
m~~--9,Am4
ploism-observatiOn; and that ompi, when in its
wk y drae, and when it means anything, caies with
ita fair stor of infece, so that the two pnnciple nead
ieno way be thrown in direct antago to each other.

In conclusion: I have endeavound, in writing these ob-
serations, to look the subjects before me fairly in the
hae, and to state without bias or prejudice what has occur-
rod to my mind. And, as I am anxious that the Fellows
of this Society should have the different topics of this
paper laid open freely for their discussion, I may per-
haps be excused for summing up in the following brief
sentences -

I. That the rational and the empirical forms of thought
are inherent in man's nature, and will always manifest
themselves in medical science, as in every otner depart-
ment of human knowledge.

ir. That the term empiriciam, in its simple sense, implies
a system based on the mere observation of facts without
deduction, and on experiments made at hazard without any
precise or preconceived object: that rationalisn, in its
strictest sense, implies that mode of inquiry in which truth
is obtained by the influence of reason on observation, and
where experiments are performed as the means to an end,
and as a test of the truth of what has been conceived be-
forehand.

iII. That instances may be found, in which the most
distinguished individuals in the records of medicine have
been the pure representatives of each of these special
systems.

Iv. That many important points in practice have eman-
ated from the rational and the empirical modes of thought:
the rational applications being most obvious in surgery and
midwifery; the empirical in medicine.

v. That empiricism and rationalism, though in direct op-
position as principles, are often blended in medical science:
an empirical fact being frequently the basis of a pseudo-
rational deduction; and vice versd.

vi. That from this last statement the inference is clear,
that empiricism and rationalism are both necessary to the
progress of medicine; and that the more closely they are
connected, turned mutually to useful account, and kept
within their legitimate bounds, the more rapid and safe will
that progress be.

viI. That although the rational mode of inquiry may
have called into play higher faculties of the mind than the
empirical, it has, by its extravagances, failed as yet in
doing more for medical science :-a fact which should
always be kept in mind by its enthusiatic and exclusive
advocates.

viii. I cannot lose this opportunity of observing, that
whoever would properly understand the precise value of
empiricism and rationalism, must submit himself to the
task of going through a comprehensive course of study on
the history of medicine-a subject which, to our dishonour
as scholars, and to our loss as practitioners, does not receive
from us that regard which its importance deserves.

11, Alfred Street, Bedford Square, 28th March, 1854.

CLINICAL NOTES ON CHOLERA.
By W. LAUDER LINDSAY, M.D., late Resident Physician of

the Surgeon Square Cholera Hospital, Edinburgh.
[Continuedfrom page 222.]

IL. HISTOLOGY AND CHEMISTRY 0 TEE EVACUATIONS.
T. Te S&hWU. Whether the cholera seizure is sudden, or
preceded by a premonitory diarrhaa of greater or less dura-
tion, the first alvine discharges usually present sinil
chaaters to the evacuations in Simple diarrhwa, both in
external appearance and in microscopical and chemical
characters. They are more or les filuid, have a brownish-
red or yellow colour, and are semifuent and f.tid. Theyigrduwlly, however, become paler in colour, more fluid in
co eCE, and of lower specific gravity, and lose their
; till, as the diee bee moe marked and col-

Ilap se ets in the so-caled "sewous" or avices waker iol
appea. Nithor of thse t app to me to give a
good idea of the phycal ch of the collaps sto of
choler; but, as it convenent to use one or oer of thes
words, I hll paefer the la-tter, simply, however, as a de-
signatign in common use. If the " nee water" evcuations
be colleed in a urineglas and allowed to stand at rest a
few minutes, they speedily resolve themselves into a super.
natant fluid and floculent sediment.
The fluid portion somewhat resembles whey in colour anc

consistence, is turbid d opalet, has fequently a very
faint greenish-yellow tinge, and a mawkish, disagreble
smell, but possesses none of the fcator uually characteristic
of faces, and indicative of putrefaction, incipient or ad-
vanced. This absence of faecal odour has been, by some,
attributed to the deficiency of bile, the decomposition of
which has been regarded as the ource of the peculiar smell
of human and other facces; for it has been found that there
is little or no fetid odour in abilious stool8, e.g. the clay
coloured facces ofjaundice. It has been stated by chemists
that the silver and lead test papers show the absence, in
the fresh collapse stools, of sulphuretted hydrogen and hy-
drosulphuret of ammonia. Though almost devoid of odour
when first evacuated, these stools soon become foetid from
decomposition of their albuminous constituents. When
filtered, even after the application of heat, the physical
characters of the fluid portion are little altered. The spe-
cific gravity has ranged in the cases seen by me from 1005
to 1015, the average being 1010; the fluid is, therefore,
not much heavier than water, and greatly less dense than
the alvine discharges of most diseases with which we
are acquainted. It has uniformly exhibited more or less of
an alkaline reaction to test paper, and usually gives evi-
dence, on the application of heat, of the presence of albu-
men. It is important, in testing the presence of albumen
by means of heat, to bear in mind that the alkalinity of
the fluid requires its previous acidification by acetic or
some other acid, in order to insure the precipitation of the
albumen. Many authors deny the existence of albumen in
the "rice water" stools: in certain cases, the proof of its pre-
sence is somewhat difficult, from the degree of opalescence
or alkalinity of the fluid, etc.; but, that in almost everycase it is present to some extent, I think easily admits of
demonstration. M. Mialhe states that, instead of albumen
or fibrin, the existence of which he has never been able to
detect, he has invariably found a substance differing some-
what from both, which he designates "albuminowc", and
which he says is "1 the final product of the digestion of
albuminous articles of food." The chief ground of the dif-
ferential diagnosis between this substance and ordinary
albumen is, that the former is not coagulated by heat and
nitric acid. In my own experience, I have seldom or never
failed in producing either an increased opalescence and
turbidity, or a distinct flocculent precipitate by these re-
agents; and this result, I believe, agrees with the great
mass of evidence on this point. I am therefore compelled,
on M. Mialhe's own grounds, to come to an adverse conclu-
sion. Though albumen may be said to be invariably pre-
sent, its presence is by no means a distinguishing feature of
cholera evacuations, i. e. it does not furnish a means of
separating the alvine discharges of cholera from those of
other diseases. A series of experments made with the
liquid dejections of other diseases led me to believe that
albumen is very commonly found in the fluid portion of
feaces, both in health and disease; for, on filtg the dis-
charges in diarrhea, etc., and applying heat and nitric acid
in the ordinary way, I very equently indeed found an
albuminous reaction. I found it present inter alia in the
stools of the following uses, which occurred in the Royal
Infirmy of Edinburgh.
0AMm I. Chronic Diarrhkea of PhtAtkia. Dr. Andrews'

ward. The discharge was very fietid, emiuid, of a stone
colour, and alkaine. It contied a few primatic phos-

phate, potato calls,nd other vegetable d3ri, but no
'san\U4r bodies".

isa X~Chrnc Diarshe efPAUi. Dr. Kellrs
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316 ORIGINAL COM ICATIONS. 331

wad The last stool beore death, pased unconciously in
bed, resembled closely in appence the later collapse or
oerier reaction Stools of cholera. It had a fine branny se-
diment, of a light brown colour, intermixed with mucous
focculi. It was very fluid, of low specific gravity, and alka-
line; it separated readily into a supernatant fluid, and a
flocculo-granularsediment,the latteramounting toabout half
of the whole mass. In the sediment, the microscope revealed
a number of large-almost unaltered-potato cells, pris-
matic phosphates, fragments of muscular fibre, large com-
pound cellular and granular bodies of a greenish-yellow
colour, and a few of the larger "annular bodies" met with
in cholera discharges.
CASE III. Simple acute Diarrhc a. Dr. Andrews' ward.

The discharge also resembled the earlier reaction stools of
cholera. It separated into a supernatant fluid of a pea-
soup colour, very fetid, alkaline, of specific gravity 1010;
and a flocculo-grnular sediment of a dark brown colour,
like linseed-meal or bran, and amounting to about one-third
of the whole mass.
CA.E Ivr. Chronic Diarrhoea, simpl. Dr. Keiller's ward.

The discharge was semiiluid, of pea-soup colour and con-
sistence. It had a slight oatmeal sediment, alkaline, some-
what foetid, and contained a considerable admixture of
mucus. Under the microscope, there appeared several large
prismatic crystals of the triple phosphate, fragments of
muscular fibre and vegetable tissues, and a large quantity
of compound granular bodies of a greenish-yellow colour.

CABE V. Chronic Diarrhmea, comzplicated with Utero-
Vagirnal Disae. Dr. Keiller's ward. The discharge was
-semifluid, of a light brownish-yellow colour, very slightly
alkaline. It had a disagreeable mawkish smell, but no dis-
tinct foetor. It resolved itself, on standing, into a turbid
fluid portion and an oatmeal or branny looking sediment.
Under the microscope, were found blood and pus-corpuscles,
and compound granular bodies of very large size. The
appearance of this discharge exactly resembled that of the
reation stools of cholera.
CASE VI. Chronic Dysentery in a Child. Dispensary

patient of Dr. James Sidey. The discharge was muco-
purulent, slightly tinged with blood. Under the micro-
scope, was seen a quantity of delicately striated hyaline
mucus, entangling innumerable well formed pus-corpuscles.
Were the latter smaller and less distinctly nucleated, the
microscopic appearances would have closely resembled those
of the flocculent sediment of the "rice water" stools in
cholera.

CAoE vii. Hypochondriasis. Dr. Keiller's ward. The
discharge was a jelly-like mass of a dull olive-green colour.
It had no fetor, though a mawkish odour; it was alkaline.
It appeared to consist of almost pure mucus. Under the
microscope, no corpuscles of any kind could be observed.

In the feces of the dog and cat, also, I have generally
found similr indications of the presence of albumen; and
I have no doubt, though I have not had an opportunity of
extending my investigations sufficiently far in this direc-
tion, that albuminosity of the fluid part of the famces,
whether healthy or diseased, will be found the rule, and
not the exception.

If the fluid part of the "rice water" stools be heated, and
a few drops of nitric acid added cautiously, a light red or
pink colour is most frequently the result. Its intensity
usually depends on the freshness of the specimen submitted
to examination [i. e., the length of the period that has
elapsed since it was evacuated by the patient], the early
peno of collapse at which it was discharged, the degree of
hat and the amount of acid applied or added, and on the
alkalinity and certain other chemical conditions of the
fluid, with the precise nature of which we are yet, in a
great measure, unacquainted. Instead of a red or pink, a
brownish or greenish yellow colour may be produced. I
have already endeavoured to show, in my former paper,
that these various reactions are all indicative of the pre-
seoe of the same substance, viz., bil, either in a healthy
or slightly modified condition.
Te aition of nitric acid wil further indicate, n the

majority of cases, the presence of one or other or both am-
monia and carbonic acid, in varible quantity; the former
from its odour, the latter from the effiervescence produced.
These substances will be the more readily detected in pro-
portion to the length of time that elapses between the eva-
cuation of the fluid and the application of the test. The
presence of carbonate of ammonia in large quantity in
cholera stools was long ago pointed out by Herapath of
Bristol.
From the characters of the fluid portion of the "rice

water" stools, its origin is generally supposed to be the
serum of the blood, which has been, as it were, suddenly
drained or pumped off by the intestines, The greater part
of the albumen of the blood, it is said, passes thus from the
system in the form of mucus, which is analogous in chemi-
cal composition. This, however, is entering on the unsatis-
factory realms of theory.
On allowing the fluid to stand a few days, its surface will

usually be found covered with a thin scum of an oily mat-
ter, entangling a few perfect and broken prisms of triple
phosphate.
The sediment, or curdy flocculent part of the " rice water"

stools, varies greatly in proportion to the fluid portion: it
ranges from about one-tenth to two-thirds of the whole mass,
the average being from one-third to one-half. It consists
almost wholly of flocculi of pure mucus, the presence of
which, in quantity, is indicated by the formation of a
whitish opaque precipitate on the addition of a solution of
prussiate of potash, after a portion of these flocculi has
been boiled in water, and nitric or acetic acid added. Its
microscopic character is finely striated, almost transparent
ribbon shaped masses, having intermixed, or being covered
by, a greater or less number of granular corpuscles, nearly
equal in size to and resembling pus. The latter vary much
in size and appearance, and in the effects of reagents upon
them: some are merely hazy, others darkly granular; some
seem to possess distinct single, double, or compound nuclei;
in others, a very delicate cell-wall can be seen attached to
one side of a dark well defined nucleus. In some of these,
acetic acid, cold or hot, produces no effect; in others,
again, it renders the surface more distinctly granular, or it
brings into view the nucleus or nuclei and the cell-wall.
Indeed, in any single specimen of the mucous flocculi of
these evacuations, bodies may frequently be seen physically
resembling pus-corpuscles, white blood-corpuscles, mucus
and lymph-corpuscles, and epithelial nuclei; and between
these I confess my inability at all times to distinguish (nor
do I believe it can be accurately done) by the microscope
alone. Though, therefore, I do not think it admits of
absolute proof; it is yet probable that the greater number
of these bodies are mucus-corpuscles. If the ordinary dis-
tinctive characters laid down in our text books on physi-
ology and pathology be correct, I am led to believe that
pus-corpuscles and free epithelial nuclei also make up a
considerable proportion of the whole. This mucus greatly
resembles that thrown off from many mucous membranes in
a state of irritation or inflammatiou. hence has arisen the
opinion that cholera is essentially a catarrh of the gastro-
intestinal mucous membrane. It appears to differ, how-
ever, from the mucus discharged iIt other catarrhs in its
lesser tendency to develope albumen and pus.
Among these mucous bands, the microscope will seldom

fail to reveal a few of the so called "annular bodie"
or "cholera corpusdes", "funzi", or "bodies", the dis-
covery of the presence of which in the cholera evacuations
caused such a sensation in the scientific world during the
cholera epidemic of 1848-9. On their existence was founded
the very ingenious "fungus-theory of cholera", which, for a
long period, was held most satisfactorily to explain the
etiology and symptomatology of the disease. These insig-
nificant little cells played a grand part on the stage of
cholera literature. Immediately that their presence in the
"rice water" stools was hinted at, hosts of the more specu-
lative members of our profession rushed before the public,
through the medium of the press, to show how beautifully
they could, upon the most slender and insecure foundation,
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upIw a g ad superstructu of theory. omrtivoly
h,however, oft cdidate for newsper t

Vhe trouble of corroborating the fat firt unted by
Do Brittga and Swayne.
The intest connocted with this subject induces me to

outer a little in detail on the forms of these bodies which it
has occurred to myself and other to see, and to mention
th. deductions therewith connected. I must first, however,
state my conviction that their presence in the choler eva-
cuations is accidental; that they are not confined to cholera
dischges; that most, if not all, of them may be traced for
their origin to articles of food; and that, thfore, they
have no causal relation to the disease. I consider them
interesting merely in a histological point of view, and as
the groundwork of a now exploded theory. The greater
number of the forms are evidently vegetable cells of some
kind, more or less broken up or disintegrated. Their ap-
poarance, however, is so various, that their description is
vr difficult and unsatisfactory. On comparing the bodies
noticed by myself with the veritable "annular bodies" ori-
ginally figured by Dr. Brittan in the Medical Gazette, I find
that I have seen most of the forms mentioned by him, be-
sides several others. From detecting some of them in v-
rious healthy nd disased faces, 1 suspected-and my
suspicion has since been confirmed-that they might be re-
ferred to ordinary articles of food; but to what articles,
and to what particular parts of these articles, I cannot pre-
tend to refer them individually. This subject will requie
and repay a separate and careful inquiry. Several of them,
however, I have found in the di6bri of bread, oatmeal, and
the elements of broth, by subjecting these substances to maw
ceration in tepid fluids, so as, to a certain extent, to imitate
the natural digestion of foods. For the merits of the ori-
ginal discovery of the supposed fungus agents of cholera,
there was of course a host of anxious claimants, some of
whom went to a ludicrous extent in their eager straining to
make fact subservient to theory.
The forms observed by Dr. Brittan, he divided into three

class, viz.:
x. Mere rings, having a free central area.
II. Globular or oval cells, having thick walls, which are

tuberculated and granular.
ini. Discoid bodies, with thick margins.
The chief forms noticed by myself were, inter alia:
I. Globular cells, having a free central area.

Iu. Globular cells, having mm tely within the ccE
wall an inner dotted ring or circle.

iII. Oblong cells, with rounded angles, having a central
free area.

xv. Large globular cells, with a distinct central nucleus,
round which is aggregated a number of large granules of a
greenish yellow tint, resembling the chlorophyll gans of
the cells of plants. The general appearance of thie cell is
like that of the "gonidia" of the tbOlus of lichens.

V. The isolated nucleus and circum-aggregate granule
of the above, without the cell wall.

vi. Disks of large size and irregular shape, the wall
having a double contour, with irregularly crenate margn;
the surface marked by concentric strime or granules, or
merely hazy and granular: colour usually dark brown.

vii. Portions of double rings, most irgular in size: in
sbape and colour resembling the shrivelled sporangiaof ferns.

viii. Very minute oval or globular rmgs, formed of a
double circle, narrow and hazy, or granular.

IS. Bodiessimilry formed, but much larger in size, and
very irregular in shape.

x. Bodies resembling collapsed starch-cells.
xi. Bodies resemblig ruptured colourless vesicles.
xii. Convolute bies of various sizes, with a granular or

ruOse surface, or the revese, resembling some species of

XiII. Very lag globular cells, conss of a delicate
cel wall enclosing a number of annular bdes rmbling
ruptured v e, besides a quaatity of molular ad
galar ater. In appearne, they are siilar to th

moher celsof vew; mestly we fuud
Illustations of the vaius fom are given in 4

annexed fire.

Fig. 1. represents various forms of vegetable cells, etc., occurriug in the
evacuations of cholera. The figures correspond to the numben in
the list of forms given above.

Many of these substances are undoubtedly different forms
of the same cellular bodies, variously acted on by the fluids
secreted by the stomach and intestines.
Some such bodies as have been above referred to are

stated by the original describers to be " constantly present"
in choleraic dejections, and to be of very frequent occur-
rence also in the discharges of choleraic diarrhoea. Dr. Brit-
tan, moreover, says he did not find his " annular bodies" in
healthy solid faeces, nor in the fluid stools of typhus: hence
he draws the general conclusion that "a certain relation
does exist between the size and number of these bodies and
the time elapsed after the seizure, taken in connexion with
the severity of the symptoms. That is to say, they ae
small and clearly defined in the matter vomited: they be-
come larger and more compound in the dejections; and, as
the disease progreses favourably, where I. have had the
opportunity of examining, they vanish as the symptoms
disappear, and the motions regain their natural appear-
ance." That some of these forms are " constantly presnt"
iu cholera stools, I admit, is highly probable; but [am also
bound to admit that they appear equally to occur, to some
extent (in my experience), in healtha and diseased faces of
different kinds. Dr. Brittan goes still further, however: he
aserts that he found the same bodies in the atmosphere sur-
rounding cholera patients, and in the water drank by them.
Nothing is more likely, I conceive, than that minute vege-
table organisms should be found floating in both thes
media; in fact, where can we avoid finding them? But I
can see no necesary connexion their presence cau have
with cholera. Immediately after the existence of these
bodies was pointed out by Dr.Brittan,it was made the subject
of special and elaborate investigation by many of our most
eminent microscopists, who corroborated their presence in
the stools of cholera, but most of whom denied it in the air
or water.

Mr. Quekett of London pronounced them to be fungi; and
with him most investigators coincided, though they differed
as to the precise genus or species to which to refer them.
By other authors, they were considered the sporles of a
species of uredo, fragmeats of the inner coat of the bran of
wheat, or of the husks of other grains, altered starch
granules, altered blood-disks, dW of food, animal and
other orgnisms contained in chalk mixture and other me-
dicines. The trcing se bodies back to their origi
source is te land unnecessm-y, so long as we ca
show that they can have no shae in the tion of the
disae We must obviously look lsewher fora tr solution
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O3JrAL OVUNICATIONSB. S3

.of e grt problem, What is cholera? The funpn view,
however, had the weight of idnce and probability in its
fvour. Different species and genera of fungi are very
commonly developed in decomposing animal fluids. This
we should, a prori, expect when we consider what are the
conditions favourable to the transmission and development
ef these minute structures. By Remak, they have been
observed in evacuations, " no matter how produced, whether
by typhus, dysentery, errors in diet, or purgatives". Fungi
also-but having a different appearance from those figured
by Dr. Brittan-were noticed in cholera evacuations so long
ago as 1838. We wll know that, in many diseases, certain
states of the skin and mucous membrane predispose, or
render them suited, to the growth and propagation of mi-
croscopic fungi. During the last few years-since the intro-
duction of histology as a branch of the study of rational
medicine-the subject of vegetable parasites (ento- and epi-
phytes), both in man and the lower animals, has been in-
vestigated with considerable care, and the result has been,
that almost no part of the human body can be considered
exempt from the attacks of these plants. I need only
mention, as examples of fungi being the origin or concomi-
tants of disease in man, favus, mentagra, plica Polonica,
some fonns of pityriasis and aphthee, chronic vomiting con-
nected with sarcina, tubercular cavities and sputa, carious
teeth, urine, and milk; and in the lower animals, the mus-
eardine of the silk-worm, the fungous growths on the gills
and scales of gold and other fishes, on the bodies of frogs
and newts, in the trachea, lungs, and stomach of certain
birds, in the yolk of the hen's egg, on the face of the mouse,
and in the contents of the stomach of rabbits, oxen, sheep,
and pigs. Is it not, then-instead of regarding fungi as
the cause of cholera-much more reasonable to suppose
that the condition of the gastro-intestinal mucous mem-
brane, whether as a direct result of the disease, or of the
same atmospheric or other state which induces cholera, is
favourable for the development and growth of such bodies I

Such was the importance attributed to the presence of
these insignificant organisms in the cholera stools, that the
investigation of the subject was, during and after the epi-
demic of 1848-9, taken up by several public scientific
bodies, and, among others, by the London College of Physi-
cians, whose elaborate report contains the following con-
clusions:-

i. These bodies are not " constantly present", and there-
fore cannot stand in any causal relation to the disease.

ii. Most of the forms are traceable to various articles of
food; e. q., the rings or simple annular bodies might easily
be produced by the spiral and annular vessels of various
plants used as food.

iII. Others are apparently fatty in their nature: similar
bodies can be produced by squeezing a fragment of cheese
between two plates of glass.

iv. Others, again, appear to have been introduced in
the state in which they are found in the evacuations, in
-various medicines.

The subject was also investigated in Edinburgh by Dr.
W. Robertson and Professor Bennett, the result of whose
joint inquiry* was that-

I. These bodies frequently occur in the "rice water"
stools.

II. In the majority of cases, they do nwt.
mir. They failed in detecting them in moisture condensed

from the atmosphere surrounding cholera patients, and in
the Edinburgh water.

iv. They are not amylaceous in their nature, for they
resist the action of iodine.

v. Jn the cholera discharges, other and less equivocal
vegetable bodies occur; e. q., sarcina, torule, and ramose

Another set of theorists have attributed the causation of
the diseas to the presence of millions of animalculm in
the intestines, ffounding their belief on the fact that the
cholera evacuations are frequently found teeming with mi-

* KFiln Month. Med. Jour. for 16484, p. 155.

nute .iirie. True, I haLe seen them yelf in thousands;
but they occur equally in all decomposing animal iluids,
so can have no special connezion, whether as cause or
effect, with cholera discharges. We must remember that
the " rice water" stools, though not foetid when discharge
begin to undergo decomposition immediately; and that in
no essential feature do they differ from other animal excre-
tions.

In the sediment of the " rice water" stools, I never ob-
served under the microscope any of the cylindrical epithe-
lium of the intestines; and this it is of importance to keep
in view, as Boehm and others have considered the patholo-
gical essence of the disease to be a desquamation of the in-
testinal epithelium. This idea has probably been suggesd
by a too exclusive examination of the intestines and their
contents after death; for then the intestinal villi are quite
nude, and the yellow opaque curdy matter found in the
canal abounds in cylindrical epithelium, both in the shape
of isolated cells, and in patches of cells adhering by means
of a membrane connecting their apices. The deduction
naturally follows, that what has been described as a vitae
act, and one essentially characteristic of cholera, is merely
mechanical, i. e., the result of post mortem maceration.
Leaving, however, the consideration of this subject at pre-
sent, the facts above narrated are, I think, sufficient to in-
dicate the great importance of applying the microscope to
the examination of feeces, not only in cholera, but in other
diseases, as well as in health.

In rare cases, the microscope detects, among the mucous
flocculi of the serous stools, the presence of a small amount
of dbri of the food, in the shape of potato-cells and other
vegetable tissues or elements; but, in general, these are
entirely absent.

For the detection of the saline constituents of the col-
lapse stools, I filtered and evaporated down, and found two
salts present in large quantity, viz., chloride of sodium
(common salt) and the triple phosphate. The crystalline
forms in which these occurred were very various, and de-
pended on the degree of freshness of the discharge, the early
period of collapse at which it was voided, the degree of
concentration and heat, and other circumstances. The
former was chiefly met with in broken cubes, and the latter
in perfect or broken prisms, which are sometimes arranged
in stellate or crucial groups. The phosphates also occurred
in delicate needle-shaped crystals, frequently exhibiting a
stellate arrangement, and in large irregular pyramids. By
incinerating the evaporated residue, and applying the ordi-
nary qualitative chemical tests, the chief saline constitu-
ents will usually be found to be-

L. Carbonates of potash, soda, lime, and magnesia;
is. Phosphates of soda, lime, magnesia and perhaps iron;
li. Chloride of sodium;
iv. Sulphate of soda; and
v. Sflica.
Of these, the carbonates, sulphate, and chloride occur in

the aqueous solution of the ash, and the silica and phos-
phates in the insoluble residue. It is seldom that the prac-
titioner has either the requisite tinie or opportunity for
making even this amount of rough qjualitative analysis; nor
is it necessary, in ordinary cases, that he should do so. The
microscope will detect some salts; the presence of a large
quantity of chlorine and phosphoric acid may be indicated
by nitrate of silver; sulphuric acid by chloride of barium;
carbonic acid and ammonia by niitric acid. Urates are
stated by some to occur frequently. I have occasionally
seen them, but I generally attributed their presence-with
what justice, I cannot say-to carelessness on the part of
some of the hospital nurses in allowing the accidental ad-
mixture of a small quantity of urine. Dr. Herapath states
that oxatea4 of lime is constantly present. I have not once
met with it in the cholera stools, so far at least as the micro-
scope can detect its crystalline form; but it would be well
that its presence were in future looked for. He also men-
tions the presence of phosphates in exceu as a character-
istic of cholera stools. I am not prepaed to go so far
seig that I have found them in equal or nearly equal

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
A

ssoc M
ed J: first published as 10.1136/bm

j.s3-2.67.330 on 14 A
pril 1854. D

ow
nloaded from

 

http://www.bmj.com/


oRliGNAL IOXNIA Apim. Ht

d i healthy feoes, and in the diarrhsal dis-
charges of phthisis and other diseases, on allowing them to
seposed to the air a day or two, or filtering and eva-
orating down. It is now generally admitted that the col-

lapse stls contain a considerable excess of insoluble
inorganic salts; and this is considered dependent on a com-
penatory for the deficiency of the same salts, which is
equally well known to occur in the blood. Whether this
theory be true,-what relation, if any, exists between the
proportion of water and salts in the blood, and in the
stools, etc.,-are questions which I cannot here enter upon.

In collapse, or in the consecutive fever, while the urinary
secretion is greatly diminished in quantity, or entirely sus-

pended, it is reasonable to expect to find urea in the stools,
and it ought, therefore, in such cases, to be looked for: but
its detection here requires a slightly more complex process
than is necessary for detecting it in the urine, namely, the
making a watery and then an alcoholic extract, dissolving
the latter in hot water, and adding nitric acid. I tested for
it in this way in several cases, but found its presence dis-
tinctly indicated only in one.

It must be kept in view, also, that blood may be dis-
charged along with the serous stools, or that these may
have less or more of a bloody tinge. I have never met with
this in any cases seen by me; but it has undoubtedly oc-
curred in the practice of others. Whether it is the result of
co-existing or sequential ulceration, or of the congestion
and ecohymosis of the intestine, and especially the rectum,
which is a comparatively common pathological feature of
severe cases, remains subjudice.
As collapse graduates into reaction, and the consecutive

fever subsequently becomes developed, the stools gradually
again assume the characters of ordinary diarrhoeal dis-
charges. The colour gradually passes from whey colour,
or the faintest greenish-yellow, into stone colour, buff, a
pea-soup tint, various shades of brownish-red, brown, and
black. The sediment decreases in amount, becomes less
flocculent and more granular, first resembling the finest
oatmeal, and afterwards bran or linseed-meal and water; at
last, there is no separation into fluid portion and sediment,
the whole mass becoming thicker, so as to resemble gruel or
thin porridge; the specific gravity increases in a corre-
sponding ratio, and the usual fecal fcntor is ultimately
added. In the fever and convalescent stages, the stools fre-
quently become tarry in colour and consistence, such is the
amount of bile they contain: this phenomenon has usually
been attributed to a compensatory or retributive action on
the part of the liver, which is now, as it were, atoning for
its former deficient action. How far this appearance is due
to altered biliary or blood pigments, or to the vitiated
secretions of the canal, does not appear yet to have been
determined. The stools are now much fewer in number,
there is a greatly less amount of fluid thrown off from the
gastro-intestinal mucous membrane, and the bile is conse-
7uently less diluted: they therefore soon regain their

natural tint.
If the reaction and fever stools are examined with the

test tube and microscope, the chief differences discoverable
between them and the " rice water" or collapse stools will
be, in the case of the former:

i. The high specific gravity and change of consistence.
II. The complete change of colour.
iii. The substitution of a greenish-yellow or brownish-

red reaction, with nitric acid, for the pink.
nv. The decrease of albumen and mucus.
v. The gradual appearance, under the microscope, of
eri8 of the food, in the shape of fragments of vegetable

and animal tissues, intermingled with innumerable mole-
cules and granules, all having more or less of a bright
greenish-yellow tinge.

vi. The acquirement of foetor.
On allowing the fluid portion of these stools to stand a

few days, there will generally appear on the surface an oily
m, consisting of a mas of minute globules entangling a

greter or less amount of phosphates Sometimes this oily
matter i sinlarge quantity, forming a stratum of almost

pure liquid oil, or ocurring n u lar tes orphelet.
of white or yellowishconcrete fat The latter I hve fr
quently sen as large as a field bean; they remble pieces
of suet, are of firm consistence, and, under the microsompe,
present the appeaance of numerous rounded cells or
globular masses, each having in its centre a radiating
group of needle shaped crystals of Margarc acid. Whether
this oily matter is the fat of the food, which has passed
through the system unaltered, or whether it exists suffi-
ciently frequent in the reaction stools to warant the
suspicion that the pancreatic functions are deranged, I am
not prepared at present to say. In the fever stools, the
microscope frequently detects the large cells of the potato;
fragments of the epidermis of barley, oats, potato, carrot,
and turnips; portions of spiral vessels from the fibrous
part of the two latter vegetables; starch-cells from bread
and the potato; pitted vessels, isolated spirals and cells;
aggregated masses of chlorophyll grains, and hairs of
plants; bodies closely resembling, if not really, cryptogamic
spores; portions of muscular fibre; scales of fish; compound
granular and cellular bodies, having a greenish yellow
tinge; large, dark, irregular, fatty bodies; minute oil glo-
bules, and a few hyalines. By an examination of the faeces,
we are enabled not only to determine the presence of foreign
organisms, but to ascertain, often with considerable ex-
actitude, what has been the nature of a patient's food.
It appears to me that this department of histology has
been greatly neglected, chiefly, I suppose, from the for-
bidding nature of such an investigation; but the advantages.
that might and will accrue from it are too obvious to require
comment. In cases where the patient is unable to furnish
replies to our queries, and where there are no friends to.
fall back upon for information, such an examination might
be especially useful.
Pavement epithelium I have sometimes met with in the

collapse, as well as in the subsequent stools; but the
patients were females, and the source was probably some
leucorrheal matter accidentally intermixed with the alvine
discharge, for I always found pus-corpuscles abundant at.
the same time.

/
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Fig. 2. The part of this figure to the left of its middle line represents
the microscopic characters of the mucous flocculi of the rice-water
stools. 1. Hyaline bands of mucus. 2. Mucus-corpuscles, free
granules, etc.

The right side of the figure represents the microscopic characters of the
fever stools, and of healtby fseces. 1. Potato-cell. 2. Starch-gra-
nules. 3. Covering of barley-grain. 4. Musculsr fibre. 5. Pris-
matic phosphates. fi. Hairs. 7. Compound granular bodies. 8.
Patched vegetable cells. 9. Fragments of vegetable spirals.

From what I have stated in the foregoing remarks, it.
will be seen that thefe are no marked features of the
cholera collapse stools serving to distinguish them from
the alvine evacuations of other diseases, except the freedom
from fccal odour, and the circumstances which combine to
give them the physical character denominated " rice
watery"; for excem of water, albumen, and salts, as well as
"annular" and other vegetable bodies,etc.,maybe present in
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otr utol, as I hare attempted to demonstrate. I beliee
that.a sries of investigations on the subject, would result
in finding that the stools of the collapse and reaction
period are similar to the discharges in many affections of
the intestines, not only in externl appearance, but in che-
mical and microscopical chacter, or at least that they
differ in no essential points. I have already stated, that it
is impossible to distinguish between the stools of the pre-
monitory and terminal stages of choler, and those of
simple diarrho:a. The conclusion to which these facts tend
is, that the stools cannot, even in the collapse stage, be
considered invariably pathognomonic of cholera, and that
the disease is, to this extent, less specific in its nature, and
les distinguishable from other affections, than is, perhaps,
usually held to be the case.

The following cases will serve to illustrate the character
of the stools in the various stages of the disease:

CASE I. M. R. Recovery. Seizure sudden, while walking
from L - to Edinburgh. First discharge came away in
gushes; described as resembling potato-water; afterwards
white like whey, with curdy flakes floating in it.

First day. Deep collapse. First stool immediately after
admission: "rice-water"; quantity ;vi; sp. gr. 1010; al-
kaline, devoid of odour. Sediment occupied one-sixth of
bulk. Non-coagulable on the mere application of heat.
Under the microscope, flocculi consisted of hyaline, striated
bands of mucus, covered with molecules and granules.
Nitric acid caused great effervescence. Contained a con-
siderable amount of urea. Second stool had same charac-
ter; quantity 3iss.

Second day. Collapse passing into reaction. First stool,
quantity siss; fluid part light brownish yellow. There
was a sediment like thin porridge or gruel. The odour was

slightly feeculent. Second stool, zij; third stool, Niv. These
resembled very thin gruel, being of a clayey colour, similar
to that of jaundice stools; they were of a frculent odour
and alkaline. On standing, a copious scum of phosphates,
in very large and perfect crystals, appeared on the surface.

Third day. RPeaction passing intofever. First stool, Sv.
It was of the consistence of thin porridge, of a light loam
colour, and foetid. Second stool, 3xvi. It was of specific
gravity 1015, also of a light brown colour. Under the mi-
croscope, was seen a considerable amount of phosphates, in
the form of prisms, and acicular and capillary crystals,
often exhibiting a radiating stellate arrangement. There
were also a few narrow hyaline mucous bands, compound
cellular bodies, resembling the mother-cells of cancer, com-
pound granular bodies, and molecular debris of a greenish-
yellow tinge.

Fourth day. Fever established. The stools were fluid,
of pea-soup colour and consistence. The fluid portion,
when filtered, resembled urine loaded with urates; its sur-
face acquired a deep brownish-red colour on exposure.
Under the microscope, appeared " annular bodies" of differ-
ent kinds, collapsed and altered starch grains, fragments of
the epidermis of barley and sugar cane. parenchyma of the
cabbage, hairs and isolated cells of various vegetables intro-
duced as food, irregular cellular bodies having double
nuclei, and a very granular surface, and a mass of molecular
debris.

Fifth day. Two stools amounting to 3xviii, of pea-soup
character. Fluid part (filtered) had specific gravity 1015.

Eleventh day. Convalescence. The stools were of a dark
loam colour, of the consistence of gruel, having intermixed
a quantit.y of scybala. The fluid portion, when filtered, had
a fine claret colour.

Thirteenth day. The stool was well formed, and ap-
parently quite healthy.

CAsE II. RecoCvery. A. W. On the day previous to
admission, her mother stated she had had simple diarrhoea.
For several hours before admission, the alvine discharges
were described as resembling "white of egg", and after-
wards " sage water".

First day. Deep colapse. First stool about gx, passed
in the warm bath. It was semifseculent, of a dark brownish-
yellowr colour. T!he microscope revealed thxe presence of

lge uantities of "aular bodies", espec y the forms
which I have y referred to as Nos. 1, 2, 3, 4, and 5.
Iodine had no further effect on these than colouring them.
&econd stool 3iss, " rice water", alkaline, albuminous, de-
void of odour. The sediment had the ordinary microscopie
characters of the flocculi of the collapse stools; a few phos-
phates, and a quantity of molecular and granular dbr of
a light greenish-yellow colour also occurred. Third stool nii.
It separated into a fluid portion of a dark brown colour, and
a sediment resembling oat or linseedmeal. It was alkaline
and feetid. The microscope showed the presence of some
fragments of vegetable tissues, and a few perfect prisms of
triple phosphate.

Second day. Reaction established. The stool was of v

loam colour, quantity Si; it was alkaline and ftetid; there
was no separation of a sediment.

Fifth day. Fever well marked. The first stool passed
for nearly three days, under action of a. purgative. The
quantity was xviii; it was alkaline, of specific gravity 1015,
and had a bright greenish-yellow colour. Under the micro-
scope, were seen starch -granules and a large quantity of oil-
globules, and the compound cells, mentioned under form 13,
of the " annular bodies". The patient required purgatives
for several days subsequently.
Ninth day. Convalescence. Stool passed under the in.

fluence of castor oil. It was half formed, very dark in
colour, and foetid. On the surface, a considerable quantity
of fatty flocculi or masses was found floating. They resem-
bled pieces of suet, and had a bright greenish-yellow colour,
which was removed by immersion in water.

Thirteenth day. The stool was of the consistence of thick
porridge, and fetid; the colour was a bright greenish-
yellow.

Fifteenth day. The stool was half formed, of a light
brownish-yellow colour, and ftetid.
CASE III. M. F. Fcatal. Previous to admission, the

stools were described, as very fluid, fretid, and of a greenish-
yellow tint.

First day. Collapse slowly merging into reactiont. First
stool "rice water", quantity 3iss. It was alkaline, albu-
minous. The microscope showed a few phosphates, and.
bodies resembling (if not) cryptogamic spores. Second,
third, and fourth stools, about six in all, "rice water".
They were alkaline, albuminous, of specific gravity 1010-12.
Under the microscope, the flocculi consisted of striated
bands of mucus, covered with the granular corpuscles for-
merly described, having intermixed a number of " annular
bodies", especially of form 5; and a few phosphates. On
standing, urates, in the form of radiating globular masses,
were found in the surface scum.

Second day. Reaction passing into fever. First stool
"rice water". Eight or nine stools were subsequently
passed during the day, consisting of a few ounces at a time,
all having the ordinary " rice water" characters. The sedi-
ment gradually became less white and flocculent, but
heavier, more granular, and of a light buff colour, resem-
bling oatmeal and water; its bulk varied from one-seventh
to one-third of the mass. The Iasi Atool was dark brown,
fluid, fnetid, and 3ii in quantity.

Third day. Fever well marked. There were seven stools
during the night, in all amounting to 3xiii. They all were
dark brown, and foetid; the sediment was like bran or lin-
seed-meal. The last stool, passed (in bed) immediately before
death, was of a chocolate or cafe au lait colour, and xuii
in quantity. The microscope showed fragments of vegetable
tissues, oil-globules, and dark compound granular bodies.
The sediment preponderated in the earlier stools; in the
later, it amounted to one-fifth of their bulk. They were
all alkaline, of specific gravity 1010-12, albuminous, and
very faetid. On one, a copious scum of phosphates soon
formed; on another, on standing, there were found floating
on the surface large masses of concrete fat, showing under
the microscope delicate radiating crystals of margaric acid.

Crichton Royal stitution, Dtumfries, March 1854.

[To bcconIInued.]
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