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Prosperity and poverty, sobriety and intemperance,
cleaniiness and filth, seem to exert no appreciable influ-
ence in warding off the disease or in favoring its devel-
opment. These influences, however, when once the dis-
ease hins become established, may turn its further course
toward the better or toward the worse,

The disease does not appear to have any depressing
influence upon the general health. Often it constitutes
simply a bodily discomfort, with perhaps, in addition,
a certain amount of mental worry consequent upon its
presence.

ErroLocy. —As to the cause of psoriasis, we know
nothing positively. There are many theories. In some
respects the disease behaves as if it were due to germ in-
tluence, the manifestations resembling somewhat those of
an exaggerated action of the ringworm fungi—as, for
example, the peripheral extension, the fregquent clear-
ing up at the centre, and the persistent activity at the
border. Psoriasis presents a further resemblance to a
parasitic disease in the character of its relapses; it being
an easy matter to ascribe them to re-infection from small
uncured points, such as ean always be found on some
part of the body

Course oF TEHE DispAse.—Recurrences are the rule;
often the central parts of the pale patches left after the
subsidence of an outbreak are the sites of a new eruption.
Tihese relapses often occur immediately or very soon after
the subsidence of an acute outbreak. It is probable that
a person affected with psoriasis is never absolutely free
from the disease after the first onset. I have been able
to follow one such case for a period of over ten years—
that is, from the time when the patient was only three
and a half years of age to that when he was fourteen
years old. If is interesting to note that this patient has
always been strong and robust and that he has been in
no way retarded in his development.

Dracxosis.—The diagnosis of psoriasis should offer
little difficulty, if the features already described are kept
in mind. In the following paragraphs I will mention
briefly the characteristics which should enable the physi-
cian to distingnish it from the various affections with
whieh it is most likely to be confounded.

Dry seborrhoea of the scalp shows little if any inflam-
mation or thickening. The scales in this affection are
smaller than those observed in psoriasis, and if they are
present ina mass the latter is usually more friable; often,
too, these scales form sheaths around the hairs at their
insertion in the follicles. Removal of the masses of gcales
may show a reddening beneath and a slight moisture.

Seborrheeic eczema of the scalp usually shows fewer
scales; if there are patches they are thinner and slightly
moist, and the scales are greasy. When the disease ex-
tends from the sealp upon the forehead it may resemble
psoriasis, but there is little infiltration, the scales are not
dry and papery, and the inflamed surface presents a
somewhat more moist appearance.

Syplilis of the scalp may show the so-called corona
or frontal extension. The color is, however, of a deeper
shade, the infiltration more marked, and the scales are
smaller, more adherent, less papery looking, and less
abundant. Syphilitic patches on the scalp lack the feat-
ures which bave already been deseribed as characteristic
of psoriasis.

Ringworm of the sealp is dry, sealy, not infiltrated in
any marked degree, has fewer, finer scales, and shows a
well-marked. not greatly elevated border which bears
evidence of slight exudation. The hairs in the patch are
broken or lustreless from the growth of the micro-
organism.

Eczema of the scalp does not occur in the form of
sharply limited patches; then, besides, there is a pecul-
jar stiffening and thickening of the parts affected, and
there is either a frank, sticky exudation upon the sur-
face or there are points and lines of broken epidermis
where the exudation is just beginning to break forth.

Upon drying, the exudation assumes the form of gummy,
brownish, or yellowish crusts.
Seborrheeic eczema on the body shows scarcely any
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infiltration, the scales are few and often greasy, and the
affected surface has not the absolute drynessof psoriasis,

Syphilitic patches of the dryest form, when located
elsewhere than on the scalp, often show a tint of lividity.
and they have a less regular shape than the patches of
psoriasis: the seales also are smaller and less plentitul,
and they are formed at a less rapid rate than in the latter
disease.

In none of the diseases enumerated above ean the
punctate hemorrhage be produced,

When compared with psoriasis even the dryest eczema
of the body shows less symmetry of lesious, more thick-
ening, a less well-defined border, fewer scales, and these
not like the scales of psoriasis. urthermore, the patches
have a stiffer look and feel, and itching is more marked.

Ringworm of the body shows fewer scales, and less,
if any, thickening of the part affected. On the other
hand, the lesion has a sharply defined border, which
appears to be the seat of an exudative inflammation. At
the centre of the lesion the skin is generally found to be
nearly free fr tory action, ;

_ When psor is associated with other morbid condi-
tions of the skin the physician will have to base his diag-
nosis upon the presence of certain features which are

acteristic of this disease.

Proenosis.—The prognosis of psoriasis is unfavorable
as regards a cure, and doubtful as regards the removal
of the eruption. In all my experience I have seen but
one case of psoriasis—at least so diagnosed—in which re-
covery was perfect; buteven in this case itis not perfectly
clear that an error in diagnosis may not have been made,
for upon reading my notes of the case again at the pres-
ent time I find that it may pessibly have been one of a
slightly atypical seborrheeic eczema. Recovery followed
the use of treatment administered on thesupposition that
the case was one of psoriagis. This patient wasa woman
in good circumstances who died of alcoholism.

It is best to promise a patient with psoriasis nothing
more than a certain amount of relief.

TrEATMENT.—The treatment of psoriasis is both ex-
ternal and internal, the former being the more efficacious
of the two. Arsenic has been for years the chief reliance
in the internal treatment of the disease, it being often
pushed to large dosage and continued for long pz:?inds of
time. Its effects show such a mixture of good and evil
that I seriously question whether the benefits of the rem-
edy are not more than offset by its disadvantages. Some
people reach the limit of tolerance (conjunctival irrita-
tion, pufliness of lids, gastric irritation) very early. If
they escape these, they may, under a long-continued use
of the drug, acquire other dermatoses scarcely preferable
to psoriasis. However, it is well to give arsenic a trial,
but only in cases in which there is but a small degree of
cutaneous irritation. It is usnally employed in the form
of Fowler’s solution (liquor potass. arsenit.); the dose
being, for an adult, five drops after each meal. This
dose should be gradually increased (an additional drop
at the end of every twenty-four hours) until the limit of
tolerance is reached.

Anotherarsenical preparation is what is called * Asiatic
pills,” the formula for which is as follows: B Acid. ar
senios., gr.1i.; piper. nigris, gr. xx.; pil. mas. q.s. M.
ft. pill. xx. Sig.: Begin with one after each meal; in-
crease by one every day. As a result of taking these
Hl“S, some patients have complained of stomachic irrita-
tion which they, quite reasonably, attributed to the black
pepper, this irritation preventing in itself the object
sought—viz., to obviate irritation by the arsenic.

Todide of potassium administered in large doses has
acquired considerable renown as a means of relief for
psoriasis, but my experience with this drug has been of
such a discouraging character that I have g‘iven it up in
the treatment of this disease. :

Thyroid extract, in the form of tablets (gr. ij.—x. t. i.
d.), has seemed, by actual comparison with other reme-
dies, to be decidedly beneficial; it constitutes, perhaps
our best remedy for use internally in the treatment of
psoriasis, This opinion is at variance with that of excel-
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lent authorities, but is entirely sustained by my observa-
tion. All depends upon obtaining the pure, and there-
fore not inert, substance. As thyroid extract is capable
of inducing depression of the heart’s action and possibly
dizziness, the dose must be small at first, the effect
watched, and it may even be necessary to attempt fo
neutralize these effects by the administration of strych-
pine.

As is self-evident, the patient’s general condition must
be kept at its best by such internal treatment as the
symptoms may require, just as if there were no psoriasis.

" Faithful following of directions as to external treat-
ment, while onerous, must be required. The first re-
quisite is the removal of scales to permit the action of
remedies. Naturally, the treatment generally outlined
below is to be much modified if the skin is found to be
abnormally irritable.

ot baths at night, in combination with the liberal use
of soap, greatly assist in removing the seales. Sapo
viridis may be used in full strength for removing scales,
or an alcoholic solution (sap. vir.,, %1ij.; alcohol, 31)
may be employed ; but any strong soap will do quite as
well.  As alkalies exert a special effeet upon epidermic
scales it is easy to understand the beneficial action of
soaps in removing them in psocriasis. Hot tar baths or
tar well rubbed into the patches before an ordinary hot
bath is taken will often be found helpful.

To aid in the removal of accumulated scales frem the
scalp, it is advisable to apply freely a mixture containing
salievlic acid and olive oil in the proportion of one part of
the former to cight of the latter. After the mixture has
been well Tubbed in, it should be allowed to soak into the

parts for some time before itis finally washed away. The
addition of formalin to this mixture (two and a half min-
ims to each ounce) seems to hieighten its beneficial effect.
If a milder application is desired, the addition of twenty
grains of salicylic acid to one ounce of simple ointment
will be found to answer satisfactorily.

In my own experience with the treatment of psoriasis
of the scalp, the ammoniate of mercury, preferably in
salve form, has proven the most useful remedy. The
following are some of the formulae used: (1) B Hg. am-
moniat., 3 88 Jng. simp. (seu. Ung. aq. ros.), 5i. M
Rub well in at night. (2) B Ung. hg. ammon., ol. oliv.,
as Zss. M. Sig.: Useatnight. If there is not much
irrifation, Ung. hg. ammon. (U. 8. P.) may also be used.

These mercurial preparations can be employed only on
a limited portion of the general cutaneous surface, as
there is always some risk of inducing salivation if the
drug is too extensively applied.

I Dave used the following, but it produced slight ptya-
lism: B Hg. ammon., gr. xI_; acid. salicyl., 31i.; Ung. zn.
ox., %1, M. Big.: Apply well morning and night. This
ointment may be considered perfectly safe if it is applied
over a limited area.

VWhen there is a more general involvement of the skin,
chrysarobin in salve formis the best local remedy. Chry-
sophanic acid is much weaker in its action, and T have
abandoned its use. Chrysarobin usually exerts its best
action when its characteristic dermatitis is produced.
Under its action the skin becomes deep red, almost lilac
in color, hot, and itches, Thesubsiding, clearing patches
stand out as gray-white and uninflamed upon this red-
dened surface. The proneness of chrysarobin to cause
irritation precludes its use on the scalp or face, for fear
that this irritation may involve the eyes.

The most useful salveisthe following: B Chrysarobin,
383.-4j.; Ung. zn. ox,, 3i M. Sig.: Rub well in
patches freed of scales at night—leave some on. To this
may be added acid. salicylic., 3 ss.-1., which often in-
creases its effect.

The varnishes so frequently employed in affections of
the skin seem to interfere with the action of the drugs
contained. but occasionally a varnish containing chryso-
phanic acid has proved somewhat beneficial in the treat-

Sig.: Bhake. Paint on patches freed of seales. (2) B
Acid. chrysophanic., 31.; collodii flex., 3i. M. Big.:
Paint on.” (8) B Chrysarobin., 31i.; collodii, 5i. B
Lanolin, when used as the base, makes a more adhesive
ointment, but the zinc oxide salve seems to prevent severe
irritation. It is customary to suspend the chrysarobin
{reatment upon the appearance of marked dermatitis,
but if this is not severe the nse of the drug may be con-
tinued. To relieve this dermatitis, one of the follow-
ing preparations may be employed after suspending the
chrysarobin: (1) B Zn. ox. pulv., 3iv.; phenol. (ninety-
five per cent.), 3i.; amyli pulv., 3ij.; aq., Ziv. M.
Sig.: Shake; apply often. (2) B Zn. ox. pulv., 3ij.;
amyli puly., 31.; ol. oliv., 3ij. M. 8ig.: Shake: apply.
Pyrogallic acid at one time was considered a good
second to chirysarobin as regards its efficacy in the treat-
ment of psoriasis; and it may still be found an efficient
remedy. The following is a suitable form in which it
may be employed: R Acid. pyrogallic., 3 ss.—ij.; Ung.
zn. ox., 3i. M. Sig.: Use in the same manner as the
chrysarobin ointment, and in those cases in which the
chrysarobin ointment proves too irritating.

The tar preparations have proven useful in some cases,
especially where the skin will not bear stronger treat-
ment. ‘ihe following are convenient formule: (1) B Ol
cadenii, 31ij.; acid. pyrogallic., 3i.; ether. sulphuric.,
alcohol, aa %i. M. Big Apply night and morning.
(2) B Picis lig., 31-j.; Ung. zn. ox., Ung. diachyli,
aa % ss. (or omit the diachylon). M. Sig.: Rub well in
once or twice a day. Leaveon. (3) B Picis liguid.,
3iij.—iv.; acid. salicyl,, 31i.; Ung. zn. ox., Ziv. M.
Sig.: Apply in the usual manner.

In the employment of these different remedial pro-
cedures it is well to remember that a lotion must be re-
applied so often that the parts will be kept constantly cov-
ered with the fluid; that a varnish must be re-applied as
soon as it peels off ; that a salve must be well rubbed in,
and a sufficient quantity must always be left on to keep

| the drugsin continuousaction npon the skin; and, finally,

that soap and baths and other scale-removing measures

| must be employed often enough for the attainment of the

object desired. Then, when all this has been done, the
patient will probably still have some psoriasis, or a new
attack will supersede the old one, and the only certain
hope of an end to the disease is such as is offered by his
decease. M. B. Hutchins.

PTERYGIUM. See Conjunetiva, Diseases of.

PTOMAINS.—Ptomains are basic, nitrogenous organic
substances produced by bacteria.

The first writer to suggest the probability of the forma-
tion of a poison coming within the above definition dur-
ing putrefaction seems to have been Kastner (Areh. f.
geswim. Naturlehre, 1824, Bd. 1., 448, 488; Bd. ii., 499),
who advanced the hypothesis that poisonous sausages
contained an “alkaloid of decay” (Moderalkaloid) com-
bined with an organic acid.

In 1852 Schlossberger, in an extended paper upon the
sausage poison (Arch. f. physiol. IHeilk., Erginzhft.,
1852) supposed “the poisonous substances occurring in
sausages and cheese to be organic bases. which have
their origin in the decomposition of the protein materials
rich in nitrogen, under certain conditions.” He sup-
ported this hypothesis by the following observations: (1)
When ammonia is produced in considerable amount by
the decomposition of animal or vegetable substances, it
is accompanied by volatile bases; (2) by the action of
dilute potash upon poisonous sausages, much ammonia,
accompanied by a peculiar repulsive odor, is given off;
(3) the physiological action of the putrid poison is very
similar to those of the known volatile alkaloids nicotin,
| conifn, spartein, and to those of the artificial amid, imid,
and mitril bases of Hofmann; (4) one of these bases,
trimethylamin, is contained in herring pickle.

Four years later (1856) Panum was probably the first

ment of psoriasis.
The following formule have been found useful: (1) B
Chrysarobin., gr. xv.—31i.; lig. gutt. perche, 31 M.

to obtain a ptomain, although in an impure condition,
and to demonstrate that the putrid poisonis a chemical
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substance and not a living organism (* Bibl. for Laeger.,”
1856; Schmidt’s Jahrb., 1859, ci., 213; Awch. f. path.
Anat., 1874, 1x., 328 This substance was described
by Panum as being f;olubie in water, from which it was
precipitable by alcohol ; capable of extraction from pu-
trid meat, and not identical with any of the known odor-
OtISplOdlECt% of putrefaction. It is capable of withstand-
ing a boiling temperature, evaporation, and the intluence
of absolutealcohol, conditions inconsistent with the pres-
ence of organized life.

In 1866 Bence Jones and Dupré ochu:md from animal
matters a substance which they called “animal chi-
noidine,” which gave precipitates with the general re-
agents for the alkaloids then known, and whose solution
exhibited a blue fluorescence (Med. Times and Gaz., 1866,
163). In 1868 Bergmann and Schmiedeberg obtained
from putrid blood a small qus mhm of a cry sml]l]_m sub-
stance, which was poisonous to dogs and to frogs, and to
which the name “sepsine ” was applied (Med. Centralbl.,
1869, 497). In 1869 Zuelzer and Sonnenschein obtained
from cadavers a crystalline substance having physioclogi-
cal actions resembling those of atropin (Berl. Alin.
Woelenschr., 1869, vi., 121).

Between 1872 and 1878 Selmi published an extended
series of observations upon the reactions and properties
of putrid products, without, however, having deter-
mined their chemical composition; and in 1875 proposed
the name *ptomain,” written by some recent German
authors, “ptomatine,” derived from the Greek, wrépa,
2.¢., that which is fallen; The Comilimtlons
of Selmi and his Italian follow ch—\Imnnm and Battis-
tini, Trottarelli, Raffacle, Ziino, Albertoni and Lussana,
Pltern(). Spica, Bmglmtclh and Zenoni, Bocei, Guareschi
and Mosso, and Monari—have been numerous and impor-
tant. It remained, however, for Nencki and his pupil
Brieger fo determine the chemical character of these com-
pounds. The former was the first to establish the com-
position of a ptomain by the analysis of a base having
the formula CyH.;N, probably e-phenyl-¢thylamin, in
1876. The latter, in the most important researches upon
the chemistry of the ptomains (“ Ueber Ptomaine,” i,
1885; ii., 1885; iii., 1886; Berl. klin. Wochenschi., 1b90
xxvii., 241, 267, 1133), established the con%tituhon of a
number of the putrid bases.

The ptomains have been, and still are, frequently re-
ferred fo as “animal alkaloids,” a designation which is
misleading and improper for two reasons: They are not
necessarily produced from animal substances, but many

formed by putrefaction of vegetable proteins; nor
are they usually the products of animal metabolism, as
are their relatives, the leucomains. Only a few of them
are known to be alkaloids in the present acceptation of
the term, #.e., basic substances derived from heterocyclic
nuclei containing but cne nitrogen atom in any nucleus.
The great majority, and those best known, are of much
simpler molecular structure, and are monamins, diamins,
guanidins, hydramins, betains, or amido-acids. It will
be observed, therefore, that the designation “ptomain”
applies, not to theindividuals of a distinet ¢lass of chemi-
cal compounds, but rather to the bacterial origin of mem-
bers of several different chemical functions, uhl(h may
also be produced by synthetic methods, hn\mtr in com-
mon only the two qualities that they contain nitrogen
and are basic. BStrict regard for the derivation of the
name would limit its applicability to ptomains produced
by saprophytic bacteria, either outside of the living body
or within it, as in intestinal putrefaction or in gangrene;
but it is now applied also to the basic pmdu('l&, of para-
sitic bacteria, the “toxins” of Brieger,

Some of the ptomains, as the diamins and the lower
terms of the monamin series, are either non-poisonous or
poisonous only in very large doses. Others, and notably
those formed bv pathogenic bacteria, are activ ely poison-
ous. When it had been found that pﬂth{)”‘(‘]ll(} bacteria
produced in culture media and in the livi ing body definite
basic substances, such as Brieger’s tetanin, which, when
injected into animals, produced symptoms similar to
those caused by the bacteria themselves, it was inferred
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that the manifestations of the disease were caused by
these ptomains. It has been shown, however, that the
basic substances obtained from cultures of the tetanus
bacilli, for example, are vastly inferior in toxie potency
to the bacteria-free cultures themselves. The inference
is plain that the bacteria produce other substances more
actively toxic than the ptomains, and it is now considered
as proven that the basic bacterial products play but a sec-
ondary part in the production of the manifestations of
disease caused by bacteria, while these other substances,
the *toxins,” concerning whose chemistry but little is
known, beyond the facts that they are non-basic, and
that some are possibly proteins, while others are ¢ sertainly
not, are the essential bacterial poisons,

While the toxins are in all probability synthetic prod-
ucts, the ptomains are undoubtedly decomposition prod-
ucts derived from the proteins or from complex phos-
phorus-containing organic substances, either by simple
cleavage or by hydrolysis, and many of them are thus
produced from the parent substances by agencies other
than bacterial life. Cholin is thus produced from the
leeithing by hydrolysis by barium hydroxid; the amido
acids and indole and skafole are similarly formed from
the proteins; the pyridin bases are found in oil of Dip-
pel, produced by the dry distillation of bones; and
arginin, the most abundant of the hexon bases, formed
by the action of hydrochlorie acid and tin chlorid upon
the proteins, yields putrescin on further decomposition,

As the process of putrefaction isa gradual and pro-
gressive one, different basic products are produced at
different stdgr'\ and bases obtainable in considerable
amount during the first days of putrefaction will have

more or less Lomplc ely disappeared at a later stage,

when other bases, not 'pl(,\]t)ll‘al_j present, will have s ule
their appearance. The nature of the bases (as well as of

| other products) produced varies also with those condi-

tions which modify the progress and nature of putrefac-

| tive changes, viz.: (1) The kind of bacteria, particularly

whether atrobic or anaérobic, and, consequently, the ac-
cess or non-access of air; (2) the nature of the protein
undergoing decomposition; (3) the temperature; (4) the

| degree of moisture. It isalso probable that in cadaveric

putrefaction the nature of the ptomains produced is

| influenced by the results of the simultaneous changes

which the carbohydrate and fatty constituents undergo;
as, for example, in the formation of adipocere.

As the ptomains represent several different classes of
chemical compounds, no general characters other than
those above indicated can be aseribed to them. Nor can
it be expected that they should exhibit any qualities or

" reactions which could serve to distinguish them as a class

from other compounds.

Although the chemical constitution of many of the
ptomains remains to be determined, that of quite a num-
ber has been established, sufficient to warrant their classi-
fication, so far asg possible, according to chemical function.
Such a classification is hiere attempted.

Monamins.— Methylamin, CHs. NH,, and dimethylamin,
(CHy)q: NH, gases, and tremethylamen (CHa)a:. N, aliguid,
boiling pomt - 9°, have long been known to exist in lisr-
ring brine, and tn«r(tther constitute the greater part of the
commercial “ll'imelll\' amin,” prepared by distillation of
beet-sugar vinasse. They are also formed during the de-
composition of fish and of a number of other animal and
vegetable substances. Trimethylamin occurs naturally
in, or is easily lihf:r;ltv(l from, cod-liver oil, ergot, cheno-
podium, yeast, guano, human urine, the blood of the
calf, and many flowers. It probably o nates from the
(1(‘(‘ompmlt10n of cholin (sec below), from which it ms 1y
be obtained, along with g]\cr: by the action of caustic
potash: CH.OH. (‘II\h +(OI) (CHe)s= CH.OH.CH,OH
-}- N(CHgz)s. All three of these bases have the odor of stale
fish, are very soluble in water, forming strongly alkaline
solutions of hydroxids, and soluble, deliquescent hydro-
chlorids. Each forms a platinochlorid, easily soluble in
hot but sparingly soluble in cold water, and a readily
soluble aurochlorid. They are practically non-poison-
ous.
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Etlylamin, C.H, NH,, diethylemin (CaHs),: NH, and
triethylamin (C:Hy)s N, are strongly alkaline, mly hqulds
boiling points, 18°, 56°, 89°, which a.u‘ompanvthc methyl-
aming in hmrmﬁ‘ pickle, beet-sugar vinasse, and the
products of putrid fish, yeast, and gluten. Their hydro-
chlorids and p]dnnoclﬂouds are easily soluble in water.
They are practically non-poisonous.

Propylamin, probably the iso-compound (CHa),: CH.-
NIH., boiling point 382°, butylomin (iso?), (CHs),:
CIL.CH,. NH,, boiling poict 68°, dse-amylamin, (CHs),:
CH.CH,.CH,.NH,, boiling point 95°, and a hexylomin
(CHs3)y: CH.(CH,)s. NH,, are colorless, strongly alkaline
liquids oceurring in cod-liver oil, beet-sugar vinasse, and
decomposing yeast. The amyl compound is actively
poisonous. .

Nencki’s base, CsH N, obtained from a mixture of
pancreas and gelatin after five days’ putrefaction at 40°,
seems to have been B-phenyl-ethylamin, CoH;.CH,. CH,.-
NH., beiling point 197°. The free base is oily, has a pe-
culiar, not disagreeable odor, absorbs carbon dioxid from
the air to form a crystalline carbonate, and forms a spar-
ingly soluble platinochlorid, crystallizing in long flat
prisms. Its aurochlorid is a yellow oil, which is rapidly
decomposed by reduction. A base, probably identical
with this, is formed by decomposition of S-phenyl-a-
amido propionic acid, or pheny! alanin, CgH; CH..-
CH(NH.). COOH, itself a product of putrefaction (see
below).

Mydin, CsH;NO, is a base obtained by Brieger from
human cadaveric matter which had been in putrefac-
tion four months at a temperature from - 5° to — 9°
in closed vessels. The free base is strongly alkaline,
has an ammoniacal odor, and is a strong reducing agent,
and therefore forms no stable aurochlorid. Its platino-
chlorid is very soluble. This base is believed to be
B-oxyphenylethylamin, HO.C:H, CH,.CH,. NH,, derived
from the deoompocmon of tyrosin, which is p-oxy-
phenyl-alanin, HO.C;H,.CH.,. CH (‘UI ).COOH, by loss
of CO..

D1 A MmN 8 — Tetramethylenediamin, HaN.CH,. CH,.-
CH,.CH,;. NH.; putrescin—is one of geveral diaming
which were found by Brieger to be products of putrefac-
tion. It is formed, along with penta- and hexamethy-
lenediamin, during the putrefaction of fish, muscular tis-
sue, gelatin, and other animal tissues, appearing about
the third day and increasing in quantity for two to three
weeks. It is found in the urine and fweces in cystinuria,
in amounts proportionate to the quantity of cystin elim-
inated (diaminuria), and also in cholera stools. Putrescin
has heen shown to be a diamin, and to be identical with
the tetramethylenediamin synthetically prepared by La-
denburg’s method, although with methyl iodid it yields
only a tbtmmethylated duwame but no hexamethy-
lated derivative. = The origin of putlwmn from the pro-
teing occurg lthllg 1 the hexon base arginin (d-guanidin-
a-amido valerianie acid: HN:(NH,):.C.NH.CH,.CH,.-
CH..CH(NH.).COOH, which is formed from the proteins
by trypfic digestion. Arginin is split by hydrolysis into
urea and ornithin (d-e-diamido valerianiec acid), and or-
nithin has in turn been converted into putrescin, by loss
of carbon dioxid, by baeterial action: CH.(NH,).CHa,.-
CH..CH(NH.).COOH = H;N.CH..CH,.CH,.CH.. NH, -+
CO;. Putrescin and other diamins may be separated
from most other substances by taking advantage of the
formation of the insoluble dibenzoyl compounds which
they form with benzoyl chlorid in presence of alkalies; a
property which they share with polyatomic aleohols and
aldo- and keto-alcohols. Itsdibenzoy loomp()und (‘nst"tl
lizes in plates or needles, diflicultly soluble in alcohol, in-
soluble in water.

Che fl(,(, base is a clear, rather thin liquid, boiling point
1.;(3 -157°, having a mmnr(‘mxbh’» seminal odor, strongly
alkaline, and nbsorhmg carbon_dioxid from the air. 1ts
hydrochlorid crystallizes in colorless needles, soluble in
water, insoluble in absolute alcohol, not hygroscopie.
Its platmorh]ond and aurochlorid hofh form hu\doonul
plates, difficultly soluble in cold, more soluble in hot
water, Its picrate crystallizes in needles, sparingly
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soluble in water or in cold alcohol, soluble in hot alcohol.
It is practically non-poisonous.

Pentamethylenediamin, HeN.(CH.)s. NHa, cadaverin, is
another diamin found by Brieger to accompany putrescin
as a product of putrefaction of muscular tissue, heart,
lung, liver, and other animal protein material, from the
third day to four months. It also accompanies putrescin
in the urine and fmeces in cystinuria, and in cholera stools.
It has been found in the intestinal contents in a case of
intestinal fistula, and is probably a normal product of
tryptic digestion, although it is not found in normal fee-
ces. It has been shown to be identical with the normal
pentamethylenediamin (formula above) prepared by La-
denburg’s method. Cadaverin originates through the
hexon base, lysin (probably e-e-diamido eaproic acid,
CH.(NH,).(CH,)s. CH(NH,). COOH, from which it is pro-
duced by putrefaction, as putrescin is formed from
arginin. Cadaverin is a thick, transparent liquid, hav-
ing a very disagreeable odor, somewhat resembling that
of coniin; boils at 175%; fumes, and absorbs carbon di-
oxid rapidly when exposed to air, being converted into a
crystalline compound. With methyl iodid it forms a
dimethylated derivative. Its hydrochlorid iserystalline,
deliquescent, readily soluble in water and in dilute alco-
hol, but insoluble in absolute alcohol and in ether. On
dry distillation it spiits off hydrochloric acid and ammao-
nium chlorid and forms piperidin: CsH,,N,.2HC1 = HCI
-+ NH.Cl+ C:H,;N, an instance of the pyrogenic origin
of a cyclic from an acyclic compound, of an alkaloid
from an amin. Its platinochlorid forms needles or short
rhombic prisms, soluble in alcohol, difficultly soluble in
water. Its aurochlorid crystallizes in cubes, needles, or

. plates, easily soluble in water. Its picrate forms plates,

soluble in hot water, sparingly soluble in cold water or
in alcohol. Its dibenzoyl compound crystallizes in
needles, soluble in alcohol, insoluble in water. With
notassium chromate and sulfuric acid it gives a reddish-
brown, evanescent precipitate. It is practically non-
poigonous.

Neuridin, HyN.(CsH,,). NHg, another of Brieger's dia-
mins, ig isomeric with cadaverin, but of unknown con-
stitution. When heated with caustic potash it yields
dimethylamin and trimethylamin, a decomposition whicl
shows it to be not identical with amylamin, with which
it is also isomeric. Indeed, there are twelve possible
isomeres of this amin. Neuridin is produced, along with
cholin, during the first stages of putrefaction, particu-
larly of gelatinoid substances, and increases in quantity
as putrefaction advances, while the quantity of cholin
diminishes. It is no longer present after fourteen days.
The free base is gelatinous, and decomposes even during
evaporation of its solution. It hasa disagreeable, sper-
matiec odor, and is insoluble in absolute alcohol and in
ether, difficultly soluble in amylic alcohol, readily solu-
ble in water. It forms white precipitates with mercuric
chlorid and with neutral and basic lead acetate. Its
hydrochlorid crystallizes in long needles, and ig very
soluble in water, insoluble in aleohol, ether, chloroform,
petroleum-ether, benzene, or amylic alcohol, except in
presence of other animal substances, when it dissolves in
the immiscible solvents mentioned. Its platinochlorid
forms flat needles, soluble in water, insoluble in alcohol
Its aurochlorid crystallizes in short needles, difficultly
soluble in cold water. Its picrate forms needles, almost
insoluble in water, sparingly soluble in alcohol. When
pure it is non-poisonous.

‘aprin is another diamin, formed along with putrescin,
cadav erin, and mydalein, dum]g the putrefaction of glan-
dular tissues. Brieger nf;m"nml to it the formula CsH -
N, but it is now believed to be isomeric with cadaverin
and L](’lllii'“tl, C:H,4N,. It is distinguished from cada-
verin by the greater solubility and different crystalline
form of its platinochlorid, by the absence of an auro
chlorid, by the permanence of its llydlochl():id in air, and
by its failure to give the reaction with potassium chro-
mate and sulfuric acid. It is non-poisonous,

Hezamethylenediomin, H.N.(CH.)e. NHy, is formed
during putrefaction of muscular tissue and pancreas. It
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is a crystalline solid, fusing at 40° and boiling at 195°.
Its ;)laf-iuochlorid forms rhombic needles, soluble in wa-
ter, sparingly soluble in alcohol. ; _ '

Brieger's base, CaHsN,, isomeric but not identical with
ethylenediamin, H.N.(CH;); NT;, and supposed to be
ethylidenediomin, CH,.CH(NH-),, was O?J’[al]._lcd from pu-
trefying fish. Its hydrochlorid crystallizes in long, bril-
liant needles, easily soluble’ in water, insoluble in abso-
lute alcohol. It does not form an aurochlorid. TIts
platinochlorid crystallizes in small scales, sparingly solu-
ble in water. This base, administered hypodermically
in small quantity to mice and guinea-pigs, produces in a
short time increased secretion of the nasal mucus, saliva,
and tears, which are subsequently temporarily arrested,
to begin again later. The pupils are dilated and the
globes profruded. There is marked dyspncea, which
continues until the death of the animal, within twenty-
four hours.

Another base was obtained by Brieger in very small
quantity from cultures of the comma bacillus, which
may possibly be trémethylenediamin, HoN.(CHz)s NH.,

Mydalein was obtained by Brieger in small guantity
after seven days’ exposure to air of putrefying viscera,
and increased in amount up to three weeks. The
amount obtained was insufficient to determine its com-
position further than that its platinochlorid contained
Pt 88.74. C 10.83, H 3.23 per cent., from which the
inference is drawn that it is a diamin, probably contain-
ing four or five carbon atoms. TIts hydrochlorid crystal-
lizes with great difficulty, and is very hygroscopic. Its
platinochlorid forms needles, very solubie in water,

This base is actively poisonous. In small doses in rab-
bits and guinea-pigs it causes greatly increased nasal and
lachrymal secretion, dilatation and insensibility of the
pupils, increased body temperature, acceleration of respi-
ration and cardiac action, a tendency to sleep, and in-
creased peristalsis. With larger doses (less than 0.005
gm.) the increased secretions become very profuse, the
pupils are widely dilated, and the eyes protruded. The
animal falls, the posterior extremities being first para-
lyzed, then the anterior, and there occur fibrillar spasms
of various groups of muscles. Sometimes the animal
springs up and immediately falls, making faint move-
ments of the legs. The respiration, at first very fre-
quent, becomes slow and labored. The body tempera-
ture diminishes gradually, the movements become more
and more faint, and the animal dies in a condition of so-
por. The heart is arrested in diastole, and the intestines
and bladder are found contracted after death.

Spermin, C:HsN(?), a base of uncertain composition,
but probably an imin, has been obtained from semen,
testicles, ovaries, thyroid, pancreas, and spleen, and from
cultures of the comma bacillus. Tts phosphate formserys-
tals, known as Leyden, Bottcher’s, or Charcot’s erystals,
which are met with in anatomical preparations preserved
in alcohol, in dried semen, in sputa and nasal secretions,
in the blood, spleen, and other organs of leucocyth®mics
and an@emics, and in feces. These crystals are insoluble
in alcohol, ether, or chloroform, difficullly soluble in
water, easily soluble in dilute acids or alkalies. The free
base forms crystals, which rapidly absorb carbon dioxid
from the air, are readily soluble in water and in alecohol,
ingoluble in ether, and strongly alkaline in reaction. Its
hydrochlorid crystallizes in hexagonal prisms, very solu-
ble in water, insoluble in absolute alcohol or ether. Tts
platinochlorid erystallizes in plates, its aurochlorid in
prisms. If is non-poisonous.

Trravmins.—Guanidin or carbotriamin, HN: C: (NH.).,
is formed by oxidation of guanin, but is not a ptomain.
Tts methy!l derivative, Methyl-guanidin or methyl-uramin,
HN:C:(NH,)(NH.CH,), which is a product of oxidation

- of creatin and of creatinin, was obtained by Brieger from
horseflesh which had undergone putrefaction at a low
temperature and without exposure to air for four months,
and it has since been obtained from the cultures of several
species of bacilli. It is undoubtedly derived from cre-
atin, to which it is closely related. It is a colorless, im-
perfectly crystalline, highly hygroscopic and strongly
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alkaline base. Its hydrochlorid crystallizes in prisms,
insoluble in alcohol. Its platinochlorid forms very solu-
ble needles. Itsaurochlorid erystallizesin short rhombic
prisms, soluble in ether, sparingly soluble in water and
in alecohol. Its picrate crystallizes in needles, sparingly
soluble in water, which fuse at 192°.

In guinea-pigs methylguanidin causes copious diar-
rheea and increased secretion of urine. The pupils are
dilated and insensible to light. The animal remains in
one position, even when irritated, but soon becomes rest-
less and seeks to move the anterior extremities, while the
posterior are paralyzed. The respiration becomes pro-
gressively deeper and more labored, and there is marked
dyspneea. The legs become paralyzed, and the animal
falls on its side and dies, after short, general clonic con-
vulsions. After death the heart is found in diastole the

“ intestine filled with fluid, the biladder contracted, the

cortical portion of the kidneys hyper@mic, and the papil-
lary portion pale.

Hypramins ( Ozyamins).—These are derivatives of the
dihydric alcohols, retaining one hydroxyl, and contain-
ing one amido group, more orless modified by substitu-
tion. The ptomains of this class are trimethylated
quarternary ammonium hydroxids.

Cholin, (CH.OH).CH..N: :(CH;)s(OH), trémethylox-
ethylammonium hydrorid, was oviginally obtained by
Strecker from ox bile in 1849, and was subsequently
shown by Diakonow to be derived from the lecithins,
which, when hydrolyzed, yield cholin, phosphoglyceric
acid, and fatty acids. It isnow known to be very widely
distributed in both animal and vegetable organisms, and
it is one of the first of the ptomains to be produced by a
number of bacteria, having its origin undoubtedly in the
decomposition of the lecithins, which occur in almost all

animal tissues, and are very prone to decomposition. As.

putrefaction advances, cholin gradually disappears,
partly by conversion into neurin, or possibly into mus-
carin, and partly by more complete decomposition, with
formation of trimethylamin, until after seven days it is
no longer present. Cholin is a syrupy, highly alkaline
liquid soluble in all proportions in water, which absorbs
carbon dioxid rapidly from air, with formation of a erys
talline carbonate. Its chlorid forms highly deliquescent

needles, very soluble in water and in alcohol, insoluble-

in ether, chloroform, or benzene. Its platinochlorid
crystallizes in prisms or in plates, readily soluble in
\\'ﬁter, insoluble in aleohol or ether. Ifs aurochlorid
crystallizes in prisms, soluble in hot water or in alcohol,
almost insoluble in cold water.  Its picrate forms needles,
soluble in water and in alcohol. It is not poisonous ex-
cept in large doses, when it produces effects similar to
those of muscarin.

Neurin, CHy: CH.N : : (CH,)s(OH), trimethylvinylam-
montum hydroxid, an unsaturated compound, differing
from cholin by H,O less, was obtained by Liebreich from
protagon, and has been obtained from brain fissue and
suprarenal capsule, and by the action of boiling baryta
water upon cholin. It was found by Brieger, along with
neuridin, in the produets of putrefaction of horseflesh for
five or six days at the temperature of incubation. It
may originate by dehydration of cholin or by decom-
position of lecithins, in whose constitution it replaces
cholin, the existence of which is probable. The free base
is a syrupy, highly alkaline liquid, soluble in water in all
proportions, and decomposed by boiling of its agueous
solution, with liberation of trimethylamin. Its chlorid
crystallizes in needles, hygroscopic, and very soluble in
water and in alcohol. Its platinochlorid forms octahe-
dra, almost insoluble in water. Its aurochlorid crystal-
lizes in prisms, difficultly soluble in water. Its picrate
forms long needles, sparingly soluble in water and in
alcohol.

It is actively poisonous, producing effects resembling
those of musearin. When administered to rabbits it
causes movements of mastication, accompanied by pro-
fuse secretion of saliva, which is at first thick and viseid,
then thin and alkaline. The increased secretion of saliva

continues until the terminaton of the poisoning, and varies-
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in degree with the magnitude of the dose. Subsequently
there is increased secretion from the Schneiderian mucous
membrane and the lachrymal glands, the latter of short
duration. The respiratory movements are at first more
frequent and deeper than normal; the extraordinary re-
spivatory muscles are brought into action, the head is
thrown back, and the nostrils are dilated. These symp-
toms of dyspneeaalter in character as death approaches, in
that the movements become irregular, superficial, and less
frequent. The heart’s action immediately after theinjec-
tion is accelerated, so that the pulse cannot be counted ; in
a short time it becomes slower, and diminishes constantly
in frequency. The pulsations are at first very strong,
but subsequently become progressively weaker until the
heart is arrested in complete diastole. The heart’s action
continues after cessation of respiration. Section of the
vagi has no influence, and the heart responds to artificial
stimuli. Occasionally contraction of the pupils occurs,
an effect which almost always follows an application of
a strong solution of the poison to the eye. Powerful
peristalsis is an early symptom, causing an uninterrupted
voiding of matters, at first consistent, subsequently wa-
tery. Ejaculation and dripping of urine also occur. If
the abdomen be opened at this stage, tetanic contractions
of greater or lesser portions of the intestine are seen.
The spleen isalso strongly contracted. Only when lethal
doses are given do strong clonic convulsions occur, in
which the animal soon dies. These convulsions are par-
tially controlled by artificial respiration, but they soon
recur. Locomotion is interfered with, the posterior ex-
tremities being first paralyzed, then the anterior, before
the beginning of the convulsions. In cats there is an in-
creased secretion of alkaline perspiration. Atropin isa
powerful antidote; buf atropinized animals are still sub-
ject to the action of the poison. When taken by the
mouth this alkaloid produces the same effects as when
administered hypodermically, but ten times the dose is
required.

Muscarin (7), CsH1:NOs, a base having the above com-
position, and corresponding in physiological action to the
muscarin which occurs in toadstools (agaricus, boletus,
amanita), was obtained by Brieger from putrefying fish.
It forms a deliquescent, difficultly crystallizable chlorid ;
a platinochlorid which crystallizes in sparingly soluble
octahedra; and an aurochlorid which forms needles, also
difficultly soluble in water. It is not certain that this
base is identical with the muscarin of fungi, or that
either is identical with the “ synthetic muscarin ” obtained
by oxidation of cholin. The last named undoubtedly has
the constitution sometimes assigned to oxycholin, and
expressed by the formula CH.OH.CHOH.N::(CH,)s-
(OH), from its derivation from cholin: CH,O0H.CH,. N::
(CH,)s(OH).

Brieger’s ptomain, administered in very small quanti-
ties to frogs, causes total paralysis, and arrest of the heart
in diastole. The administration of atropin to frogs un-
der the influence of this base revives the action of the
heart, and the eflects of the ptomain are not observed
in atropinized animals. Minute doses, administered to
rabbits, cause greatly increased salivary and lachrymal
secretions, contraction of the pupils, profuse diarrheea,
ejaculation, voiding of urine, and death after convulsions
of short duration.

Brrains.—These compounds, closely related to the
hydraming, are anhydrids, or, more properly, lactams, de-
rived from acids corresponding to the hydramins, such
as (COOH).CH,. N :: (CH4)s(OH) (see cholin), by elimina-
tion of H from COOH and OH from the ammonium
hydroxid group. Thus:

COo0
Betain or trimethylacetie betain— | , 18
CH,.N: .(CHs)s
ranked as a ptomain because of its occurrence in fresh
poisonous muscles (which undoubtedly owe their toxicity
to bacterial action) and among the products of putrefying
gluten. It was first obtained from beet root (whence its
name), and also exists in malt, in cotton seed, and in a
number of other vegetables; and is formed by several

synthetic methods, as by the interaction of monochlorace-
tic acid and trimethylamin.

It forms large, deliquescent crystals, with one molecule
of water of crystallization, very soluble in water and al-
cohol. Tt is strongly basic and forms crystalline salts.
Heat decomposes it, with evolution of trimethylamin.
Its chlorid forms non-deliquescent plates, insoluble in
absolute alcohol. Its piatinochlorid forms soluble
prisms; and its aurochlorid sparingly soluble plates or
needles. Tt is non-poisonous.

Mydatozin, CoH,:NO,, which may be trimethylpropionie

coo-
betdin, | T

CH,.CH:.N: .(CHy)s
pound, was obtained by Brieger from decomposing horse-
flesh under the same conditions as mydin. The free base
18 a strongly alkaline syrup, which crystallizes ¢n vacuo,
insoluble in alcohol and ether, decomposed by distilla-
tion. Tts chlorid is a thin, colorless syrup, which forms
no double salt with auric chlorid, and with platinic
chlorid a very soluble double salt which fuses and is
decomposed at 193°.

Mydatoxin is not very actively poisonous. Adminis-
tered subcutaneously to guinea-pigs, the chlorid of this
base causes increase in the frequency of the respiration;
at first contraction, and later dilatation and insensibility,
of the pupils; and diminution of temperature with short
chills. Clonic convulsions, frequently of such intensity
that the animal is involuntarily projected forward, recur
at short intervals. The secretions of the salivary and
lachrymal glands become more abundant. The body
temperature falls, and the respiration becomes less fre-
quent. The ears, at first injected, become pale and cold.
The extremities are paralyzed. The cardiac action be-
comes irregular and less frequent. Convulsions are pro-
voked by striking upon the table supporting the animal.
Shortly before death the convulsions become less strong,
the extremities are extended, the animal falls upon ifs
side and dies. After death the heart is found arrested in
diastole, the intestines are strongly contracted, and the
bladder is empty and contracted.

Mytilitoxin CsH,,NO,, a base of undetermined consti-
tution but also possibly a betain, was obtained by Brieger
from the poisonous mussels which caused the poisonings
at Wilbelmshaven. The free base has a disagreeable
odor which it loses on exposure to air and at the same
time becomes non-poisonous. It is decomposed by heat-
ing with caustic potash. Its chlorid crystallizes in tet-
rahedra and is intensely poisonous, causing the same
symptoms as do the mussels (see Vol. IV, p. 189). The
mlr(;{chlori(l erystallizes in microscopic cubes which fuse
at 182°,

AM1po Actns.—The amido acids, formed by substitution
of one or more amido groups (NH,) for hydrogen in the
hydrocarbon groups of other acids, are not usually con-
sidered as ptomains, probably because they were known
as products of the decomposition of proteins, by putre-
faction or otherwise, long before Selmi suggested the
name “ptomain ” for substances which he considered to
be alkaloidal. Thus tyrosin was found to be a product
of decomposition of casein by Liebig in 1846; and Proust
discovered leucin as a product of putrefaction of gluten
and of cheesein 1819. But these bodies contain nitrogen,
and, although they are acids by virtue of their carhoxyl
groups (COOH), they are also distinetly basic, by virtue
of their amido groups. They therefore come within the
limitations of the class of ptomains as given above.
Among the diamido acids are included substances, such
as lysin and ornithin, and among their guanidin deriv-
atives substances, such as arginin and probably histidin,
which, although not ptomains, so far as is known, are
products of the earlier steps in the decomposition of the
proteins, and intermediate in the generation of some, at
least, of the ptomains.

The amido acids of the acetic series may be obtained
synthetically, either by the action of ammonia upon the
monochloro derivatives of the acids, or by the action of
nascent hydrogen upon the cyano derivatives, as well as
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, or the corresponding iso-com-




