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PIIOSPHORUS AND SOME OF ITS COMPOUNDS.

Phosphorus.— Phosphore, Fr.; Phosphor, Ger. A tl‘a:nshment,
nearly colorless solid, resembling wax, without taste, but having a pe-
culiar smell. Its specific gravity is 1°8.

Oleum Phosphoratum.—Phosphorated oil. Prepared by dissolv-
ing phosphorus in ether and almond-oil. One part of phosphorus to
100 parts of the menstruum. Dose, mi—mv.

Pilulee Phosphori—Phosphorus pills. Each pill contains a‘?out
1 grain. Phosphorus is dissolved in chloroform, and ‘1.11011_1111,\:0(1
with powdered althea and acacia, glycerin, and water. The pills are
coated with balsam of tolu.

Tinctura Phosphort (not official).—Pkosphorus, one grain ; u.hsol‘ute
aleohol, five drachms ; glycerin, one ounce and a half sPirit of wine,
two drachms ; spirit of peppermint, two scruples. “_Dissolve the
phosphorus in the alcohol with alittle heat ; at the same time warm the
spirit and glycerin together. Mix the two so]uti{ms.whlle hot, and aid
the spirit of peppermint on cooling. Dose, one half to one drachm.

Tinctura Phosphori Aitherealis (not official).—Solution of phos-
phorus in ether. Dose, five to ten drops in sirup. A solution of phos-
phorus in chloroform, or bisulphide of carbon, may also be prepared
for internal administration. Pills of phosphorus may be extempo-
raneously made by mixing the bisulphide of earbon golution with
some inert powder. The evaporation of the bisulphide lem'.es the
phosphorus in a finely-divided state intimiately incorporated with the
powder. :

Zinci Phosphidwm.—Phosphide of zinc. Dose, one twent}elh to
one tenth of a grain. It is best administered in pill-form made with
conserve of roses.

Syxnraists.—Oils and fats favor the absorption of phosphorus,
and should never, therefore, be employed in cases of poisoning by
this agent. Arsenie, and in a feeble degree sulphur, are synergistic.

Axtagonists.—The chief chemical antidotes to phosphorus are
hydrated magnesia, lime-water, powdered c]mrco:ﬂ,ﬂzmd snl]?hn{'o_ of
copper. To this list must be added turpentine of a certain kind.
Phosphorus is now frequently taken in the form of m:ﬁt(-hc—s,; the par-
ticles of which do not readily dissolve in the stomach and 11‘1test1nz}l

juices. When pure phosphorus, in the sticks or cylinders in which it
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occurs in commerce, is swallowed, large masses may remain imbedded
in the folds of mucous membrane, or, escaping solution, descend with
the other contents of the canal. Considerable time may thus elapse
from the ingestion of the poison until its action begins. Emetics,
therefore, assume a high degree of importance, and the most service-
able emetic is sulphate of copper, which is at the same time a chemiecal
antidote (Hulenburg and Guttmann). Bamberger has shown that
phosphorus reduces sulphate of copper to the metallic state, the first
step in the process being the formation of phosphide of copper, and
that the masses of phosphorns are surrounded by a layer of copper,
preventing its evaporation. He therefore advises that an emetic dose
of sulphate of copper be first administered. Emesis may be facilitated
by giving hydrated magnesia, diffused in a quantity of tepid water.
As catharsis is next in importance, the bowels should be thoroughly
evacuated. After the emetic dose of sulphate of copper has acted
efficiently, this antidote should be given in small doses as frequently
as possible—about one twelfth of a grain every twenty minutes. As
the irritability of the stomach may prevent sufficient retention of the
sulphate, the carbonate of copper has been proposed as a substitute,
although Eulenburg and Landois, in their experiments on animals, have
been unable, by the exhibition of the latter, to prevent death in cases
of phosphorus-poisoning. '

Unquestionably the most important chemical antidote is turpentine,
the French acid turpentine, especially. Letheby was the first to note
that the vapor of turpentine prevented the toxic action of the vapor
of phosphorus, and that workmen employed in the match-factory at
Stafford, who were protected by vials of turpentine worn about the
neck, escaped necrosis of the maxillary bones and other deleterious
effects. Dr. P. C. Andant next published cases indicating the anti-
dotal power of turpentine, and M. Personne submitted the subject to
experimental demonstration and confirmed the observations of Andant.
As turpentine destroys the luminosity in the dark and arrests the es-
cape of the vapor of phosphorus, M. Personne infers that it acts simi-
larly as an antidote, that is, prevents the combustion of phosphorus in
the blood and the consequent consumption of the oxygen. The author
has collected forty-six cases of poisoning by phosphorus, in which tur-
pentine was employed as the antidote, and of this number but four
were unsuccessful (Kohler, Sorbets, Laboulbene, Schimpff, Lichten-
stein, Rommeleare, Berthold, ete.). Rectified oil of turpentine is not
antidotzl. The acid French oil is the preparation which has been
used with success. The experiments of Vetter on animals fully con-
firm Vthe results of clinical experience, for he found that, while the
1-octi_ﬁc:] oil of turpentine had no effect, the crude, acid, French tur-
pentine was very efficient as an antidote, The action of the crude
turpentine is a process of oxidation and combination by which phos-




112 RESTORATIVE AGENTS.

phorus is converted into phosphoro-terebinthinic acid—a spermaceti-
like substance, without poisonous or irritating qualities, which is elim-
inated by the kidneys, the urine having a camphoraceous instead of
the violet odor due to turpentine itself. Although the crude French
oil is to be preferred, it is probable that our common oil of turpentine,
exposed to the air, will develop antidotal power, by absorbing and
ozonizing oxygen. The vapor of turpentine acts in the same manner
on the vapor of phosphorus. The change in the effects of phosphorus
acted on by turpentine has been thoroughly worked out. Adminis-
tered to dogs, from one to fifteen grains, this substance excited no
nausea, did not impair the appetite, caused no change in the tissues,
and was climinated harmlessly by the kidneys.

To sum up : In the treatment of poisoning by phosphorus, in any
of the forms in which it is introduced into the stomach, an emetic
of sulphate of copper should be promptly employed, and the bowels
should be moved by hydrated magnesia. When the stomach is emp-
tied, small doses of sulphate of copper may be administered, but pref-
erably turpentine, which should be given as rapidly as possible in an
emulsion of gum, carefully avoiding oil. To counteract the cardiac
and general systemic depression, opium will become necessary. If
phosphorus has entered the blood despite the use of the appropriate
antidotes, and much %injury to its corpuscular elements has resulted,
transfusion can be employed with considerable confidence, since Jiir-
gensen has succeeded in several instances in saving life by this ex-
pedient. Direct transfusion of human blood, with or without previous
withdrawal of some portion of the damaged blood, is the proper pro-
cedure.

Prysiorocrosr Actioxs.—The vapor of phosphorus is highly irri-
tating to the conjunctiva and to the broncho-pulmonary mucous mem-
brane. If caries of the teeth exist, necrosis of the maxillary bones
may be induced by the vapor ; but it is doubtful whether, as has been
affirmed, such necrosis may occur when the teeth are perfeetly sound.
There is an obvious distinction between the local effects of the vapor
of phosphorus and the disease of the osseous system, the result of the
constitutional impression of this agent.

In ordinary medicinal doses, phosphorus gives rise to a sense of
warmth at the epigastrium, but, if the dose be large, decided heat and
even burning are experienced, and tenderness of the epigastrium re-
mains. Prolonged administration of full doses will excite considerable
gastric disturbance, and a catarrhal state of the mucous membrane. In
the process of the oxidation of phosphorus, hydrogen is evolved, which
in its nascent state readily combines with a portion of phosphorus,
forming phosphide of hydrogen, eructations of which constitute one of

the disagreeable featuresin the administration of this remedy. The
action of the heart becomes more frequent, and the cutaneous circu-
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lation, especially, more rapid ; the body temperature rises somewhat ;
the mental activity and the muscular power increase ; the menstruai
flow grows more abundant, and in males aphrodisiac effects are experi-
enced, and the urine and sweat are more abundantly excreted. PI])EJOS-
pht(?rt_xts pll‘con:;otes the constructive metamorphosis ; it increases the
activity of the organs of vegetati i is i
the fuxzctions of ;nimal li;et??iazilizrllfltrazii'1? : nai]m-al QKC’-t'?}Dt :
tissues, and is a necessary ele,mevlt inlth el s o foru'latwn i
: lecesst 1 ¢ phosphorized fat which holds
an mmportant position in the composition of the cerebral matter. The
administration of phosphorus increases the excretion of urinar ; hos-
phates. s
‘ The effects of phosphorus in toxic doses have been elaborately stud
led, both in fatal cases of poisoning, occurring in man, and by g\( eri‘
ments on animals. The form in which it is swallowed, affects t-h;Ii'at :
at which the action oceurs. If taken in solution in oil, in etimr or n
the paste used as a vermin-destroyer, the toxic svmpto;us ap )czlu"moi'n
promptly t-ha:n if match-heads or ordinary phosgjhorus hasigeen swai
lcwed.. An interval of varying duration elapses from the inrre.stion (;nf
the poison until disturbance of the stomach ensues. This i?lt‘erval
one to three hours—is oceupied by the solution and oxidation of tl?
phosphorus. Then epigastric uneasiness, nausea, and ;’01nitincr com -
on ; ﬁr.sl:, the contents of the stomach, and then m,ucus and bili(i; o
ters I')emg ejected. The vomiting, accompanied by consideral i
e i able epi-
L_,:%tuc pain an&: tenderness, persists usually for several days wllenpit
ztas;;;;;r(sg?oxzzxil :jlai:‘illﬁtel]i owizfg”to ;he presence of the ,so-called
-Gagesmand.; ack-vomit.” At first the vomited matter
,l‘;::f a d{ztmct ctd[.)r of pllosphoru.s,‘and appear phosphorescent in tte;es
mert; mjn- .tt,hrc ;10;)(:;1 days c;f‘ V(])Ii’tltlllg these symptoms disappear, and
ay vhen be more or less haematemesis, as well as coffee-gr s
due to erosions of the mucous membran Volf ”‘1'30 o g:i?‘mab,
E]ﬁe intestines varies with the presenceeo(jzm?)]sf:g;:e rtl)illepl(;zi}s}]]lolf::s fi
eir contents. The S be si .
- ;;)_“c, lelmtit;yolin??j:;;et silmply pasty and grayish from the
phosphorescent in the dark }4‘: 3“ e L B
irritated, will the svmpt';m‘; bc: t(l’fmd”ffglf’; . S
i Shomymnpony: ose of constipation, diarrheea, or dys-
entery. The very characteristic but not invariable s : t : r ?’S
—appears on the second to the fifth day af;,or tfliymp'om'—JaUI](1lce
poison. It is absent in one fourth of the ec: : Rl
ey L ) : ases, and may be absent,
i presel;:tzozgzicfsﬂjjf fatty degeneration of the liver (Wolfe,

appearance of j: i i 'S i
s G L Pr jaundiee as it oceurs in

s It does not attain the maximum at once, but
R as some yellowness of the conjunctiva, the urine alsc
>coming dark and loaded with ura ' o i
T A with urates, at the same time
¢ che rhi o
mical changes which phosphorus undergoes in the stomach
>

a ld. h(_' (,'OHIbin lti()lls b} 7hi i
10 k “’h e 3 y T
lch 1t ent TS the b].ood, are as et not full
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explicable. That some phosphoric acid and phosphide of hydrogen
are formed is certain. That the oil or fat in the stomach will dissolve
some portion of the phosphorus, and thus facilitate its diffusion as
phosphorus into the blood, is highly probable (Husemann and Marmé).
Phosphorus is also slightly soluble in water at about 100° Fahr., and
in organic fluids, as the bile, to a greater extent (Hartmann). As in
the oxidation of phosphorus, phosphorous and phosphoric acids, and
phosphide of hydrogen, are products, it is certain that these exert a
poisonous influence to a greater or less extent in the stomach (Lecor-
ché). A portion of the agent taken undoubtedly enters the blood as
phosphorus, and the ‘subsequent changes in tissue-metamorphosis are
due to its presence in the blood, where it has been detected by Bam-
berger and others. With the entrance of the poison into the blood
the action of the heart increases, and the temperature rises, the fever
having a remittent type (Mannkopff). Toward the end, however, the
function of heematosis and of tissue-metamorphosis are so depressed
that the body-heat declines below normal. In other cases there is no
fever at all, or it appears near the end. Very great weakness of the
heart’s action has usually been observed, and the pulse has been much
accelerated, although in some instances it became very slow, descend-
ing as low as 40. The damage done to the blood is shown in the
hamorrhages which take place from the various mucous surfaces—from
the nose, stomach, intestines, kidneys, uterus (menorrhagia and me-
trorrhagia)—and into the areolar tissue, in the form of petechi® and
ecchymoses. A hemorrhagic diathesis develops, so that the bleeding
from a simple wound, a leech-bite, etc., may become uncontrollable.

The intellect may remain unimpaired, but usually there are restless-
ness, with coma, sometimes noisy delirium, anwsthesia of the extremi-
ties, paresis of the members, and, near the end, convulsions (Hermann).

The poison entering the blood is eliminated chiefly by the kidneys.
The changes occurring in the urine are of especial interest. No depart-
ure from the normal occurs until the alterations in the composition of
the blood, and the general steatosis, prepare the way. The urine is
diminished in amount, contains albumen, blood, and sometimes fibrin-
ous casts. When jaundice comes on, its appearance is first announced
by the presence of bile-pigments and acids. Urea almost entirely dis-
appears toward the fatal termination ; leucin and tyrosin are occa-
sionally present, and a peptone-like substance ; but the peculiarity most
distinctive is the large quantity of paralactic acid, especially in the
fatal cases (Schultzen and Riess).

The duration of the cases of phosphorus-poisoning is by no means
uniform. Although the rule is that symptoms do not follow immedi-
ately on the entrance of the poison into the stomach, there are cases
in ‘which pain, nausea, and vomiting do occur almost immediately, and
the most formidable symptoms come on promptly. One case is re-
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ported in which death occurred within nine hours, and numerous cases
have terminated in death at the expiration of forty-eight to seventy-
two hours. But usually the cases are less acute, and death does not
occur before the end of the first, second, or third week. It is impor-
tant to bear in mind that death may take place unexpectedly, before
the most severe symptoms manifest themselves (Naunyn) ; and that
the absence of decided gastric disturbance does not "ne’ces:aarilv n-
dicate a mild case. When recovery takes place, the ilnpl‘()\’en](:llt 18
slow, and the duration more or less protracted. In cases observed by
Schultzen, the swelling of the liver could be distinguished at the ex-
piration of four weeks, although the jaundice and the haemorrhages
had disappeared. %
The changes induced by phosphorus are eminently characteristio,
In the stomach are found erosions of variable extent, often absent ;
fatty degeneration of the epithelium ; and a gastm—nd.enitisw first (Iei
seribed by Virchow, and confirmed by subsequent observers notably
by Bernhardt, whence the membrane has a swollen, grayish, 0;' vellow-
_ish color. The same state of the mucous membrane may exist in the
infestine as well. The liver is much enlarged as a rul(;. but may be
atrophied. In five of the sixteen cases studied by Wolfe the liver was
atrophied, but this is probably a more a.dva-ncedJ(-ha.ugo and is ‘thOI‘{‘.-
fore, encountered in the most protracted cases. The ml,or of 1-1’10 liver
is us.unily a pale yellow, or it may present a deep yellow, the acini :11-1-
pearing enlarged and distinct. The increased size of the organ, and
tho.dmnge in its appearance, are due to fatty degeneration o;th’e he-
patic cells and epithelium (Mannkopff) ; but-,.accé'rdinw to some othc"l‘
authorities, an interstitial hepatitis is also set up whi‘zh is especially
well marked in chronic phosphorus-poisoning, ,The ]'aundiuc}e i:c 1{
agreed generally, is due to resorption of the bile, swelling of th; b‘ilel-
ducts m].cl of Lh.e o?ﬁﬁcc of the ductus communis pre\'e;tintz .the en-
B3 At e s T
: ! suf § this view, but it has also been main-
1t:1111c-d that the jaundice is hzmatogenic from dissolution of the
blood. A
The changes in the composition of the blood are numerous and i
: o . : . rous and im-
Pornant- 1t is fluid, non-coagulable, its corpuseles altered in form, and
It contains much fat (Méhu). There are numerous o.f:chvmoqc';‘e%.-
‘]r(‘t{'lz'“}_’ under the peri- and endo-cardium (noted in thirtéel; Ollf-k(){;,‘*i;'-
il Mt e e o
ecchymoses is favored by fatty 1=n-‘ srati Bapdis iy
and capillaries (Kh‘:])s). - T?ili;‘} l:etlt;‘:n;: i&?ltﬁi t}m Hoktisent
18 als » seat of an

; = . ‘ : acute fatty
degeneration, and its tissue is soft and easily torn :

The spleen is en-

larged < s i
: me, ch‘z the ]\lfh]e}‘i- are also enlarged and fatty, the renal epithe-
lum being erowded with oil-drops. s
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Not every case exhibits the wide-spread changes above deseribed.
If death occur in a short time, within nine hours, as _has been note-d,
not sufficient time will have elapsed to allow of universal steatosis.
There may, indeed, be no characteristic morbid appearances under I"L-‘ucl‘l
cirecumstances. In other cases, the changes may be‘hrmted’to the liver.

Chronic poisoning by phosphorus presents some Interesting features.
Tt oceurs in those who are exposed to the vapor, in wm:kmeu engaged
in phosphorus-factories, and especially in the workers in mateh-f:‘lcto'-
ries. Irritation of the bronchial mucous membrane, and to a less ex-
tent of the éa-stro-intestinal, takes place, with -the fztttendfmt symptonls
of cough, loss of appetite, indigestimi, constipation, falllure of 111.3;:111-
tion, ete. The most important change is ti_mt occurring in the maxi a{
more especially in the inferior maxilla, which is both more severely m:u
more frequently diseased. The lower jaw has.beefl repe:atedly re-
moved for this phosphorus necrosis, which begins in carious teet_h,
develops into a periostitis, and ends in death of the bone. The ahé—
olar process only, or a part or the whole of the bon‘e, may be cast off.
Phosphorus increases the production of osseous tissue ; the sg?ngy
tissue is thickened, and the compact is rendez:ed more dcns‘e. Exten-
sive osteophytic formations take place in animals fed on it, and the
marrow cavity of long bones may be much encroached on, even closed,
by the deposit of new osseous material (Wegner). :

" Tuerapy.—The author enjoins on his readers the-nei:es:-nty for
caution in the use of phosphorus. As this agent so 1‘611(1]];)‘ induces an
acute fatty degeneration, when taken in poisonous qﬂa[.ltlty, the pro-
priety of its administration in large doses for long periods may well
be questioned. ) s

Phosphorus, occupying an important position as an agent utilized
in the constructive metamorphosis, may properly be presorlbeﬂt wh(:!n
the nutritive functions are’ deficient in activity. It is especially in
nutritive failure of the osseous and nervous tissue that phosphorn‘s‘ is
required. The original suggestion by ‘Wegner of its probable 11t}11t}‘
in osteomalacia, or softening of bones, has been :}ctcd on by Friesﬁe,
who found it remarkably beneficial in some obstinate CBseE: .It will
prove useful, also, when this condition exists in ric_:kr;ts. l}lat hlthel:l'o
incurable malady—progressive pernicious anwmw.—has in some in-
stances been apparently arrested by the administration of phosphorus ;
but it has failed in others, Further investigations are needed. -

The physiological action of phosphorus in smz_dl doses in infq‘@amng
mental activity finds a therapeutical expression in the use o.f its prep-
arations in cerebral disorders. It is indicated in pathologlca} states
dependent on anzmia, and contraindicated in vascular congestion and
excitement. Cases of wakefulness, dependent on cerebral angemia and

exhaustion, are often remarkably benefited by phospl‘mrus in the form
of the pill or tincture. It does not procure sleep in the way that
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chloral and bromide of potassium do. By the use of it in suitable
states we supply to the cerebral substance a material which it requires
for the healthy performance of its functions. It acts most beneficially
in the cases of wakefulness in which the nutritive functions of the
body are wanting in activity. The wakefulness of the aged, accom-
panied with muscular cramps, feebleness of memory, giddiness, and
trembling of the voluntary muscles on exertion, is improved by the
preparations of phosphorus. Zarly decay of the mental powers, asso-
ciated with atheromatous changes of the cerebral vessels, and conge-
quent impaired nutrition of the brain, is benefited by minute doses of
this agent. In these states, oceurring in the aged, it is better to ecom-
bine with the phosphorus, or to administer simultaneously, cod-liver
oil. The author has seen good results from such a combination in
paralysis agitans. Large doses of the medicine in these disorders of
advanced life are improper and unsafe. The best results are obtained
from the persistent use of minute doses. M, Delpech has obtained
excellent results from the use of phosphorus in paralysis. . It is ob-
viously adapted to cases of chronic character in which all acute symp-
toms have subsided. The paralytic symptoms which accompany white
softening of the brain (local and circumseribed anemia) have appeared
to the author to be improved by the use of the phosphates, hypophos-
phites, and lacto-phosphate of lime.

The preparations of  phesphorus are very serviceable in rewralyia.
It is true Dr. Anstie, in his recent able work on neuralgia, expresses
the opinion that “its utility is not very extensive or reliable.” Rad-
cliffe, Bradley, Broadbent, Mr. J. Ashburton Thompson, on the other
hand, report cures in some obstinate cases. Mr. Thompson’s experi-
ence indicates that large doses are necessary to effect a cure. 1In hig
own words : “I now invariably begin by giving {; of a grain every
four hours, and this I conclude to be an average dose.” 'The formula
given under the title “ Tinctura Phosphori ” is Mr. Thompson’s ; each
drachm of it contains #; of a grain of phosphorus. With this solution
he has treated successfully thirteen cases of neuralgia. Dr. Broadbent
has given phosphorus with advantage in “epileptiform vertigo,” neu-
ralgia, and “nervous breakdown from overwork.”

We haye no remedy at present more efficient in the treatment of
@mpotence than phosphorus. In the physiological state, priapism is
one of the results of its toxic action, It is, of course, adapted only to

cases functional in character, and not to impotence from organic de-
fect. :

According to Dujardin-Beaumetz, phosphorus is useful in that very
larr':tra‘ct.cd and troublesome disease, progressive locomotor atawria, or
posterior spinal selerosis. Although the author has not observed any
instances of cure of this affection by phosphorus, he has witnessed in
a few instances decided amelioration,
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s has lately been employed as a gubstitute for arsenie in
the skin-diseases for which the latter is used—notably acne, psoriasis,
lupus. The author has seen excellent results from the use of the com-
hypophosphites in acne indurata.
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PHOSPHITES AND PHOSPHATES,

: PRET’.-tRATIONS.——‘S‘!)/T'Z\EZRES Caleii Lacto-phosphatis.—Sirup of the
a(-i,o-phosphahm of.hme. Dose, a teaspoonful. Lactie acid has the
ptopsrt} of dissolving freshly-precipitated phosphate of lime
Compound Sirup of the Phosphates (not official).—Parrish’s chemi
T 0 T ir 3 ] : : :
(%}.food. Each drachm contains two and a half grains of phosphate
of u?n and one grain of phosphate of lime. -
Syrupus Hypophosphitum.—Sirup of the hypophosphites, Com
] - T 3 3 3 3 - i A :
posed of hypophosphites of calcium, sodium, and potassium., Dose, a
teaspoonful three times a day. . iy
Syrupus Hiypophosphitur <
Syrupus Hypophosphitum cum Ferro—Sirup of the hypophos
phites with lactate of iron. Dose, a teaspoonful three times a fiaI: :
. i - ¥ : z ; v J L=Re .'.'--
Sodii Phosphas.—Phosphate of sodium. ¢ Large, colorless, trans
p110111t, mono-chnlc prisms, speedily efflorescing on exposure to air
o](‘ o; elas, h:w‘mg a cooling, saline, and feebly alkaline taste, and 1:.
slightly alkaline reaction. Soluble in six parts of water at G()i’ I‘ilu(
: : e it : o e Ee L ‘-
and q1{11 tw D}?E’thn of boiling water.” Dose, one drachm to one oum:o ,
Sodii  Pyrophos,
tl.,mkiluco s JFD])/&O:Q}J.}EGS,‘—P}Ioph(}sphate of sodium. “Colorless
anslucer , monoclinic prisms, permanent in the air, odorless, havi ’
a cooling, saline taste 1a sl i : Wbt
g, 8 > taste, and a slightly alkaline reaction. Soluble in 12
parts of water at 60° Fahr., and i ili B
pee: oL fahr., and in 1'1 boiling water ; insoluble in
: (o(]Yo : ose, half a drachm to half an ounce
Calcii Hypophosphis.—Hy sphi e
o el Sir{é(1]I1:I 1. H§p0phosphlte of calcium. “Colorless or
e BlX-sic prisms, or thin, flexibl y
3 , Hlexible scales, of a 1y lus
DErmane: i o i o 3 ke S
Lnllt (IIL]]{] in dry air, odorless, having a nauseous, bitter taste and ';
; ra I'EE.CUO!L. Soluble in 6'8 parts of water at 60° Fahr 11
six parts of boiling water.” Dose gr. ij—por. x Mg
yoy e st . ! : RECR =
i (,fd{.as P/:‘r)sp/fa-o Preecipitatus.—Precipitated phosphate of li
A light, white, amorphous powd E i : s
tasteless : hous powder, permanent in the air, odorless
asteless, and insoluble in water or alcohol.” Dose. or. 5 : %
AL ; _ ale : se, gr. 1j—gr. v
Sodis Hypophosphis—Hypophosphi e R
Al —Hypophosphite of sodium. Small, colorless
e, rectangular prisms, or a whit i
il GLang : e granular powder, having :
Rtk . : p 1, having a
e 1y saline taste and a neutral reaction. Soluble in o,r S GRELoE
water. Dose, gr. v—gr. x. i
Prysi v PEBR
IYSIOLOGICAT. Acrrons.—In the first edition of thi
Phos) 28 were ineluded i ot T
o uded in the same section with phosphorus. There
18 a strong ar in favor i : l
il “—L; al gm]n.ez]lt. in favor of this arrangement, based on the chem
al reactions which ensue w 1 : 1s 1 : o .
e IHL \\fmn Hh;s[)}wms 1s introduced into the
S sSphorus has a strong affinity f Cy
Pebe e q;omnrw]a : Tmlli.} for oxygen, and compounds
e bl, stomach. Tt is probable, however, that some
s the blood uncombined. Tt is certain that the effects




