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bread supplied to it, without apparently being in the slightest degree

~influenced by the putrid diet. The same mouse had been previously

subjected to a similar experiment with the putrid contents of the in-
testines of another patient, who died from some other disease, without
suffering apparently any inconvenience. The result of these experi-
ments I do not consider sufficient to refute the statements of the
German physiological chemists; but perhaps it may be admitted
that they tend to show that experiments bearing in such a striking
manner on the essential character of the disease, require repetition
before we can with certainty conclude that the intestinal fluids in
cholera are possessed of contagious powers.

RoBerT Duxpas Tmomson, M.D., F.R.S.

St. Thomas’ Hospital,
March 1855.
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No. XI.

Report on the IMicroscopical Examination of the Blood and
Excretions of Cholera Patients. By Dr. Hassall.

TrE outward and physical characters of the rice-water evacuations
of cholera vary considerably in different samples and in different
cases; they vary in colour, consistence, and composition; ordinarily
they resemble thin gruel rather than rice water, being thicker and
Jess white and transparent, and sometimes they are of a brown tinge.
After being set aside for some time they usually let fall a deposit,
the amount of which is subject to great variation, but generally it
is considerable, forming in some cases as much as a fourth or a sixth
of the entire bulk. |

When submitted to examination with the microscope there are
detected in most samples molecules and aggregations of molecules,
innumerable mucous corpuscles, single and aggregated, of irregular
size and form, and which are frequently imbedded in a mucous base,
presenting sometimes a fibrous structure, and molecules and globules
of oil; it is of these elements, and especially of the granular cor-
puscles and mucous base, that the deposit which subsides in most
samples is principally composed.

In addition to the above, myriads of vibriones were detected in
every drop of every sample of rice-water discharge hitherto subjected
to examination. Of these vibriones many formed threads more or
Jess twisted, while others were aggregated into masses, which under
the microscope presented a dotted appearance.

But some of the specimens possessed characters very different from
the above.

In one sample examined there were no granular or mucous cor-
puscles, or mucous base to be discovered, but in place of them a great
number of globules of oil and innumerable minute acicular crystals,
some of which were free, but mostly they were aggregated in bundles
in the form of rosettes and dumb-bells. The vibriones were present
as usual.

The same crystals occurred in another specimen in great pumbers.
Tn this case they were mostly single and but seldom aggregated, and
there were no large globules of oil, although a good deal of oil
was present in the form of molecules and small droplets.

In addition, numerous fragments of muscular fibre, cells of potato,
a few starch corpuscles, and fragments of the husk of wheat, were
not unfrequently detected in specimens of the rice-water discharge,
and in cases in which food-had not been partaken of for a considerable
time.

The same acicular crystals were likewise seen in small numbers
in two or three other samples, and in several prismatic crystals of

triple phosphate.
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In none of the samples were sporules or threads of any species of
fungus present, or a peculiar body of any kind noticed other than
the vibriones mentioned, and in- none were well-formed cells of
cylinder epithelium, that which coats the surface of the villi of the
mtestmes, discovered. .. )

"Such is an enumeration of the’ different elements and constituents
detected by means-of- the mlcroseope in the specimensof rice-water
discharge, about twenty-five in number, subjected to examination, and
many of which were obtained From different cases. Fig. 26.

he presence:of vibriones in the rice-water discharge being, so far
as my experlence goes, constant, it became of importance to deter-
mine the. circumstances under. WlllCll they make. their appearance,.
and. especially to_ascertain whether they were present in'the evacuas,
tions when first passed.. ' In: order to: determine this point I-made;
arrangements, to:obtain ‘s specimens as_quickly as p0s51ble after being
v01ded .1 had.» microscope ready: for use. placed in the Abernethy
Weaid of St: Bartholomew’s Hospital, so that the discharge might be:
examined immediately that it was passed. In this way I succeeded
in: examining several samples within two hours of ‘their being voided,
and two others from separate cases, mmedlately they were evaeua,te(l
Injall-of these the. vibriones were present in large numbers: - In one;
case T exqmmed in, conjunction- ~vith Mr. Ramey, some of" the rice-

water (hscharo'e Lal\en direct from .the. small intestines about- twelve'

hours after death .and in this case also the vibriones equally‘ abounded
In-all cases the species was the same. -+ . . v

It thus appears that vibriones are constantly present in. the rice-,
water discharge of .cholera;, and that they are developed in it during
life, a,nd Wlnle still retained in the small intestines. - P
«,From:observations-which have been elsewhere recorded?, 1t appears
that two  of the..circumstances necessary. to the - :development . of:
vibriones are a feebly acid,. or more usually an alkaline, fluid. and
organic. matter, espeeia,lly animal, in a state: of (lecomposmon more
or less advanced. ~

.+ Now, in.the rice-water discharge of cholera. both of these con(htlons
are fulfilled. In the first place Tt is always offensive, sometimes ex~
ceedingly so, resulting. from decomposition ; and in the second it is

. a,lwa,ys, so far as my observatmns extend, highly alkaline.

..We have next to inquire what is the origin or source of these

'wbuones, and what their relation to cholera ? 7

-, 'With respect to the first point, there is no doubt but that there is

Tore than one source for them, setting aside the idea of their spon-

taneous generation in decomposm«r organic fluids. It is possible
that they may obtain entrance into the stomach and bowels by means
of ‘the atmosphere, and it is perfectly certain that they do frequently
1&bvlneh I have not unfrequently detected the presence of vibriones,
sometinies in considerable numbers.
Once introduced into the alimentary canal, they are brought into
rvelation with conditions highly favourable to their development and

* Proceedings of Royal Medical and Chirurgical Society.
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propagation, both of which -take place: with - almost -iriconceivible’
rapidity ; thus they are brought into: contact with ‘abundande ‘of .
organic matter, mostly in z fluid or greatly divided ‘state; and ‘more;
or less altered by decomposition, and the fluid in which “this’ anifnal’
matter is contained is highly alkaline, and its - temperatiie | being
raised many degrees above that of the external air also promiges:
greatly the development of the vibriones.” - Once admittéd into'the
alimentary canal, it is not, therefore, surprising that th y should “be
developed in inconceivable numbers, and with amazmg rapidity, -
I have made two or three examinations of healthy and natiiral’
fzcal - evacuations at the time of ‘their bieing passed; and iii'these I
have detected the preseénce of comparatively a-very -small nimbes of
vibriones. It is most probable that the development of these i
such'cases takes place in the lower part of the intestinal candl, ay it
is ‘there that in healthy digestion incipient decomposition first: takes’
place,:but further observations' on this point, especially in' casés: of
ordinary diarrheea, are still required. - s oo STy e
- That they should not be present, or if present, only in ‘&mall:

numbers, in healthy intestinal ‘evacuations, is 'satisfactoriIY"éxpla;iﬁeﬁlf

by the fact. that the circumstances favourable to. their -developrient:
do not exist in the same degree as”in"choléra. * “The disposition t6°
decomposition does not exist to the -sime: extent, 'n.eithérf?fai'-e'-’th_‘@f
matters discharged equally alkaling,: = - ..: . . SRR
- Without, however, at all supposing - that' there is’ any essential ‘or

1.0 .

primary connexion between thése vibriones and cholers; their odgiir:

rence in such vast numbers in -the’ rice-water dischargés -of that!
disease is mot without interest, and possibly is of importatice s thug;
their presence seems ‘to indicate that-the fluid thrown' out into ‘the;
intestinal canalin cholera, and espécially into the small Intestines, is in’
a state more than ordinarily prone-to pass‘into- decomposition; and -that
the fluid itself is more: than usually alkaline. . A condition ‘of the
intestinal discharces more than usually alkaline would assurédly-act
as a source of irritation to the mucous membrane of the intestines, ds
alkaline urine does to that of the bladder. - - . >

The existence of these vibriones in the evacuations may also pos-
sibly explain in some degree the siccess of sulphuric acid in ‘checking
the diarrheea. Thus,. that acid when freely administered destroys
the conditions essential to the development - of the vibriones, andso
destroys the vibriones themselves. Thus, it checks the tendenc
to decomposition, and lessens or neutralizes the - alkalinity of - the
fluid poured out by the intestines. - R : S

he mere presence of such s, large amount of decomposing organic
matter in the alimentary canal so high up as the small intestines, the
principal seat of absorption of the chyle, must exert s seriously
depressing influence upon the system. - |

The next point for consideration in relation to the rice-water
evacuation of cholera is the ocourrence in 1t of the acicular crystals
noticed. -

These crystals were present in large quantities in two only of the _
samples examined, but a few were detected in two or three other
specimens.  They therefore do mot form a constant element of the
rice-water discharge, but possibly the material or substance from

T 2
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which' they are formed may exist in all the samples, although not in

the crystallized state. One of the specimens in which they were:

detected in great abundance was examined within two hours of its
being passed.

These crystals bear a considerable resemblance in form, size, and

arrangement, to those which are so often met with in connexion with
decomposing oily and fatty matters, and they probably consist
of some fatty acid. In the two cases in which they occurred in
the greatest abundance no castor oil or oleaginous article of food had
been given.

In connexion with the occurrence of fatty matter in the rice-water
evacuations of. cholera, the following particulars appear to be pos-
sessed of interest.

A few days since I received from Dr. Brown, of Hans Place,
Chelsea, a bottle containing some rice-water discharge, on the surface
of which there were floating some 16 or 17 masses of an intense
verdigris green colour; some of these were of about the size and
form a kidney bean, but others were smaller and rounder ; they were
of a soft waxy consistence, and on viewing them with the microscope
1t was ascertained that they were entirely composed of globules of
oil; these globules were large, very soft, and easily made to alter
their shape by the slightest pressure, and even by their own weicht.
The fluid in which these masses floated resembled the ordinary rice-
water discharge ; there were dispersed throughout it innumerable
spherules of oil, having all the characters of those of which the oreen
masses were formed, and from the breaking down of some of which
masses these spherules of oil were derived. Around some of the
globules, especially the free ones, a membrane precisely like that of
ordinary fat vesicles was perceived. Lying loose amongst the oil
globules, and in some cases formed apparently out of their investing
membranes, were a few crystals, resembling those already deseribed
as occurring in certain of the specimens of rice-water evacuations
examined; frequently the appearance of crystals on the larwest
globules was fallacious, and was produced by certain creases or folds
in the membranous covering of the globules. |

Wishing to obtain as much information as possible respecting these
masses, I gave some of them to Dr. Letheby for chemical al?alysis
whose report concludes with the following remarks : ,

“ It is manifest from the preceding, that the fatty masses consist
chiefly of margarin and olein, with a portion of stearin, cholesterin
and bile. It is probable that the oreen colour is dependent on thé
last-named substance, though from the fugitive character of the tint
1 am disposed to think that it might have been owine to that peculiar
kind of refraction which Professor Stokes has namer]nﬂuorescence.” |

" Most of the specimens of rice-water discharge after examination
were set aside in my laboratory, and exposed to the ajr in open
vessels, some of them for many days; a scum of vibriones formed
on .th'e surface of nearly all, and most of the samples became of
a light pea green colour. Although thus exposed, and persons
were constantly engaged in the laboratory, no 1l effects resulted.

In one fatal case of cholera a portion of the mucous membrane of
the duodenum was submitted to microscopical examination. Contrary
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to what might have been anticipated, the villi were found to be coated
with a well-formed layer of cylinder epithelium ; this appears to show'
that the granular corpuscles contained in the rice-water evacuations
proceed principally, if not entirely, from the mucous follicles. No

“alteration was detected in the villi themselves denuded of their

epithelial covering.

Resvrts of the MicroscoricaL and Craemicar ExaMiNATION
of Seventy-two SampLEs of the UrINe of Cuorera
PATIENTS.

As the details of the various observations made would be tedious,
I have classified the principal results derived from the examination of
the different urines separately in each case, as follows:

Tnoxas RIcHARDSON, St. Thomas®” Hospital.

In all, twenty-nine samples of this urine were subjected to obser-
vation and examination, commencing from October 15th, this being
the first urine passed after twenty-nine hours’ suppression, and ending
November 13th.

Albumen was ascertained to be present in fourteen samples, viz., in
those passed from October 15th to October 28th inclusive, traces
only being found in the urine passed on the last date. |

Fibrinous casts of the renal tubules were detected in ten samples,
from October 15th to November 4th. The casts discovered in the
samples of October 27th were tinged with bile.

Ozalate of lime in dumb-bell crystals was also present, as well as a
few octahedra of the same in three specimens, those of October 15th
and 16th and November 4th. . -

Uric acid in crystals occurred in the sample of Oectober 19th, and
urates in those of October 15th and 16th. -

Indigo was developed in eighteen samples, from October 19th to
November 13th. The largest quantity found was in those of
October 19th, 24th, and 27th, there being sufficient on these to form
a scum of deep blue over the surface of the urine plainly visible to
the naked eve. In some of the other specimens the indigo formed
only a thin ring of blue round the edge of the fluid, while in others
the quantity was less considerable, and required the aid of the
microscope for its detection. The blue which had collerted on the
surface of the sample passed October 19th was removed, and the
urine again left exposed ; in a few days a second pellicle of the blue
pigment had formed on the surface and around the edge of the vessel,
describing a bright blue ring or circle.

Indigo was not detected 1n the samples passed on certain inter-
mediate dates.

The sugar fungus was found in five of the specimens, in those
passed October 15th, 16th, 19th, and November 3d and 4th.

Monads were contained in ten samples. ~
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. The specific gravity of the above samples of urine varied from
1004 to 1011, the average gravities being 1006, 1007, and 1009,

The 'sp. gr. of three of the five urines which were found to contain:
sugar were as follows:- October 19th, 1011; November 3d, 10073

November 4th, 1009. - -

The reaction of most of these urines was decidedly acid ; in seven:

of the other samples the acidity was but feeble; while in those passed
on October 26th and 27th, and November 1st, 2d, 4th, and 6th, it
was neutral.

WILLIAM STEVENS, St. Thomas’ Hospital.

Fifteen samples of the urine in this case were received ~and
examined, viz., from October 28th to November 13th. B

" Albimen was found in six samples, those from October 28th to

November 4th, after which it disappeared.
Fibrinous casts, none were seen 1n any of the above samples.
Ozalate of lime in octahedral crystals was seen in two specimens
in large amount, in that of November 8th, and in smaller quantity in
that of November 10th. . The sugar fungus being present in one, if
1ot both, of these specimens. = . L
" Uric acid in crystals, single and aggregated into stelle, were pre-
sent in.two of the urines, those of October 28th and 31st, and urates
in globules or spherules in those of November 4th and 9th, o
Indigo was developed in seven of the specimens; in those passed,
from October 28th to November 13th; in six of the urines the
indigo formed a blue ring round the edge of the vessel, in the others
the microscope was necessary for its detection. L
~ Indigo was not found in the samples passed on certain interme-

diate dates. »

The sugar fungus was developed in seven of the urines, viz., from.
October.28th to November 8th, .-

Monads abounded in seven samples. ' .

. The specific gravity ranged from 1009 to 1019, but was generally

1011. The sp. gr..of the urines, in which sugar was found, was as

follows: 1010, 1011, 1009, 1012. :

... The reactions of the samples were as follow :—Ten were decidedly
acid, two feebly acid, and three were neutral.

JAMES MADDEN, St. Thom'qs’ Hospital.

.-:Nine-samples. of this urine altogether were examined, the first
being that of October 19th, which was passed: after twenty-four hours”
suppression ; and the last, October 2%th. | ' oo
Albumen was present in seven specimens, from QOctober 19th. to
27th, and was no doubt also present on the intermediate and some of
the following days. T

.+ Fibrinous casts were seen in three of the urines—Qect. 19th, 224,

- and 26th, and were also, no doubt, for the most part present on' the

intermediate days.
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Urates, in the form of dumb-bell crystals, were present in two

" samples, October 19th and 23d; inthe first of thege some of t];e urate

was deposited in the renal casts. - S L
Indigo appeared in eight samples, from October 19th to 27th.- The

o

largest quantity was in those of October 19th and 20th, -in. which. it
formed a perfect scum over the surface; a good deal of the pigment was

also deposited with the sediment. In the remaining spegimens_ ;the
indigo formed a- ring of blue round the edge of the fluid, - plainly
visible to the naked eye. The indigo of two of these samples was
collected, and. after exposure, the urine deposited a further quantity

_of indigo.

The sugar fungus was not observed in a.njr of these. sampleé? nor
any dumb-bell erystals of oxalate of lime. '

" The specific gravity ranged from 1010 to 1014, the usual_gljavii_;y
‘beirig 1011 and 1012. - ,

The reaction of these urines was more or less acid, with the ex-

“ception of those of October 25th and 26th, when it was neutral, -

This patient quitted the hospital, October 28th, apparently well,
although, as we have seen, the urine had not entirely ceased to be

“albuminous.

RoBERT QUARRELL, St. Thomas’ Hospital.

Tiwo samples of this urine were examined, passed October 12th.

Albumen was found in large quantity in both specimens.

Fibrinous casts, in great numbers, also occurred in both. -

Dumb-bell ozalate of lime, in fine large crystals, was found in the
second sample. : o

Uric acid occurred in both, and was very abundant in the second
specimen, while urates were found only in the first sample. .

Indigo became developed in both the urines, more particularly in
the second ; but at first, in neither case was the quantity large, the
microscope being required for its detection. In the second sample
the indigo was deposited partly in the thallus both of the sugar
fungus and of penicilium glaucum. Although at first no blue visible
to_the naked eye was developed on the surface of either of the urmes,
yet after the removal of the scum of fungus which had formed over

the surface of the second sample, and on well agitating the urine, in

the course. of a few days a dense blue scum became developed all over

it. The blue colour was probably not developed at first, in conse-
quence of the contact of the air with the surface of the urine being
impeded by the pellicle of fungus which had grown over 1t.

The sugar fungus, in perfect fructification, appeared in the second
sample. | o

The specific gravity of the sample containing the sugar was 1018.

Reaction of both specimens very acid. -

- James Paryer, St. Thomas’ Hospital.

-~ One szimple only of this urine was examined, which was passed
Qctober 3d. : | , S
Albumen was detected in this urine.
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- Renal casts, a few only were seen.

Ozalate of lime in dumb-bells occurred, also a few large octohedral
crystals of the same salt.

Indigo appeared in sufficient quantity to form a thin blue scum over
the surface ; this was collected and the urine again exposed, when
zﬂ%' some days a thin ring of pale blue formed round the edge of the

uid.

Specific gravity, 1017.  Reaction, decidedly acid.

JOEN BranpoN, St. Thomas’ Hospital.

Only one sample of urine in this case was examined, this being
passed October 5th.
Albuminous, but no renal casts were seen, nor was any indigo de-
‘posited.  In the sediment there was found a few large sporules, which
had more the appearance of those of the sugar fungus than of penici-
Hﬁ glaucum, but yet were scarcely so large as those of the yeast
piant.
- Uric acid was rather abundani.
~ The quantity of this urine obtained was too small to allow of its
specific gravity being taken. Reaction, decidedly acid.

From St. Thomas’ Hospital.

This specimen of urine was passed October 5th.

Albumen was present in small quantity only.

Ozalate of lime in dumb-bells was deposited in very large amount.
Urates were likewise contained in this urine,

The sugar fungus was met with in small quantity.

Specific gravity 1014.  Reaction, decidedly acid.

From St. Thomas’ Hospital.

This sample of urine was passed September 29th.

Albumen was present in small amount.

Fibrinous casts, only a few fragments detected.

Neither Ozalate of lime, sugar fungus, or indigo, were developed in

“this instance.

Urates of a pink colour were deposited in considerable amount,
Specific gravity of the urine, 1024.  Reaction very acid.

From St. Thomas’ Hospital.

One sample only of this urine was obtained.
Albumen was found in large quantity.
~Renal casts 1n large numbers were likewise present,

Ozalate of lime, in dumb-bell erystals, occurred in considerable
quantity.
- Indigo appeared on the surface, forming a dense reddish blue®scum
all over, which was collected; some also was deposited at the bottom of
the glass. After the removal of the pellicle first formed, and further
exposure of the urine a second thin blue seum was developed on the

surface.

e —— - e . L —— e, — 1 eI m
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The specific gravity of the urine was 1016.
The reaction, as evidenced by the growth of fungus, was acid.

| From St. Thomas’ Hospital.

The sample of urine examined in this case was passed October 7th.

Albumen occurred in this urine. | |

Uric acid in tablets, and also in long straight threads, made up of
aggregations of small crystals of the same form, occurred in large
quantity. It was particularly observed that the threads of erystals
were formed independent of fibres or nuclei.

Indigo was formed in small quantity, which was visible to the
naked eye, and many pieces and fragments of it were discovered by
means of the microscope. | |

Bile in small quantity was also present in this specimen, as shown
by the manner in which the epithelial cells were coloured or stained
with that substance.

Monads occurred in large numbers.

The specific gravity was 1010. Reaction decidedly acid.

From St. Thomas’ Hospital.

This sample of urine was passed October 5th.

Albumen was found in large quantity.

Renal casts, a great number were seen.

Ozalate of lime in dumb-bells, and octohedra a good deal.

Indigo, a few fragments only discovered with the microscope ; some
of the indigo had also become deposited in the threads of penicilium
glaucum.

The sugar fungus in perfect fructification was rather abundant.

Specific gravity, 1017. Reaction very acid.

CHARLES BARBER.

The specimen of this urine examined was passed October 3d.

Albumen was present in this sample in large quantity.

Lenal casts were discovered also, but not many.

Ozalate of lime in dumb-bells occurred, but the number of crystals
was but small.

A small quantity of the sugar fungus was likewise developed.

Indigo was deposited in sufficient amount to form a blue scum over
the whole surface of the urine ; this was removed, and the urine again
left exposed to the air; in a few days a second deposit of - blue took
place, forming a thin ring round the edge of the vessel; a great many
fragments of the same were likewise discovered with the microscope.

The specific gravity was 1012, Reaction very acid.

TuomAS BATES.

This sample of urine was passed forty-eight hours after collapse.
Albumen was present in rather large amount.
Renal casts abounded in this specimen.
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Ozalate of lime, chiefly in dumb-bells, was deposited in large quan-
‘tity, some -of the ecrystals-being founed in the casts of the Tenal
tubules.

Uric acid was present in considerable amount, as  also much urate; a
good dea] of the latter was deposited in the fibrinous, casts, and in the
epetheh‘ll scales which were contained in the urine. I‘la' 27,

s Indigo did not appear in this urine.

Spec;ﬁc gramt y> 1018. Reactzon, acid.

From Charmor Cross HOSPlt‘ll S

The first sample was passed October 4th.
Albumen was found in rather large qu'mtlty
.Rena.l casts were seen in great numbers,
- Ozalate of lime in dumb-bells- occurred very abundantly, as Well
45"many octohedral crystals of the same.
Urates also were met with, some of which were deposﬂ:ed in the
renal casts. _
Indigo appeared, formmb a reddish blue scum over the Whole
ace.

PATRICK REerLry, S’t B'lrtholomew s Hospital.

Two samples of this urine were exammed bemcr the first two
passed on the subsidence of collapse. '

Albumen wes present in both urines. . = -

_Renal casts also in both, but not in large number.

- Uric aiid was found in the first urine passed. -

- Ozalate of lime, 1In the form of octohedral crystals, was (]Jscovered
in thie second sample: -

The sugar fungus hkemse occurred in the second sample. -

Indigo was developed in both samples, but in largest amount in
‘that first passed, m which it formed a decided blue scum all over the
surface. In the second specimen the indigo at first only formed a
well-defined border round the edge of the glass, but after agitation,
in the course of afew days a shty—-blue scum appeared over the whole
sm'f'ace of the liquid. ,

.. Monads in large numbers appeared in both urines.

The specific gramty of the two sa,mples was 1014 and 1015.

The 7 ea:ctzon of both decidedly acid. .

FmGEm},n, St. Bartholomew’s Hospital.

-"‘TWc") samples of the urine in this case were examined. -:-g

* Albumén was found in both the specimens. e

Renal casts occurred in-both, and in very large numbers in that
passed October 4th.

Ozalate qf lime in dumb-bells was deposited in the sample of
~ October, 4th.

Uric acid in tubular crybtals was found in ooth speclmens, t00'e-
ther with much urate. -

Indigo was not formed in e1ther of the urines.-

DEPOSITS TTROM  CHIOLERA URINE, . Pl 27,
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The sugar fungus was seen in only one of the samples, viz., that |
passed October-5th. -+ ... - L ced:
" The specific gravity of the urines was 1017 and 1018. = =~ oty
.- The reaction of both decidedly acid. - - ‘ SR t ~ last
Coadgsat oo Fin:
. From St. Bartholomew’s Hospital. A - “aeh
A drachm only, of each of the two following samples of urine was = L;. :
forwarded for examination: .. : . | - 4
. Albumen was detected in both samples. \ Lo le; |
. Fibrinous casts of the renal tubules were likewise present in both b
the urines. - | : | - B ¥
Ozalate of lime in dumb-bell crystals occurred in the two spe- ChBq |
cimens. - | | | A L Ko
The sugar fungus likewise became developed in both and at- R
tained its perfect fructification, particularly in the second ‘sample, bt
the fungus forming a perfect scum over the entire surface of the - ha
urine as it was exposed to the air in a test-tube. » 1
ErLEN GODFREY.
This was said to be the first urine passed on recovery from the é
attack. - - o | o 4.
Albumen was found in large quantity. e
i . Renal casts were not observed. - - - o
 Dumb-bell crystals-of ozalate of lime occurred in rather large i
T - ' _ | : : - number. - o o S '- S by
T - | | I Uric acid in erystals a few, as well as much granular urate. g ;

BRI ‘ " Indigo appeared in small amount only, the microscope being regqui- .

- EIRIR site for its discovery. Some of the blue pigment was deposited in LS
ElE| I8 the epithelial scales contained in the urine. LT h:
41 ' The quantity of urine sent was £00 small to allow of its specific i
gravity being ascertained. Its reaction was neutral. C T o
| " Ttis obvious that there is much in the above results of the'ex- s
Hid amination of the urine of cholera of interest and importance. S e
HUHE ~ The first particular of importance relates to the: albuminous. con- B &

ERE Jition of the urine. That the urine in cholera is frequently albu- E

Bk minous has long been known; but it now appears that it is almost -

BRI constantly so, and that this condition of the urine persists for a con- %
ikl siderable period after the attack has passed away, facts particuldarly i

i worthy of notice. I bhave not met with 2 single undoubted instaxnice 7

B of the absence of albumen from the early samples of urine passed in ;
A5 h1 cases of cholera; while in one or two of the cases here recorded the 1

B patients were actually dismissed from the hospital as well, and 13

E T apparently they were  so, although the urine still continued to -be %

i albuhinons. - - C SRR B

EiE L - { " The next particular for consideration is the occurrence in the T

YLE Bl o | urine of fibrinous casts .. the renal tubules. These are almost in- 9

ek ; variably present in the early samples of urine passed on recovery k-

& % - gy from the attack of cholera, and sometimes they are to be detected for §
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_ gether disappearing until
after the urine has ceased to be distinctly albuminous. The urine of
cholera presents the best and most perfect examples of this form of
renal casts which I have ever met with, the casts being so well de-
fined, abundant, and often containing inibedded in their substance
different forms of urinary deposits, as nrates, dumb-bell erystals of
oxalate of lime, &c. Fig. 27. o | '
‘Not unfrequently the casts are shaded of a dark colour, in conse-
quence of the quantity of urate imbedded in them. Very commonly,

also, dumb-bell erystals of oxalate of lime are met with similarly

-imbedded, a fact which shows that this salt crystallizes in these cases

immediately after the urine is secreted, and while within the renal
tubules. Nearly the whole of these particulars are shown in the
figure above referred to. |

" Another important particular is the occurrence of deposits in the
early samples of cholera urine voided. These are noticed especially
in the first two or three samples passed. - They consist of urie acid,

urates, and particnlarly dumb-bell erystals of oxalate of lime.

‘That the oxalate of lime should be deposited so commonly in
the form of dumb-bells, and not in the usual octohedral crystals, is a
remarkable fact, and one which seems to show that a very essential

distinction exists between these two crystalline forms of what is
~usually considered to be the same salt. | | |

After the urines have been kept for some days numerous changes
are observed to occur in them. The quantity of deposits, especially

‘those of uric acid, urates, and oxalate of lime, often becomes increased,

the urines become turbid, alter in colour, fungi are gradually deve-
loped in them, and lastly, in many instances, a scum or pellicle of

pigment of a blue colour, more or less marked, forms upon their

surface. |

. The formation of a blue pigmentary substance on the urine in
cases of cholera has been before noticed, and principally by Heller.
That observer bestowed upon it the name of Uroglaucin, and consi-
dered it to be a modification of urine pigment. |

I have elsewhere shown that indigo is of frequent occurrence in

‘human urine,* and in the communication referred to I advanced cer-

tain reasons to prove that the uroglaucin of Heller is really indigo.

- Of this fact no doubt now whatever remains; as I have succeeded in
obtaining from several of the samples of blue pigment procured from

cholera urines all the reactions so well marked which characterize

1ndigo. This may be considered to be an important result, and T am

now fully convinced that only one blue pigmentary substance is
ever formed naturally in the urine, and that this is in all cases

1indigo; - the uroglaucin of Heller and the cyanourin of Scherer being

merely 1mpure states or conditions of indigo.
1t-will be observed, that the yeast-plant or sugar fungus was met

‘with in different samples of the urine in nearly every case. This is

another very interesting fact in connexion with the urine of cholera.

Yy

* “ On the frequent occarrence of indigo in human urine, and on its chemical, physio-

- logical, and pathological relations.”— Transactions of the Royal Society, 1854, p. 297.
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. Of the value of this fungoid test for sugar I have elsewhere adduced
evidence,* but additional proof is now furnished of its great utility.:
The yeast-plant was met with in different stages of growth n at least-

fourteen samples, while evidences of its existence were observed in -

several other specimens. The specifiec gravity of the urines in which:

it was actually detected ranged from 1007 to 1018, the average gravi--
ties being 1009 and 10113 by no other single and direct test could sugar; .
when present in urine in amount.comparatively so small, be detected."
In all probability sugar was present in some of the other samples:

of urine, in which the sugar fungus had not become developed.

Some of these specimens were either neutral or alkaline, and as it is
essential for the growth of this fungus that they should have an acid:
reaction, the fungus therefore did not make its appearance in these

samples. -

No organic production was present in any of the urines when first

passed, neither was any subsequently developed in them which counld

be supposed to be associated in any way with cholera.

Report stating the Resurts of the Microscoricar Examma-
TION of numerous SprcivEns of Broop obtained from:

the Bobies of Persons who had died of CroLera.

observation.

These specimens were in all cases examined a few hours after death, .

and in some instances almost immediately after dissolution. |
The results of the observations made may be thus briefly stated:—

In all, eighteen specimens of blood were subjected to microsdbpical.f

First,—That in none of the specimens were any crganic productions -

present, animaleul or fungi, either living or dead.

Second,—That in those specimens which were examined very shorﬂy ‘

after death, the blood presented its usual structural characters and -

peculiarities. The red and white corpuscles were of the usual form-
and size, and presented their ordinary appearances. Occasionally, the:

red corpuscles were seen to be aggregated into the well-known piles,

or rolls, while the white corpuscles were. sometimes free and some-

times aggregated, and entangled in meshes of fibrin. This last.
appearance was presented when the blood had become coagulated, and-

~was attributable to the separation of the fibrin and white corpuscles’

from the red corpuscles. The same separation occurs in blood after
death from other causes than cholera. | |

Third,—That in some of those specimens of blood which were not .
examined until some hours after death, changes were observed to have .
taken place in both the red and white corpuseles. The red corpuscles,
had become smaller, of ‘unequal size, more globular, and some of them .
appeared as though they had been in some degree melted down and .

¥ “On the development of torule in the urine, and on the relation of these fungi to

- albuminous and saccharine urine.”—Medico-chirurgical Transactions, vol. xxxvi. 1853,
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thé clothes worn:by cholera-patients at- thé time of decease’; somie
of these being selected in consequence of then belncr stamed Wlth the

,‘,..._-.( .

dissolved away. - The white corpuscles, at the same time, were not so
uniform in size, and were less ‘granular than natural, and' there ivas:
frequently visible in them one or r two shining droplets of fatty matter, - 1qce-water evacuations.
a considerable number of free oil globules and a few fibrinous granules: - Nothing of importance was discovered from the examma,tlon ‘of the
were likewise seen floating in the serum. These: changes in the con-
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dition of the red -and’ white cor puscles were entlrely the result-of

incipient . decomposition, and- they were ‘not-observed :in the very

recent specimens of the blood, with the exception'of a few.molecules;

and an occasional spherule of oﬂy matter suspended in the serum;

' Of the specimens of blood examined, some were obtained from the.

median cephalic vein, others from the larger internal blood vessels;

and some-from the -cavities of the heart itself. - Fibrinous clots or

coagula were not unfrequently met with in the latter situation. These
exhibited under the microscope all the usual characters of ordinary
fibrinous clots, -and consisted of fibrille of fibrin intermixed Wlth
granular matter and the white corpuscles of the blood. - R

The general result or conclusion to be deduced from these exami-
nations 1s, that the blood, in cases of death from cholera, does not
present any peculiarities discoverable by means of: the micr oscope, its
structure being wuninjured, and it being entir ely ﬁ ee ﬁom p'uasntlo
developments of every kind..

“These observations appear sufficient to dlsplove two theones whloh
have been’ entertained with respect to the condition of the blood as
a cause of cholera. Thus it has been-alleged that the symptoms of
cholera .were referable to a disintegration or breaking down of the
blood corpuscles, and- this is' one of the theories; while the -other
theory supposes that cholera arises from the presence of some para-
sitic production developed in the blood 1tself' erther an ammalcule or
, a.fungus. . ORI I

--It 15 of - consequence - that thece theorre ma,smuch as they are in-
correct, should be disproved, since-the tr eatment of ‘cholera has not
unfrequently been based upon: the assumption that one or‘other of
the theories referred to was founded on fact. In proof of this remark,
the circumstance of the treatment of cholera by sulphur with the
view.of destroying any fungus or ammalcule wwhich might be p1esent
in the blood, may be adduoed - S -

REPORT sta,tmg the RESULTS of the MICROSCOPICAL E‘{AMINA-
- 710N Of the SKIN and CLOTHES of CHoLERA PATIENTS.

So many cases having been reported from time to time of nurses
who had been engaged in washing the clothes of cholera-patients
becoming themselves the subjects of cholera, it was of importance to
determine whether the presence of any body or substance could be
discovered in the clothes worn during cholera which could explain the
communication of the disease.
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gix.portions of épidermis, neither 'mlmalou]es as. wbrlones, or eporules
or. ‘threads of fungi were present in any case.

~The pieces of clothes were carefully quhed ina llttle distilled
Water, and ‘the water itself, as well as any’sediment which- sub31ded
from it after it had stood f01 some: tlme, were exa,mmed m:lorosoo-
pically. - X

In some cases no sohd matter of any kmd was to be deteoted In
other instances. vibriones abounded, and were alive and“in active
motion. The ‘presence of vibriones was sufficiently explained by the
fact, that the portions of clothes in thesé cases were stained with the
rice-water discharge, which 1 have shown in a- former 1ep01t invari-
abl ‘swarms with living vibrioness > -

In two instances, (ahd particularly in one: case,) in-addition to the
vﬂorlones, sporules, some of which were germinating, of a- species: of
fungiis, were observed.: “Lastly, in some mstances, epithelial 'scales,
derived from the breaking down of the epidermis; wére noticed, as also
fragments of muscular fibre and vegetable tissue, starchy matter,
cmpuscles of wheat, together with brm'ht blue - particles, probably
indigo.. The starch and blue discovered was no doubt a portion of
that used in the starching and ‘blueing of the clothes examined, -while
the fragments of striped “muscular fibre proceeded from the remnants
of food contained in the rice-water discharge. o -

- The only organic productions met with in the exammatlon of the
several pieces of linen to which any degree of -suspicion.is attached
are the vibriones, upon which I have alrea,dy remarked -in the'report
containing the 1esults of observations on the rice-water evaouatlons
of cholera. SRR

- If these vibriones possess any influence in the production of oholera,
or if ‘the rice-water discharges contain amy substance or principle
capable of producing that disease, we can readily understand how the
washing of the clothes might, in some cases, give rise to cholela, in’

those enGaO'ed in washing them.

REPORT embr acing certain Facrs 1e1at111g to the Drrrusion.
of Anmarcurss and Fuer through the Meprum of the.
ATmospHERE, with Remarks concerning the Revation of
such DIFFUSIO\T with the Orrcmy and Propacarion of

- CHOLERA.

TaE reproduction of all the smaller and parasitical species of fungi
is aerial; that is, they are plopfmfrted in contact with the air, r111d
the germs or sporules are so e\c\,edmOIV small, and are of such

With this view the following examinations were made : . o extreme lightness, that they are readily and 1ap1d]1y diffused through-
Portions of the .epldermls or .skm of six persons who had.(hed of t out the 'Ltmoephele on the shohteet agitation or disturbance; the
cholera were submitted to the microscope, as well as twelve pieces of :h{
e
A0}
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is no very close or essential connexion between vibriones and chelera.
Nevertheless, the invariable presence of vibriones in the rice-water -
discharges of cholera, even while retained in the system, occasions
considerable interest to be attached to these animalcules in relation.
to cholera. Although not the cause, they may still possibly possess
some influence in explaining and aggravating the symptoms.

Next, as to the diffusion of vibriones through the medium of the
atmosphere. . |

Vibriones are truc aquatic productions, unlike fungi, which are
for the most part aerial, fluids being the media in which, as far as 1
I am aware, they are always developed, and to which they are usually B
confined ; neither can they escape from those fluids and become |
carried into the atmosphere through the evaporation of the liquids in
which they are present. Their incapability of being conveyed into
the atmosphere in this way was shown by carefully distilling at a
low temperature a portion of rice-water discharge which absolutely
teemed with vibriones, and which was opake from the numbers pre-
sent In it. The fluid distilled off was as clear and transparent as
water, and no vibriones were discovered in it on the strictest serutiny
with the microscope; it follows, therefore, that if vibriones are really
ever present in the atmosphere they are actually developed 1 it, and
since they require moisture for their development, it must be in some
humid condition of the atmosphere that they are thus generated.

Further, the presence of vibriones in the atmosphere implies also-
the presence of some nitrogenized substance capable of affording
nutriment for their support. '

atmosphere constitutes, in fact, the natural and ordinary means by
which the sporules of this class of productions are diffused, and the
- propagation of the species ensured.
the mere fact of the presence in the atmosphére of the sporules
of different fungi there is ruthing very remarkable, and in establishing
the fact of such presence mo connexion whatever is proved to exist
between these fungi and cholera ; indeed, the direct results of all the
| observations which have been made by means of the microscope into
the condition of the solids and fluids of the body in cholera is wholly
opposed to the notion that the development of fungi has anything to
do with the disease. '
1 It is not only sporules of fungi which are conveyed about in the
; - atmosphere, but many other bodies of great minuteness and trifling
weight, as. for example, fibres of wool, the starch corpuscles of
wheat and other plants; and so commonly are these contained in the.
atmosphere, that if any fluid be exposed to it for two or three days,
these substances will very frequently be found in it on examination
with the microscope. |
From the fact that the sporules of fungi have been obtained from
the emanations of sewers it has been concluded that these sporules
were generated in the organic matters contained jn them, and that
they afterwards became liberated and set free into the air This s,
no doubt, the case in some mnstances; but what I now desire to point
out is, that the sporules of fungi thoroughly immersed in fluid cannot,
be conveyed into the atmosphere by the mere evaporation of the fluid-
holding them ; thus, when the contents of the sewer are fluid and
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In motion, no diffusion of the sporules can take place; should any
sporules, however, float on the surface of the liquid, a few of these
might become diffused in the air, carried up by the vapour resulting
from evaporation. The accuracy of this statement was proved as
follows :— |

A sample of urine containing myriads of sporules of the well-known
fungus Penicilium glaueum was subjected to slow evaporation or
distillation. The urine before distillation was deeply coloured and
turbid from the quantity of fungus present, while the distilled liquid-
was as clear and as bright as water; and on examination of it with -
the microscope a very few sporules of the fungus were met with only
after careful scrutiny. It was apparent to the eye alone that the
great bulk of the sporules had been left behind. The very few which
passed over were those which rested only on the surface of the urine,
and which had not been fairly immersed in it. |
- ‘The sporules of some species of fungi at a certain stage of their
‘growth repel water and other fluids, so that although they may rest
upon it they do not imbibe it, and are really aeriel, resting only on
the surface. '

We will next bestow a few observations upon vibriones.

First. Vibriones are developed and are to be found in nearly all
animal and vegetable infusions which are not too acid (including
impure water) at all seasons, and are not peculiar to a period of
cholera, This one fact i5 in itself almost sufficient to prove that there

It is, therefore, extremely desirable that the fact should be ascer-
tained beyond the possibility of dispute whether vibriones ever
float freely in the atmosphere, and, if so, whether their Presence is
confined to the period of the prevalence of cholera. a

Vibriones are so abundantly diffused throughout a great variety
of fluids, and they are generated with such extreme rapidity and in
such incaleulable numbers, that the greatest care is requisite in
making observations of this nature. | .'

I will now state the results of an experiment made for the purpose
of determining whether anything could be detected in'the breath of
persons attacked with cholera. - |

With this view a Wolfe's apparatus was cavefully prepared and
charged with rccently distilled water. Into this several patients
labouring under cholera’ were made to breathe repeatedly for two
or three days, at the end ‘of which time the water was observed to
be slightly dulled, and in it, after it had been allowed to stand at rest
In a conical glass for some hours, numerous sporules of fungi and .
vibriones were seen, (the vibriones for the most part being developed
around fibres of cotton, of which many were present,) a few monads
and starch corpuscles of wheat. | . -

On subjecting another portion of the same distilled water, and
which had not been previously used in any way, to examination,
sporules of the same fungus, and the same species of vibrio and
monad were met with, although not in nearly such large numbers
as in the water which had been breathed through by cholera patients
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fibres of cotton were also present, as well as starch corpuscles, but
the number of these was likewise less.

No production, therefore, was present in the water through which
several -patients suffering from cholera had beecn made to respire
repeatedly for a period of three days, which was not originally con-
tained in the water used for the experiment. The only apparent
effect of the respiration was to hasten and increase the development
of the organic matters which were at first contained in the water. -

One other experiment, which was made with the hope of throwing
further light upon the subject, may here be related. Some water
obtained from the artesian well in Piccadilly was submitted to dis-
tillation in vessels which had previously been prepared for the
purpose, and which had been well washed with concentrated

sulphuric acid, to destroy any .trace of organic impurity which

might accidentally have been present. |

“With the distilled water thus obtained, which was of very unusual
purity, a Wolfe’s apparatus, cleansed with the same precauntions, was
charged. Into this, I myself breathed from time to time, for the
space of three days; on the second day the water was observed to
have become somewhat dull, and on the third day it was opalescent ;
examined with the microscope, it was found to abound in large and
active animalcules, apparently belonging to the genus Paramesium
no sporules of fungi or vibriones were noticed. .

The presence of these animaleules in such larse numbers can only
be accounted for by supposing that a portion of saliva containing
animal matter had made its way, together with the air, down the
glass tube which passed into the water, and that this had formed
the material or pabulum out of which the animalcules had become
developed ; but from what source the germs of the animalcules pro-
ceeded it is impossible to state. |

“ The above observations on the conveyance of organic productions
by means of the atmosphere in connexion with cholera are obviously
very incomplete, but at the same time they may furnish some few
hints for conducting at a future period similar experiments and
observations on a more extended scale.

The general result of these observations, so far as they go, 1s to
prove that the breath of patients labouring under cholera does not
contain any organic production which can account for either the
origin or propagation of cholera.

CoxcrLupiNg OBSERVATIONS.

The microscopical investigations instituted by me have embraced
the Rice-water discharges of Cholera, the Blood, the Urine, the Epi-
dermis or Skin, the Clothes of cholera patients, as well as the Water
drank and the Air respired.

The one great result of these investigations is to show that neither
in the blood or urine, or on the skin or clothes, or in the water drank,
or in the air respired, are any organic productions, either animalculs

or fungi, present, to which the origin or propagation of cholera could |

be attributed.
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The only fluid examined which was found uniformly to contain
living organic productions was the rice-water discharge, which even
while enclosed in the small intestines swarmed with vibriones,

The presence of these vibriones exhibits at least a remarkable
proneness of the contents of the smiall intestines to undergo rapid
decomposition.

.- In addition to the fluids and articles enumerated above, submitted
to ‘microscopical observation, T should . mention that I - examined
portions of the livers and kidneys of two persons who had died of
cholera, the mucous membrane of the bronchial tubes, the bile, and
the contents of the bladder each in one case. The results were as
follow :

-+ One of the portions of liver was light-coloured and fatty-looking,
while the other was red and dark-coloured ; a few oil globules were
found in some of the hiepitic cells in both cases; butin larger propor-
tion in the light-coloured piece than in the other; but neither of the

livers could be said to be in a state of marked fatty degeneration, and

by far the greater number of the secreting cells of these livers were

inastate of integrity. 0
_ The gall-bladder of one of the livers was half filled with bile of a
deep green colour, and having the consistence of treacle ; this
examined under the microscope was seen to abound in plates of
cholesterine. | ‘ s L
The microscopical examination of the kidneys did not furnish-any
particular result. | L

The epithelium contained in the mucus of the bronchial tubes was..

n a state of apparent integrity, but the fluid part of the mucus.
abounded in vibriones; the presence of these was, no doubt, due-to
incipient decomposition, although this decomposition was not appre-
ciable either by the appearance presented by the mucous membrane
or by its smell. There were also observed a considerable number of
oil globules of all sizes, and large round corpuscular-looking bodies,
perfectly free from granulation, and resembling closely the vesicular
corpuscles of the white substance of the brain.

The bladder examined was exceedingly small and contracted; and
on opening it there was present in it about a dessert-spoonful of 3

- yellow, cream-like, and purulent-looking substance; this viewed

under the microscope was found to consist chiefly of mucus and
scales of vesical epithelium, no vibriones being present ; their absence
was sufliciently explained by the strong acid reaction exhibited by
the mucus. : o
ArtHUR Hrir Hassarn, M.D. -

- Bennett Street, 22d January 1855.
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