly during this, the acute stage, but
it is due to a cause differing entirely from that which entails a
fatal issue when the case is prolonged, namely, reflex inhibi-
tion of the heart,* by excessive (sympathetic) constriction of
its arterioles.* This organ becomes suddenly very weak, the
pulse likewise; the pupils are widely dilated, and coma and
death soon follow.

Wood™* states that “in the very acute cases of phosphorus-poison-
ing a primary condition of pronounced cardiac weakness, passing into
paralysis, may be present.” Witherstine®® refers to a case in which
death occurred in half an*hour. Chtchebrak™ found that the first
action of the drug was to inerease the rapidity of the circulation and to
raise the blood-pressure, this being immediately succeeded by a decline
of vascular tension. As inhibition of the heart is due to exeessive vaso-
constriction of its arterioles,® the preliminary rise of blood-pressure
indicates how phosphorus ean provoke cardiac paralysis.

In the majority of cases, the symptoms, after a period of
acute suffering, lasting from a few hours to two days, abate, and
recovery apparently occurs. After one or more days of rela-
tive comfort, however, the acute symptoms reappear. But
now the pain extends to the liver, which organ may be found
to be enlarged, and the vomiting often contains “coffee-ground”
material, i.e., altered blood. The stools, if diarrheea prevails,
are occasionally bloody and are apt to be clay-colored, the lat-
ter fact indicating the absence of bile. Neither the vomited

* Author's conclusion.

24 Plavec: Arch. f, exp. Path. u. Pharm., Bd. xlviii, 8. 150, 1902.

24 Newey: Lancet, Sept. 22, 1900.

24 Wood: Loc. cit., thirteenth edition, p. 461, 1906.

=5 Witherstine: Sajous’s “‘Annual and Analyt. Cyclo.,” vol. v, p. 471, 1900,
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material nor the stools are plmsphorescent_ at this stagc——}evT-
dence to the effect that the greater part, at least, of theﬂp .:Obi
phorus (the unoxidized remnants) has l_)ecn gradually al‘mol )el'.
into the circulation, and that the dejecta now contain oniy

phosphorus oxides.

stated, a portion of the phosphorus is Ot)‘:idimd‘ill;
al by tl cidizi stance of its secretions. “
imentary canal by the oxidizing substanc { its ! _
:;he z:J]fmll'(:lt]v vears been demonstrated,” says W ood,® “that [:hﬂap};url!a.
1:Eies infto‘ the blood as phosphorus, and not in the form of phosphoric
55

id or othe » Wegner,” Husemann and Marmer, Dybkow-
ot e sl us not only in the blood and liver,

Yy s have found phosphor “ )
%!:131. n;t:(])d il;’lt }llt;lrj,altlllc‘ieilf l;ll anu&\ On the other I‘mnd_,‘ mellq%-""q‘l;m:
ascertained that it was eliminated as hypoph_usphorlc acu}, q\:‘uu ;3 ;imi-
tesson and Malmgren®" observed after adnmusterm?{ﬁ]‘:u_'getj ci._;;l mlt m;t
phorus sesqui-sulphide to rabbits, a ren}arkablc excgr}n 1;1 : lIL o [aoid
only of nitrogen, sulphates and ammonia, but also of phospho :

As previously

The recurrence of acute symptoms marks the heginnir.lg of
the so-called “subacute” stage, a time when the hlogd's fune-
tional activity has become impaired mainly by active hamo-
lysie.* This is due to the fact that the phosphorus-lad@
ﬂtlcleo-proteitl of the plasma 18 supplemented ‘hy t.he phos-
phorus absorbed from the alimentary (j‘anal.* The slmu.ltane{i
ous presence of an excessive proportion of phosphorus an

adrenoxidase in the blood-plasma, by liberating heat-energy to
an unusual degree, correspondingly enhances ?‘he protcoly:tl@
activity of the blood’s trypsin, and haemolysis, 1.e., destrt‘lctlon
of theured corpuscles, occurs.* As an inordinate pl'opprtmn of
adrenoxidase is utilized in the process and the coagulgtmg prop-
erties of the blood are due to this substance (which' is, we have
seen, the “fibrin ferment”), the blood itself lgses 1t:~' coagu]a}lt:
ing properties.* It becomes unduly fluid, an(l,' passing readlt);
through the capillary walls, ecchymoses occur in various parts
of the body, besides, in many instance,.hwmorrhages fmmrthe
noge, uterus, in the retina, and occasionally gangrene. The
normal result of such a condition of the blood soonghowsf itself,
ie., great weakness, collapse, and death by cardiac fazl.ure—f
often preceded by convulsions caused by the accumulation o

* Author's conclusion.
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toxic wastes which the deficiency of adrenoxidase in the blood
entails.*

Corin and Ansiaux* ascertained that “fluidity of the blood is

found only in cases of phosphorus-poisoning which have followed a sub-

acute course,” When introduced into the blood-stream, phosphorus is
independent therein of the synthesis of nucleins; for Réhmann® found
that inorganic phosphorus compounds were hardly used at all. It is,
therefore, as surplus to the nucleo-proteid’s phosphorus that it occurs in
the blood—the aggregate thus becoming pathogenic by increasing, with
the adrenoxidase, general metabolism. That this actually oceurs is
shown by the fact that there is, as stated by Cushny,® “a very consider-
able increase in the nitrogen” during this stage, “even although the
patient continues to fast.” That red corpuscles are destroyed during
this process has been emphasized by the investigations of Vogel™ in birds;
the hemolysis began the second day, and by the sixth the comparative
blood-count showed that one-half of the red corpuscles had been de-
stroyed. Similar experiments in mammals (dogs) by d’Amore and Fal-
cone™ gave similar results. Wood™ refers to Concato as having shown
that the red corpuscles were “diminished in size and altered in form"—
proof that they were undergoing destruetive metamorphosis.

The fluidity of the blood is evidently a feature of the subacute
stage. Cevidalli*® found that in order to render the blood uncoagulable
in dogs, phosphorus had to be injected from five to ten days. Again, it
is undoubtedly to the destruction of adrenoxidase (the fibrin ferment)
that the fluidity of the blood is due. Cevidalli also observed a “gradual
diminution and disappearance of the coagulating ferment.” The lethal
phenomena are obviously, under these conditions, due to the same cause:
Cushny,*® referring to Araki® remarks: “In the statement that lack
of oxygen plays a part in phosphorus-poisoning, he only confirms the
impression of many earlier writers.”

A striking symptom of the subacute stage is jaundice, first
of the conjunctive, then of the whole body, which may appear
from thirty-six hours to several days after ingestion of the
poison. This is the result of several factors. The phosphorus
from the alimentary canal having first to pass through the liver,
it provokes therein a process identical to that in the bloods
here, however, the red corpuscles are not alone attacked, but
the hepatic structures per se likewise, and necrotic foci are
formed in various parts of the organ.* Hence the fact that it
becomes enlarged and painful. At first the activity of the
liver-cells is greatly enhanced, as shown by a marked increase

* Author's conclusion.

%2 Corin and Ansiaux: Vierteljahressehrift f. gerichtliche Med. u. Sanitits,,
5. 80, 212, 1894,

23 Rohmann: Berl. klin. Woch.,, Bd. xxxv, S. 789, 1898,

24 Cushny: Loc. cit., fourth edition, p. 599, 1906,

=5 Vogel: Arch. intern. de pharm. et de thérap., T. x, fasc. ili et iy, 1802,

25 q'Amore and Falcone: Arch. de pharmacod. de Gand, vol. i, p. 247, 1894

27 Wood: Loec. eit., thirteenth edition, p. 436, 1906,

28 Ceyidalli: Riforma Med.; Phila. Med. Jour., Feb. 7, 1904

= Cushny: Loe. cit,, third edition, p. 603, 1809.

0 Araki: Zeit. f. physiol. Chem., Bd. xvii, 8. 311, 1802-93; Bd. xix, S. 438,
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in the pigment excreted—“pigment,” meaning here bllll‘\lblg
L= i y . |
and hematoidin, both of which, we have seen, are reduce

~ adrenoxidase.* Finally, the bile thickens, owing to the pre-

gence therein of its usual constituents, and al'so of cd_l‘ular
detritus, broken-down corpuscles, ete.—all of which C‘OIlt.I‘I iute
to block the biliary passages. Jaundice appears at this tu\nc. .
By “jaundice” here is meant a condition due to tb_e fx,s;)lr'pt

tion into the general circulation of reduced adrer.mmdase ]1.4
“should have passed out with the bile.* On reat:lung thfe 'Tfl};
this substance, by a process similar. tq that which preval : I11 .
the pathogenesis of bronzing, gives it its )’f‘-llow -h\uet—-;;n, :;me
stage of melanosis.* The reduceq adren‘om.d.ase .15,51 f} rem'l:

and even before, found in the urme as “hilirubin” or “he@mi

S »

tmdu'll‘hat destruction of the hepatic tissues is dmi“to the action ?:E dsogig
autolytic ferment has been suggested by J'M(l)ll)g{.)d- Itllriqaalaiobs!tlgnec-e o
gﬁ? ‘l-:gg:lm;:ec:)’:fn]’)iobsi:(llmtﬁ’ezuf:l(t)etotp?(;iehfpfzillf:?n(:gen i};wl;!e} and a}::r::(]):(alr
dase '( fibrin ferment). The destq1?ti\'e process in the liver mtl?is s
i ot dwyssotsky™® found necrotic foei in g‘hr
erﬁeﬂd ftl,;:: hEII::l)ﬁ('. cellular ‘elements eo.nverted mt_o .q fine g;&;{::z‘;“
detritus amidst which the nuelei f.'ould hardly be dete(i,:led.art gl
shates et e o The bood and e vent, ncrese of Pi

ment formation in the liver.” The intra-corpuscular constituent of

mog obi whic Y Aves I CO 0 of
lmder ﬂ-bno ]'L'lal nd.'ltlonsr ne .
hﬁ bl n ( hi h (’n] y le ) tl]em .

ich i : cen up) is, we )

s when the corpuscles are broke . . . i

?3::53"1 states that “llgematin erystals are occz;smn&ﬂ:} fm;luildii:: t(ltlm(zl 1} Pl::-
Demarbaix i 200 over, found hemato J

»  DPemarbaix and Wilmart*® moreover, ! pidin, (ACHoR:
gﬁ?lase) in the urine. The sequence of events given above was trac

in dogs with great assiduity by Stadelmann.*® . a4
The engorgement of the biliary passages, 1)L‘S'1des de eeld—
ing into the hepatic veins what reduced- adr-ennx:dase sholjl
have passed out with the bile, thus causing its return t(; tll;
blood-stream,* simultaneously provokes engorgement 0 .
entire vascular system. The vessels, wh_nse \Yalls tfmd a]resll A
to dilate owing to the lowered metabolism in their muscular
walls incident upon the hamolysis anq deficiency of adrenom:
dase in the blood per se, are thus submitted to centrifugal pres

* Author's conclusion.

af*ﬂfi‘é’éﬁ Zeit. f. phiysiol. Chem., Bd. xxx, S'Blf'x;'ﬁmé P T
22 Podwyssotzky: St Petet;;]gurg med. Woch., A B .

3 West: Lancet, Feb. 4, 1803. = :
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25 Wood: Loc. cit., thirteenth ed:tlon‘é]&. e e 1
28 Demarbaix and Wilmart: Presse méd., vol. . po %,

869.
27 Gtadelmann: Archiv f. exp. Path, u. Pharm., Bd. xxiv, 8. 270, 1888,
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sure and still further dilated.* The cerebral vascular system,
including its cellular elements, becoming hypersemic,* head-
ache, restless and dreamy sleep or wakefulness are complained
of. If the cerebral congestion becomes very great,* wild
delirium may ocenr. A similar condition of the spinal sys-
tem® may evoke disorders of sensation, particularly of the tem-
perature sense, hyperalgesia, pains suggesting neuritis, mus-
cular twitchings, localized spasms or even general convulsions,
the latter being often the precursors of death.

In cases that recover, the phosphorus available in the intes-
tine has finally been either oxidized, eliminated or absorbed ;

the destruction of red corpuscles and hepatic cellular elements -

then ceases. The bile gradually losing its viscidity, the accum-
ulated detritus is voided into the intestine and eliminated ; and
the skin “pigment” being absorbed, relatively normal condi-
tions are restored, though the patches of destroyed tissue in
the stomach and liver may become the seat of interstitial con-
nective-tissue proliferation. In the liver, this may assume the
type. of a true cirrhosis with atrophy of the organ. Digestive
and nervous disorders often persist some time after recovery.

A striking feature of the morbid process is the presence
of fatty degeneration in all organs, including the smallest
arterioles of the spinal cord. The so-called “fat” here is a mix-
ture of blood-constituents, fibrin, nucleo-proteid, ete., formed
when the supply of adrenoxidase is inadequate to maintain the
temperature and fluidity of the blood.* It is a post-mortem
phenomenon corresponding in a measure with that of myosin
formation.* -

. That the blood-pressure is lowered has been observed by a number
of investigators. Schiff™* years ago noted that the arteries were so
widely dilated after death” from phosphorus-poisoning, that the veins
were comparatively empty. Pal** aseribed this vasodilation, not to the
weakened cardiac power, but to dilation of the vessels themselves, Cor-
nil and Brault™ ascribe the lesions found in the interstitial process in
- the vascular walls and the organs in general to a sui generis fatty pro-

cess, 1.e., one preceded by no inflammation, and beginning six or seven
hours after the ingestion of the poison and terminating four to seven

days thereafter. Vollbracht® in accord with these observations, found

the vaseular walls degenerated and associated with gangrene of both
extremities.

* Author's conclusion,

5 Schiff: [bid., Bd. 11, 8. 345, 1874,

0 Pal: Wien. klin. Woch., Bd. ix, 8. 999, 1896,
# Cornil and Brault: Manguat: Loe, cit.,

vol. 1, p. 972, .
% Vollbracht; Wien, klin, Woch., Bd. xiv, g. 12881,3 1901 e
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The “fatty degeneration” of phos[llmr?;{pm:.o}]é?ﬁnli iléxeihaés Otlder
fici renoxidase.® After referring
o a deficiency of adrenoxidase,  ef ; Qe
“IE::E’H;M lessened oxidation of proteid fats efl.ilmne(.l {ath ‘dﬁgzi;:‘:l
:ilon’ as inconsistent with known facts, Cushny remarks: JHo
oxidation and fatty degeneration oceur mget,t.h'mi llgde; b::l J:m )relatiun
! st almost certainly be ¢
however, that there must alm ) . causal 1 ;
t;bi:tl::(’een them, though it is impossible to state at present its exac
o )

nature.” o S . sl
Chronic Phosphorus Poisoning. — This form of poison

ing, observed usually among persons employcd in t.he 111115111'11;:1;;
ture of white sulphur matches, d]ﬂ.crs. from -the acute (t)lm 4
that the quantity inhaled at a gi\'el} time is madcj(_luate 0 ptll
yoke acute phenomena. The cuntmueq abso_rptlun f'ro.l:licaﬁe
respiratory surfaces, however, finally gives rise to prac (,')é
all the symptoms already (‘nunwm{-ed, the 1110‘.:~t commo;? ke
which are weakness, abdominal pains, anorexia, a gar icky
breath, gastric disorders, diarrheea or obstn:z‘lte L‘Ul‘lgcb‘tw‘il']&)a
subicteric color of the skin, wasting, ete. llie::'L" cases di l,l'
from those of the acute type, in that they suffer from nf:crotslla
of the lower jaw. This condition has bueu_f(.mud to }t)e 1}?
result of penetration of phosphoru&fumesl to this bonF t1rogﬁ
the intermediary of carious teeth.' This process 18 rteal_kz
explained when the fact that bony hss.;ues are deP‘end;n s | Il]to
all others, upon adrenoxidase for their oxygen, 18 ta en i A
account: the nutrient plasma of the bone hcmg depm?'edfo
its oxygen by the phosphorus, which has a greatu.l; alﬁmt‘y Sr
it than the hone itself, the latter, no longer nourished, dies.

its kept i 8 -fumes suffered in
Tegner®* found that rabbits kept in phosphorus suffered 1
no \\'zf?"{f{;::l; neerosis if their teeth were sound, but th.at fl?[lur'le(? ’;n
which “the jaw-bone could be }'eac_laedbb_y' tl(:le tf}lllilzee;) h\(\)ri;] ?mr(:ls?\? cfrkeri)
jostitis and necrosis. Magitot™ observe at phos s
ls)::n](:lsi?dlgwiti'l perfect teeth were free from necrosis e\er]; gfttm t]];e.;\ll ;
pmpplcwment at this occupation, while all those who had bad tee
fered from necrosis.

The treatment of phosphorus poisoning is described in a
ial section at the end of this volume. '
apeu‘i‘lhei;peutics.—’[‘he physiological func‘tiou I have ascrlbog
to phosphorus in the tissue-cells (includmg _I]er\'e-}?clls) ‘am
blood, viz., to liberate heat-emergy by combining with oxygen
of the adrenoxidase,* places this element among our chief re-
sources as a therapeutic agent, since it constitutes one of the

¢ '8 conclusion.

”L"‘i(’:‘;{:gzy: Loc. cit., third edition, p. 605, 1399'87"
#8 Wegner: Virchow's Archiv, Bd. lv, 8. 11,21 1§fr
%4 Magitot: C. r. de I'Acad. de méd., Mar. 12, 18%.
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pillars of the vital process itself.* By the use of strychnine, 7-
)

digitalis, coca, ete., we greatly stimulate functional activity,

but the judicious adjunction to them of substances which

actua]ly. take part in function, such as phosphorus, iron,
appropriate foods, etc., we supply besides, the building material. *

1t is as such that phosphorus is especially heneficial in newras-

thenia due to overwork, anxiety, mental strain and sexual ex-
cesses. Here, it actually replaces missing materials.* In ane-
110, jche addition of phosphorus to iron will render the latter
effective where before it was useless, because the improvement of

the oxygenizing power of the hlood requires a corresponding in-

crease of available nuclein.* In impaired nutrition following
exhausting diseases, such as influenza, typhoid, typhus, intermit-
t'ent .fevers, ete., the same indication prevails. This applies
likewise to debility following prolonged lactation, ave-rwo.rkr
shock, sorrow, ete. Tn the digorders which are thought to b;-
1‘10rma1 lresults of old age, such as loss of memory, mental torpe.r“
nsomnia, efc., an inadequate supply of phosphorus, iron aﬁé
lodine, is the pathogenic factor, and these agents will often serye

to prolong a useful life. In the depraved condition to which

W_wrphinomania and chronic alcoholism finally drive the pa-
_tl(}Il'f, .the judicious use of phosphorus after cessation of the
hablt-m conquered, fiot only hastens recovery, but tends to pre;
vent its recurrence by enhancing the nutrition and conductivity
of all nerves.* Finally, the value of phosphorus in rickets and
osteomalacia is generally recognized,

* Author's conclusion.
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CHAPTER XX.

THE INTERNAL SECRETIONS IN THEIR RELATION
T0O PHARMACODYNAMICS (Continued).

TIHE SYMPATHETIC CENTER AS THE SLEEP CENTER.

Bradbury, in his Croonian Lecture, stated eight years ago,
that “notwithstanding the brilliant and laborious researches
of physiologists and neurologists during recent years, the phe-
nomenon of sleep is still enveloped in mystery”—a conclusion
which is still applicable. The reason for this is plain in view
of the fact pointed out by myself in the first volume, that this
function is intimately connected with the circulation of oxidiz-
ing substance (adrenoxidase) in the neurons and their dendrites,
that sleep is due to a diminution of this substance in these ele-
ments, and that the adrenal system is intimately connected
with this process. To overlook this intrinsic nervous circula-
tion and the ductless glands in this connection is to perpetuate
the “mystery” to which Bradbury refers. And this applies not
only to the mechanism of sleep, but also to a widespread source
of suffering, insomnia, and, moreover, to the action of hypnotics
and anwsthetics.

A diminution of adrenoxidase in the nervous elements
reforred to entails a corresponding reduction of metabolic
activity and other phenomena connected therewith. Howell®
wrote recently: “The central and most important fact of sleep
is the partial or complete loss of consciousness, and this phe-
nomenon may be referred directly to a lessened metabolic activity
in the hrain tissue, presumably in the cortex cerebri.” Again,
“the physiological oxidations are also decreased, as shown by
the diminished output of carhon dioxide.” A fall of blood-
pressure is also present, as shown by Tarchanoff® in dogs and
by Brush and Fayerweather* in man.

t Bradbury: Lancet, June 24, 1899.

2 Howell: “T. B. of Physiol.,” p. 238, 1905.

3 Tapchanoff: Arch. ital. de biol.,, vol. xxi, p. 318, 1894.

+Brush and Fayerweather: Amer. Jour. of Physiol., vol. v, p. 199, 1901.
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