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ON THE DEVELOPMENT

TORULE IN THE URINE,
THE RELATION OF THESE FUNGI TO
ALBUMINOUS AND SACCHARINE URINE.

In

ARTHUR HASSALL, M.D., Loxp. M.E.C.F.
Rasweiond Novemler 1tk —Fand Novcmber 554, 15340

Pamr L.

Brrors proceeding to offer any remarks of my own on
the subject of the present communicaticn, I propose to
place before th iety the opinions and observations in
relation to torube in urine, estertained snd recorded by
others up to thi

“ Dinbetic wrin
place, becomes covered with o frothy
surface had been sprinkled with flonr. This is quite chr

racteristie, een cannot be mistaken.  This
white froth is composed of a number of minute ve il
organisations, which have beem denominated for
oeeur in all fermen liquids, and their growth is by
some considered, in re
effect.  The
pment s Very srmed they

£ two coats,
on & number
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of extremly minute granules; the globules colarge, risc to
p potim.  Some of the inter-
s i nuelei. These
ry globale bocomes clongated,
nnclel bursts through the envelopes
of the maternal cell appesrs ns o buod ; this enlarges,
others incrense in the same 1 r. Aa the globules cn-
1 bee elongated, Gually forming long, slender,
Jointed vegetaliles, These contain
several nucked, ATC T ont
inally done. They scem
: ame is the buddin
r is the
th

BRees states,!
neated on the p
fermentation, sud its presence
correct microscopie test of the

Dr ing Bi ives the followin
in saccharine wrine It i well k
ehnring fluids undergaing the aleg

confervoid, or fung vogetal

h cortain definite stages of development.

e, considernble resson to Lalisve that the

vegetations bear to fermentation the relation of cau
aud effect.  The need by Professor
£, N oppositi i not, to my mind,
afford & =atisfiucto S ions |ar:t\ isly

maide on this subj

¢ small portions of sugar,

e, 2 edit., p, 2
5,

TORULE I¥ THE URINE.

canse it to assume a dinbetic

are developed connected w

tation of th s torule or ssccharomyces, wl

ONCE point o o presence of & Tt indications

are of 5, 8 ne condition of the
and some other affec.
Teest portance in

arine urine is left in & warm place, & scum

its surfmee, s if o little flour had been dusted

it. his consists of minute oval bodies which soon

e from the deve ute granules visible in

anding, snd dilate the

3 into & tubular form; soon after-

nnules become larger and transparent,

andl project from t vesicle-like buds,

The whols then resembles a jointed fungoid or conforvoid

growth, which ultimately breaks s deposit

of oval vesicles or es bottom. All these

spment, fig. 48, rogqui a few hoors for

jont. 1T the depo placed in wenk

they rapidly germinate, i fi ntation,

n new crop of torube.  During the growth of the

hles of carbonic mcid gas are ovolved, and the

urine at length asquires a vinous odour, sometimes necom-

paniad by an odour of butyrie asid. There are two kinds

of urine which may be mistaken for saee

oeearrence of n d of fermentation not ualike that of

fluids really cont refer to the form of

viseous fermentation which ococcurs in wrine, and ending in

the appear of much ropy mucus.  This has ccenrred to

Bl FECARD L ng cystine, the
wdoar evolved being er, disagreeable and salphun
quite distinet from the vinous edour of the alecholie fer

tation, Somewhat similar phenomena are oeca ally pre-

iz exhausted in health from

scrofulous or syphil o
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* Torulw,” ohserves Dr. Bence Jones,' * are by no means
diagnostic of sacchw ; bt though they form very
soon and very ples ¢, yet they may
be constantly found in urine which contains no trace of sugar;
and though they may lead you to look for su they must
never lesd you to assert that sugar is certainly present in
the urine in which they oecur,”

In his 1ith I 0 Albuminons Urine,? Dr. Jones
also mukes the following remarks

* There i a peculine microscopic appearance in acid
albaminous fluids to which M. Andral has directed attention.
In the * Annnles de Chemie,’ vol. lxxxib, p. 885, there is a

penicilium glaseam, under

ion, in the albuminons fAnids of

2, by MM. Andral and Goavarret,  Serum

of the blood dilated with twice its volume of water, and

idified by dilute sulphuric ncid, wsuslly, in twelve hours,

gave vesicles, which elongate rapidly, forming a long,

branching, jointed vegetable, of which drawings are given

in the different stages of its development ; albumen and scid

aré necessary for its growth : if, thercfore, this vegetation is

met with in the wrin i ely conclude that

albumen exists at and nitrie acid will
certainly eonfirm the tro 3 i *

The above observations comprise nearly ali the infurma-
tion contxined in the writings of English anthors in rofor-
ence to torule in the urine,

, from these extracts, that Drs, Griffith,

in urine as affording & very valuablo smd

the presence of @ r, the latter obsorver

even considering it to be so delicate as to be capable of de-

tecting such & sugar as wre too little even to

Euﬂ'cct the s ally, or to cause
it to assume n dinbetio charncter.

On the othor hand, Dr. Jones states, that toruls are by

" On Anitnsl Chewistey, p. 121 ' Lee, cit., pp. 10810,

TORULE IX THE URINE. L

no means dingnostic of saceharine vrine, although they form
very soan and very plentifolly in diabetie urine.  In making
this statement, however, Dr. Jones does not adduce the
remsons which have led him to adopt this view ; the opinion,
however, a5 we shall seo hereafior, follows as & neocss
consequence from the inguiries of MM, Andral and G
varret, on the development of penicilinm glaucum in a
albuminous fluids.

Dr. Jones like s that, I this vegetation is met
with in the urine, we may rdiately eonelude that al
men exists in solution, and t
certainly confirm £l

There is there n very considernble discrepancy of
opinion a8 to the value of the torube test as an indication of
sugar in the urine,

will mow procesd to record the results of my own
observations on the Development of Tomle in Urine,

I st nside, in the first place, at different periods, a con
derable number of samples of non-saccharine urine of all

s ; some of these were acid, others alkaline, a fow con-

d albumen, but the majority were non-albuminons. T
changes which ensued in th voral samples were obsorved
andl registered from day to day. In & large proportion of
the samples torulm quickly became developed, while |
vihers they did not appear at all; they presented m
tingt appearances and conditions of <|l:\'\-ln|1|||cm, all of

h, after & time, however, were ascertained to belong to,
and to be characteristic of, one and the same species of
fungus, of which the following is a description. Three dis-
tinct stages in the pment of this plant may be recs
nised, each of which we shall deseribe nrately under thi

ads of sporules, thallus, and nérial fractifieation.
two kinds exist.

The firsf make their appearancs in urine at an early
period, usually in the course of a few hours, the preeis
is determined, however, by the nature of the urine amd the

ture of the weather; they are first visible as funu-
wermble minnte vescles or eolls, of a perfectly globulur
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form, reflecting, when scen with an object-glss of one
fourth of an h focus, bright eentres and dark outlines,
and presenting a tolerably uniform size; when viewsd, how-
s of o 1 i . the sh
then ob.
ea of size, from the
d of an inch
nuclens, sometimes §
it others it is eccentric; but the
nucleated, snd resemble in size and
ger sporales ; the cavities of
granules. [P 1, fig. 1.)
a few hours, the
My to such an extent as to form, frst, distinet
r patches and afterwards a continuous secum on
the surface of the wurine, as contni in a battle or
In this scam the sporulés are not heaped up over
r, bt form n delicate steatum, constituted of a
lcs, which, while they evidently repel
y cach other. 5 mes the patohes,
i extend,
cireular become
the several patches yet
as soum a8 they tonch
1 continnons stratum,

n, & indeed it often does,

becowne
wrinkled, or thrown up in & waved manner ; both these ap.
pearnnees arise from the ex of the singl
ules, whi ing covered the entire of the
wring, and b to spread itsell out further, bocomes
wsly folded or plaited.  In gen ches, whether
small or large, are thin, dolicate, tra & al film-like
but in some e , Texgmbli
flour; upon w n not elear,
but T believe it is conmected with the amonnt of phosphates
prosent, It is i is latter state that the surface of the
uring prescnts the powdery aspoct considered by so many

TORULE IN THE URINE

obscevers ns characteristie of saechnrine urine.
patches are usually, but not al
rounded spurules above deseribed ;

the case in the lang
come oval. (Pl 1, fig.
The ¢l n of the sporules is not

tienes th

tion of the E les.  Thi 2 nrs

when the condition of th s P the

growth of the fungus; les
three or four times

throads of nearly

time, the sy
pass into separate fil
to end, snd all e
brane ; the threads are more or less curved,
length sometimes by the cxtens
; of one, which is dis

which is frequently atta
: fungus es into the higher state

sake of dis-
larger than the

the pollen grauubes of the composite ; they
and from esch proceed one, two, or three buds or shoots,
which gradually extend i i B at first simple
afterwards branche s fors s the sporules did in the
previous the thallus.

Wow while the ordinary sporules during growth are o
entirely st in the filaments, the vesicl
as prominent swellings or enlargements on the
unfrequently increasing in sise with the growth
themselves. . When the vesicles
filament, they are seen ns term
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or more, they of course are situated in the midst of the rami-

vesicles only occur mis up with the
non sporules ; in others, the number of vesicles has bee
considerable; and again in & fow rare cases, T have de el

Iy have to speak

Now in some urines the growth of the fangus goes no
further than to produce the sporules and vesicles; at this
int, and even v stage, all development not unfic
¥ wuse of this singular circumstance will

plaix

We will now pass on to the deseription of the thallus,

Thalius,—The thallus, then, it rs, takes its origin
wither in the sporules or vesicles, ats or threads,

st simple, which proceed ¥ x ds hecome
branched, snd the myrisds of thr denalape rlnce
together. It is therefore a compound structure, mude up
of inoumerable perfectly distinet plants, which are held
together simply by the interlacement of

Like the sporules, it forms & layer npon th e of the
wrine often of considerable thickne
usally requi mtion, The growth
of the t! e extremitics
of the fil i the Iy lie the decpest in the fluid,
and it is near the extrom also that the branchings are
most numerons, and therefore best seen.,

The filuments forming the thallus are comyp le to
the roots of highor plants, and they extend themselves for
some distance through the Auid in which they sre deve-
loped in scarch of the nourishment by which the fangus
15 susl

of the jointed and branched filaments, like
of the vesicles amd sporules, are filled with granular
and vesicular material,

TORULE 1IN THE URI

Wow the thallns is met with in urine in two states,—it
cither forms patches on the surface, or one continuous
stratum, these states depending upon the number
tribution of the sporules which precede it. i
with th ]

arrcsted 1
When this
the breaking-np of

observed the
aments to collect
ping throngh the common investi
, become so many sporales.  When in »
nts are seen transparcnt and destitute of
eontents, whi little rounded or oval bodies ;
and when & large number of sporales are lying about inter.
miged with the threads, we koow t this eliminntion of
sporules has oecurred.
Ty o fungus developed in a fluid consists of two
parts, an je and an sirl.  The thallus reg
e
immersed ; on
and sporules which form the
al portion of the fungus, repel the water and manifest
inity for the sir.
then, i of the fungus, is
that of aEr
Avricl Fructifice g : se of n still farther
ppears on the surface the alrendy-
is follows cxactly the dis ion of the
in patel then the mouldiness will
of the urine; but if the

nould or
structurm] peculiaritics j—
If the surface of the t
time provious to the appearance of the mould or fr
a wumber of short upright stems or thresds will be
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Each vertical stem hav attnined a cortain  height,
inta or two branches, each of which becomes
several other very short and slightly monili-
-thius a tuft or head is formed ; at th
sevoral branches rows or strings of eirculs
thess, on the slightest movemont, beea
1, and fall cither on the thallus ¢
r bodics are

lodies ap)
hed from the
2) ; now these of
ach ropresents
th
green colour so characteristic of us in
of de yment is located 2 , however,
rim eliffe cnses ; sometimes the patches or strtum
of the fungus possess scarcely
they are not in the beast
in ses in which the s
the verti
ortid, 1
pate] ) B
Such is a short sketeh of the de
in its different stages ; is fo be observed,
the several ex 8 described do not always
from thus, frequently, the rules and th

[ separate

L3
lus e some ¢ sporules, thallus,

and fruct wed up togethes
cirts i ugCessive generat
soen pasing | igh the several pl
It has already been staf hat the growth of t
i3z to be mentioned presently, is frequently
e of its development ; but this is not

fits presca
is n deposi cular in for
| situated at the bottom of the urine,
4l ita fiall de ek, he
its total destruction snd disap
e this description by n few rem

matlhe

avitics

theso ea

The vesicles or sp A Wne

nre fre

il wl in the

Iy into & new ba

now to o

not oo

¥ hnve
r dlove-

view to dete
in bottles, all corked,




s ing

Ist SaMrLe:
nop-nlbuminons, p 2 t., o
sonm of circulnr sporules appeared ; on the 24 of September,
there was much of the fungus fully developed, with a few
pical sporules ¥ ] i igus was in

aedlemat < Wi
on the 20tk seam
on the
¢ in the same state,
Dyepeptia. alkalin
sped on the 224 Aungust ; on tho 24th
; on the 2d of September, no sporules,
ren.  Uri
of August; on the
Septensber, still

BAMPLE (— Dyspipsia,

: what, but not
strongly acid, non uminous, paseed on the 17th of August;
1 D0th inst., & few oval sporules; on the 2d of B¢

| sporules; on the Bth inst.,

F August s
inst., n of elongated sporiles 1 fi
ments; on the 2d of September, a thick and continuo
stratum of the fur

Urine albuminous,
samined on the
parules with
t., a few sporules, circular; on the

TORULE I5 THE URINE.

& VOTY
Bth inst., sporales in same sondition.
h Sawrre :—Cho Uri prased on the

e, &t the b 8
srLk —FPhikisie, 1 eidedls d, sli;
wssed on . September ; on the 8
t, with el fungos in

Urine neutral
minous, |
no Bporules.

[ September ; on the 208
sk, a fow spherical sporales; on the 28th inst.,, the
same ; on the 2d of October, sreasi in the number af
sporules.

SamrLe :— Inflastonati Ciddney. non-
wid, pussed on the 21st of on the

ate,
14th Samene :—Discase of Kidweys, Annsarea.  Urine
al ; al : sedl on the 16th of Augu on the

Typlis. Urine s
24th of Aug

Urine fechly acid, non-albu-
Oth of August; on the 284 i
miles; on the 2d of S
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Results recorded from day fo day, of the Ezaminalion of
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i Bev, 5. Hivawron on Diabstes Wellitue,

rived from the gelatinous and other tissues may be supposed
to pass throngh the systom to the kidneys; by which crgans,
li milar matters brought from the stomach, the warious
modifications of the ssccharing principle are further disergan-
izod, and converted into :v:‘sulﬁhhlﬂ Bgar."s

In unother passage, Dr. Prout endonveours to account for
the cecurrence of lactic acid, st least occasionally, in diabetic

no: o fact which he seems to have himself noticed :—

When, in dinbetic individuals, the disorgpanizing funetion
of the kidnoys is suspended, or when thess p-,Tandsa:c partially
digeased, the o ssidos albuminens mattors and more or
less of erystallisable sugar, often contains the saccharine prin.
ciple in impe fy developed forms. Hence such urine, almost
without |;¢n-r_~|uihly becoming winous, passes st oneo into the
lactiz or acetous fermentation, and acquires, from the quantity
of lagtic and neetic acids developed, the strong acid smell of
sonr milk.™

In eonclusion, T would observe, that the well-known fast,
that pulmonary tubereular disease generally secompanies the
clasing stage of dinbetos, is well worthy of more attention than
has been hitherto bestowed upon it. It is strange that some
thearists should attribute Pht!.im to execssive oxidation, and
ol nt oxidation. Now, there can be mo doubt,

tever theary of disbetes be adopted, that the excretion of
Glueese in large quantities, a highly valuable and unoxidised
compound, indicates & deficiont oxulation of the tissaes; this
doficient oxidation coexists in diabetea with the carly Blar!{l'!
of tubercular disssss, which latter must therefore bo rogarded
rather as o discase mnmmnrying defective oxidation of the
blood, than as ono resulting from cxcessive action of oxygen.

Prouts Stomach asdd Urisary Diseases, p 37, Third Edition.
& T, g A8,
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THE MOTIONS OF THE HEART,

THE CIRCULATION OF THE BLOOD, Ere.
VIEWED MOKPHOLOGICALLY.

By

JOHN G. MACVICAR, M.A., LL.D., D.D.































