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slightly soluble in cold water or alcohol; soluble, with-

out leaving more than a small residue, in 150 parts of

boiling alcohol; also soluble in 33 parts of boiling benzol,
and in solutions of the alkalies.’

Chrysarobin taken internally is an active irritant to the
alimentary canal, causing v iolent and persistent catharsis
and vomiting. It is eliminated, partly unc lmu :d and
partly c nnh 1 into chrysophanic acid, by the kidneys,
which glands are extreme 1y irritated by it, and hsmaturia
and inferstitial nephritis may follow. It is, however,
here never given internally, its use being confine d to lo-

cal applications as an irritant and 1mm~111n ide in ¢ hmmf
psoriasis, pityriasis versicolor, and tinea tonsu RN
]mulum s an active acute inflammation, which as it sub-
sides leaves the original malady inan lmplﬂ\ ed condition.
Chrysarobin stains hoth skin and clothing be adly. The
ointment ( Unguentum Chrysarobin, U. S. P., stre ngth five
per cent.) is of a suitable hLlLD‘fT]l for ]nlmﬂw " B
Solles.

CHRYSOIDIN. — C:H.N,NC:Hs(NH.),HCl—Diamido-
azo-benzol hydrochloride. This is a red-brown c rystal-
line powder soluble in water and used m solution as an
antiseptic mouth wash. . _A. Bastedo.

CHRYSOPHANIC ACID.— Rh¢ie Acid. Rhein. C,iHs-
(CH,)YOH):0,. This is a bright yellow crystalline
powder extracted from rhubarb, to which it
yellow color. It is insoluble in water and o
soluble in alcohol, but dissolves in both ether a
form. It is highly irritant, and has the same pro
and uses as Chrysarobin, which see. H. H Rusby.

CHUCANDIRO.—Michoacan, Mexico.
enjoy a great reputation in the country because f their
warmth (which is that of the normal human b , their
clearness, and their curative properties. They contain a
high percentage of hydrochloric -.l\_}tl in solution.

Z . oJ. Ponce de Léon.

CHYLANGIOMA. See Angioma.

CHYLE.—The term chyle is applied to the milk-white,
opaque fluid which fills the lacteals, or ly tic ducts,
of th jall intestine during the digestion of food con-
taining fat. Since the fluid from the lacteals prepo der-

n that of the thoracic duct and causes the
ume a similar appearance, the term chyle i
qw.u;;l\ applied to the contents of the
ing the absorption of fats. The phys :
yerties of this fluid vary at ¢ fferent times and under
circumstances; the most important factor deter-
its properties is, lm\\'(-\'{r the charac of the
food in the intestinal canal. starvit nin r in
one which has received only fat-fr ood, the liguid of
the lacteals is not to be distingu ither in appearance
or in chemical composition from mnli 'mph.

Much of our knowledge of the ¢ acter and composi-
tion of chyle has been derived from experimentis upon
the lower animals, and especially from experiments upon
the dog. In this animal it is not difficult t 1sert a
cannula into the thoracic duct where it joi he left sub-
clavian vein at the root of the neck; in this manner the
chyle may be collected for any de d peri 1d the
factors affecting the compositio rate of flow 1died.
Unfortunately, the fluid collected in this manner is not
pure chyle, but consists of a mixture of > and of
1yt 111|l1 coming from the lymphatics of the , Ki
pelvis, abdominal walls, lower extremities, ete.
herbivorous animals cannule have been iuserted info the
lacteals directly and pure chyle obtained The chyle of
man has seldom been studied: in rare cases fistule con-
necting with the lacteals or with the thoracie duct have
been described and the fluid escaping therefrom examined.
Casesare alsore ported in which the .hnmc c duct became
occluded and ruptured, allowing the chyle to escape into
the pleural or peritoneal cavity, from which it was re-
moved by puncture.

io

Chyle obtained by one of the above methods is, when
a mixed diet has been given, a white, opaque fluid; oe-
casionally it is colored slightly red or yellow from the
accidental presence of red blood corpuscles. In herbiv-
ora it may have a greenish tinge from ¢ llhnnph\l derived
from the food. It has an alkaline reaction due to car-
bonates and phosphates of sodium. The specific gravity
is 1.018 to 1.025. It has a salty taste and the odor (due
to volatile fatty acids) peculiar to the animal from which
it is derived. It cc 1lates upon standing, sometimes
more, sometimes less, readily. Examined microscopically
chyle is found to contain two kinds of formed elemen
]m:(m\ tes and fat granules. The leucocytes have their
origin chiefly in the }\Ill‘w!ll‘IJTI\\ll: of the intestinal tract
and the lymph -slm.b.m the mesentery; chyle obtained
from the lacteals before they pass through lymph glands
is found to contain fewer leucocytes than that from
vessels which have passed through these glands. A con-
stant stream of leucocytes thus passes from the chyle
into the blood: this forms an important source of the
white (-n!'plict-'iﬂ:; of the latter. The fat, which exists in
a state of the finest division, will be discussed below.

Since chyle is but a form of lymph we should expect
to find a close resemblance between the chemical com-
position of these two fluids; the following table from
Munk, giving the results of analyses of chyle and of
lymph of man, shows that tl s the case.

One hundred parts. Chyle. Lymph.

Prot
Fats (
xtractives

This table shows very clearly that chyle differs from
ordinary lymph in but one ,nmnn ant pe int, viz., in con-
taining a larger percentage of fat. In exce ptmmﬂ cases
chyle co s a larger percentage of sugar than does
lymph; t 1i ed below. Since chyle,
like Iy mph is derived from the blood, it of inter to
compar composition of the blood serum and the
chyle of the same animal. The following table is from
analyses made by Hoppe-S ¥
from a dog.

ese analyses show that
two important particulars: :r percent-
age of fats and a ller perc e of proteic Lymph
similarly contains a smaller percentage of proteids than
does blood serum. The amount of ur in the chyle is,
according to Gre t and Quinquaud, greater than that
in the hluml they found from 46 to 95.5 mgm. of urea
in 100 gm. of chyle, and only about one-half as much in
blood.

The sait occurring in the greatest abundance in chyle
is sodium chloride 3 per cent.); then come sodium
carbonate (.15—.22 per cent.) and the phx'n:;’»h:mm of the
alkalics and alkaline earths (.04 per cent. Other salts,
as potassium iodide and potassium hnw yanide, are oc-
casionally found in the chyle as abnormal constituents.

times a small amount of lactic acid is present.

The proteids of the chyle are serum albumin and serum

lobulin: the former is two and a half to four times as
abundant the latter. Cholesterin and lecithin are con-
stant constituents of the chyle: in analyses they are fre-

differs from serum in

| quently reckoned with the fats in the “ethereal ‘extract.”
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me analyses showed from 18 to 102 mgm. of cholesterin
per 100 gm. of chyle; lecithin was found in much smaller
qmmm\'—onl\ about half as much of this being present,
as a rule, as of cholesterin.

It has already been shown that the only important dif-
ference between chyle and lymph is the presence in tlu—
former of a large amount of fat. If the contents
lacteals be examined in an animal which has received no
food for many hours or only fat-free food, this difference
does not obtain, and the contents of the lacteals cannot
be distinguished from ordinary lymph. i
tions suggest that fats are absorbed by the lactea and
that th the case has long been known. The guestion
is often raised, Are the lacteals the only path for the
absorption of fat While this question is usually an-
swered in the affirmative, the proofs are by no means
complete. The amount of fat absorbe .d from the int
tines is easily determined by we the amount of
fat fed, and that remaining in the stive tract after a
given period; the difference gives the total amount ab-
sorbed. The fat absorbed by the lacteals is determined
by collecting the chyle as it Jh-w" from the thoracic duct
and weighing the fat it contains. When the amount of
fat obtained from the thoracic duct is compared with
that absorbed from the intestines, a marked deficit al-
ways found; the most careful work has faile rl to recover
more than sixty per cent. in this way fate nf [h('
rest of the fat is not known: thel
dence that any of it passes into the p

Fat does not seem to be absorbed by rlw 1\-mrﬂmm of
either the large intestine or = sto ch, for 1 con-
tents of these are always clear; the epithelial cells lining
these organs are, however, sometimes found filled with
fat droplets, but it is not known what finally becomes of
these

The amount of fat in the chyle va within wide
limits, being determined by the amount Jnd character of
the fat of the food. It is said that the chyle of the dog
may co in as much as fifteen per cent. of fat: the
maximum amount found by Munk in man wasabout five
pm cent. The time after a mvﬂ at which fat ap p(.’ci1~ in

: chyle is very variable, 1 etermined lar,
cter of the fat fed. :
1**(‘ p. 147) mtrudnrrd into the stomach
. of fat (the variety is not stated). Two hour
afterw (n d fat was detected in the chyle: the maximum
amount was found in the tenth hour, and fat w ill
present after nearly thirty hour Munk and Rosenstein
(to whom we are indebted for nearly all of our know
of the absorption of fat in man) carried out a similar
ries of experiments on a human being (Virchow’s
Arefido, 128, p. 280). These inv C had the op-
portunity of observing and ex upon a girl
who, as a result of elephantiasis of one 1 1
in the thigh which communicated through the left
bar lymphatic duct with some of the lacteals. Tt
found that when fat was given to this patient, two-thirds
of it could be recovered in the fluid escaping from the
fistula in the following twelve hot : examina-
tion of the blood at the ight ¢ gestio 1owed no
more fat to be present than w t
Munk and Rosenstein ¢ un(l ided from these
that nearly all the p 1 Ihnmun the fis : _\
unigue np;scntmm\' W s offered to extiend to man

e experiments which th lu. | nmfi: upon animals as
to the absorption of fats. Some of the more important
results will be given h’ln\\ In one experiment the pa-
tient was _‘_"f\‘(_‘l 41 em. of olive c-ll the fluid escapi
from the fistula, and which h-1
came milky in appe arance second 11:)1‘_ and

ical examination kuov\ul \h: > of much fat.
maximum amount of fat was found in the fluid
escaping during the fifth to the sixth ]hm-‘- the fluid
now contained 4.3 per cent. of fat, and . passed out
the ]mut Thc 1!{_ centage ut fat in the chyle

3 d rom the (‘]e 2V enth
to the i > - onl3 lﬂn was obtained. In
all, 60 per cent. of the fat fed e aped from the fistula.

When a fat with a high melting point (like mutton fat
which is solid at ordinary temperatures) was given, the
course of absorption was s milar, e ::epr that the maxi-
mum percentage of fat in the chyle (3.8 per cent.) ap-
peared somewhat later—between the s eventh and the
eichth hour: that is, the mutton fat was absorbed w ith
more difficulty than was the olive oil. The greatest
amount recovered in one hour was 4. m.. and of the
entire amount per cent. was obtained from the chyle.
When cream was given to the patient, as much as 11.2
gm. of fat was obtmuu] in one ln-m‘

From earlier experiments on lower animals Munk had
found that when fatty acids are fed they appear in the
chyle as neutral fats; he was able to confirm this result
on the patient in question. For example, when 17 gm.
of erucic acid was en, 8 gm. of the corre -pcl]_u'im*r
neutral fat (erucin) w obtained from the chyle
during the following t en hwln in c:thu \\nlil a union
of eru and g :s) had
occurred durir the course n! Ah-mptluu little
free acid was found in the chyle. Munk also trie d exper-
iments with spermaceti, a fat which melts at a tempera-
ture (127° F.) much above that of the body, and in which
the palmitic acid is combined with cetyl alcohol instead
of with glycerin as in ordinary fats. In these experi-
ments the fatty acid appeared in the chyle in combination
with glycerin: that is, the spermaceti had been decom-
posed and the ps almitic acid had combined w ‘lh glycerin
dmmfj the course of absorption. These iments
also show that fats which are solid at the temperature of
the body can be absorbed ; the earlier view was that such
fats escaped absorption altogethe When a fat contain-
ing dln\! alcohol instead of glycer

r_nn\nnqt]:l.l and sy I‘|11t“—1~a had occurred during absorp-
tion. In other experiments oil in the form of an emulsion

iven h\ the rectum; four to six per cent of the fat
was absorbed and appeared in the chyle in the course of

ght or nine hours.

s held by some that fats are absorbe :d from the in-
testines r:lm,‘h in the form of soaps; if this is the case
they are transformed into neutral fats very soon after
lﬂrurptlnn for soaps are present in but very small ilnruy
tities in the chyle—only to the extent of about 0.2 per
cent. In fact the soaps nt the alkalies have been \hu\\ n
by Munk to produce poisonous effects similar to those
caused by the albumoses when they are injected intra-
v emm-h Very little free fatty acid has been found in
the c *hyle, and the amount is not increased by the inges-
tion of fatty acids.

Thus the fat of the chyle is zl] most entirely in the form
of neutral fats; it is suspended in the liguid as an ex-
dr‘mel\ fine emulsion. The fat granu are less than 1

1 diameter and show Brownian movements. This emul-
sion is much finer and more uniform than that which is
formed in the intestine; the fat granules in the latter

vary in size from 1 to 20 z or even more. The emulsion
of the chyle also differs from ordinary f(xr emulsions in
that it is not royed by ac There is, howeve
i nbrane, as was one vTimu\“ht to be the
casily removed by shaking with ether which
1e ligquid to become transparent.

Many experiments have been made to determine
whether sul ts, such as proteids and
arbohydrates, p m the intestinal tract into the

The numerous experiments upon the lower ani-
and those of Munk and Rosenstein upon man agree
in showing that normally fat is the only foed-stuff w hich
takes this path. Water and substances easily oluble in
water, such as salts. s, and sugars, are absorbed by
the hlm-d vessels. / , howeve large amounts
of etc., are fed, some may be absorbed by the
lacteals and so appear in the chyle. Munk and Re
stein, for example, found that after gi 00 gm.
ar the percents (:* sugar in the chyle rose fr
B ; per cent. of the total amount
a,b-nl]}z d from the iun-.—~till~ was found, however, in the
chyle. These authors found no appreciable increase in
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the .ummm of proteid in the chyle after feeding 103 gm.
of _1lhumm, Asher and Barbéra (Centralblatt fir Physi
ologie, xi., p. 403, 1897), on the other hand, found that
when a very large amount of proteid (200 gm.) was in-
troduced into a dog’s stomach, as much as 6.4 per cent.
of it could be recovered from the chyle; such results are
not obtained when moderate amounts of proteids are
used.

The quantity as well as the character of the chyle
varies considerably during the course of a day. Itin-
creases during the period of digestion and decreases
markedly during fasting. Most of the observations upon
this point have been made upon the lower animals.
Colin, H‘«'m-" ficures derived from an experiment in which
chyle was collected from one of the large lacteals, calcu-
lated 1]1.1? in a young bull weighing 200 kgm. about 15
kgm. of chyle was formed per day. There are no obser-
vations which allow of more than an .lpplupu 1ite estima-
tion of the amount of chyle formed in man. Munk and
Rosenstein found in the experiments described above that
from 70 to 120 gm. of chyle escaped. per hour, from the
fistula before, and 150 gm. after a meal. Noel Paton
(Journal of P hysiology, ii., p. 109) observed the flow of
lymph from the thoracic duct in a case in which this duct
had been injured during an operation for sarcoma of the
neck ; he estimated the normal amount to be from 130 to
195 c.c. per hour. Of course in both of these cases the
liguid was not pure chyle, but was a mixture of chyle
and lymph from other sources; in Noel Paton’s case,
moreover, the patient was in a very Mmulm al condition.

Chyle, in addition to being the medium of the absorp-
tion of fats, is the lymph of the small intestines; it serves
the same purpose and is formed in the same way as the
lymph of other organs. (See article Lymph.)

Reid Hunt

CHYLOUS AND ADIPOSE ASCITES.—Medical litera-
ture of the sixteenth and seventeenth centuries abounds
in instances of traumatic lymphorrhagia and lymphor-
rheea, especially \117(1 vene 1 Reviewing the rec-
ords, we cannot avoid Iln-tum on that a large num-
ber of these cases \\'L e of chronic pyogenic or tuberc ulnlh
ipl\-w:ﬁnn Nuck? and Practicus® have recorded (16

es of 11-11‘,\\' saliva, and Rommel one in which a mil
11l\| fluid exuded from the ex or surface of the ab-
domen. Milk-like discharges recorded in puerperal
women are probably pysemic processes. Dilated lymph
vessels, lvmphat arices, have been observed in serous
membranes, the heart, lungs, small intestines, liver,
spleen, conjunctiva, and tunica vaginalis.

Kamienski (Jahrbuech fiir Kinderheilkunde, 1896,

xli., p. 429) deals with the relation of lymphar
the abdominal lymph vessels to c!n]nu— ascites.
causes of lymphatic varices are filaria, adenitis,
is lvmphatic obstruction, and per
haps 1\ mphs mn!lh gonorrhweica. Liymphocele is increas-
r both in this country and abroad.*

.\1!1 um is l_‘NTI'[_‘T‘.I(‘l"\ rare, there being but
two cases on record; one case resulted from lea > of
chylous fluid from the p h ura, and the second instance
was due to rupture of chyle vessels. Hasebroeck?® re-
ports a case in which albumin 7.0, cholesterin ( lecithin
0.1, fat 1.0, aleoholic extractives 0.2, aqueous extrac-
tives 0.2, and salts 0.9 per cent., werée found.

Chylothorax is more frequent, about forty-five cs
being recorded. Some sixteen (Wiescher, * Zur Casuisti
der Verletzung des Duct. Thoracicus,” Deut. Zeits. fiir
Elin. Chir., Bd. xxxviii., H. 4, also contains account
of experimental work ngmn the thoracic duct; Gjorgevic
ITancenbeck’s Arehiv, 1870, S. 653]) resulted from direct
trauma to the thoracic -im'r, Rupture of the thoracic
duct is uncommon on account of its [H'!“(_‘l'i*‘il location,
and it heals readily on account of low pressure there, al-
though it has been stated that recovery never follows
rupture. Other causes of chylothorax are: chylous effu-

sions (Quinke), altered pus (Guéneau de Mussy), and
chyliform fluids distinct from serous, purulent, and sero-
fibrous effusions (Débove).
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Effusions into the thoracic cavities are divided accord-
ing to Rotmann into chylous and chyliform as follows:

I. CHYLOUS.—RUPTURE OR ANSUDATION OF CHYLE THROUGH
VE: . -

s compressing the
gnant lymphoma .

The most recent cases of chy ll"L:lH!d\ are those of Simon
(Mitth. Grenzgeb. Med. und Chir., Bd. v., H. 2), in which
yvhangioma of the ched the thorax and burst
e pleura; Ceconi, Rassius, Hampbell, Corselli,
Bayer, and Hensser Bayer has collected twenty
(L1~(~<-1 combined chylothorax and chylous ascites X
The }n]li(’l’(.l] cavity, n : freque mh‘ than any - other
serous sac, is the seat of those unusual exudates and
tran mLul s known as chylous, chyliform, lactiform, oily,
or adipose ascites. The first authentic (d%: is Poncy
(1699), but dur the last two centuries the literature,
sives 1 56 cases. Three have fallen

(Rerue de Méd., November,
nd adipose effusions are
lependently of any open-
I al vessels. He espouses
; hu(-zzmn de Mussy, that products of serous
inflammation are slowly transformed by
nulo- ;e n. All case
yvlous ascites ar CCOT to Letulle, me
chronie tuberculous, cancerous, and neo-
embranous i itis. On comparison of pus, chylous
effusions, and ascites, ds that chylous extrav:
and pus are quite similar as regards the percenta
albumin, amount of salts, and total solids, and he
cludes that chylous fluids : residual, occupying a posi-
tion rmediate betwe E >s and pyo-peritoneum.
The amount of fat is not st cause the wp;uiT_\i
which he refers e regressive process. In or £
Méher’s cases the ¥ 0.48 gm. of fat ]
yet :
i é ! _i. ; cit. Ge B t anat. des i
548) and Robi Traité des humeu
is present in rhv fibrin of serous exuda
mic [lul“it' 3 ‘ullen (* Méd. .
t. ii., p. 580) and <=- 1drin remarked the ._\:Umim
arance of chronic inflammatory serositis. Brou
hlegmasies on inflam. chron.,” t. iii., cl
scribed a lactiform effusion with thickened
ritoneum and De Laharpe (Awrchives gén. de méd., 1 :
t. xiv., p. 358) mentions the occurrence of a milky fluid
whose opalescence was due to par s of fat. Méhu
(Gjorgevic, Langenbeck’s Archie, 1870, p. 653) says
g and often also cholesterin were found in ovs
, hydrocele of the tunica vaginalis, old cysts, ¢
ry old hsematoceles. Letulle rlmn
quotation solves the ¢ 11m=' 1=t‘wﬂﬂ :
explains fatty plet atty degeneration of
dothelial cells (Glin. méd., t. i p. 658). Veil XY
with Letulle, Sainton with Débove (Mém. Soc. Méd
des Hop., l*--‘*l,} 49) claims that ruptures in the chyle
system found by others were made by post-mortem vio
lence. Le symptoms of chylous effusions are not those
of suppurative pleuritis or peritonitis, and he therefore

REFERENCE HANDBOOK OF

Chylous and Adipose
Ascites,

THE MEDICAL SCIENCES.

excludes pyogenic processes from the etiology. These
effusions are then a special variety of ex udate of who
and pathology we remain ignorant. Perée (7 /ies
1881, No. 382) and Secrétan deny the possibility
of lacteal rupture. The French writers have in general
tated to admit that effusions were chylous, yet Littré
in the eighteenth century pub]xniml I]w fourth
on record. Depoix (7T kése de Paris, 1889) admits the
ibility of rupture. Rokitansky and Oppolzer
Austria described cas i'-ur until twenty years ago
chylous and adipose ¢ regarded in Germany
as mythical. Le vptl( sm has been felt in Ameri
and in England where the first case was recorded.
Débove contests that Quincke cannot prove his con-
tention that rupture of the thoracic duct explained any
of the cases he reported, insomuch as r were not de-
monstrable post mortem. To us Débove’sobjection does
not appear \\hml\ valid. since lesion in the duct could
well have healed before death. Débove considers it un-
likely that fluid passes from the pleura to the peritoneum
or from the peritoneum to the l\lv'nm He reports an in-
stance of chyle-like effusion into the left pleural cavity,
apparently similar to Klebs’ case of ascites adiposus, due
to fatty endothelial cells.
DerixiTioN oF TERMs.—Much (nnft{ﬂrm has arisen
unm inaccurate nomenclature. ‘hylo properly
ienatesan effusion of chyle. 1 i
,—]m'_{\_ containing a large percentage of
lous admixture. Some author Se 111( Imm
and “chyliform ” ll:-iﬂtti'(‘h(‘xll"’!
rib. a 1’étude des epanch. [ g I {
Brux., 1890, No. p. 33, aml \n 4, p. 49) prefers the
terms-*“ chyliform ” and “lactiform ” to * chylous,” on Ilua
;_:ruund rhm: Th(‘ fluid is rarely chyle. While thiss
i ping, vet the distinction is well nmuc
the Lminw of the fluid is sub judice. Chyliform
is a chyle-like fluid in which I\ mph or chyle may
bv mixed with exudates or even 'Eld.'l'hlum.ﬂ‘- It is often
sible to differentiate sharply, for two varieties ma
i ansition forms m: tervene. Ascites an
hydrothorax do not mean ns of fluid into the pe
toneal and thorac i i i
with normal v i sudatesaren t
the term transuda elucidates neither ﬂw etiolog
the pathology, hence the term hydrops chylosus
imperfectly explanatory Th‘: name }nthups .uhpu uS
first employed by Quir
and refers to fatty degeneration of the cells of an exu-
date, or implies at least that the lesion has no relation to
the lymph vessels nor to their contents.
ETioLocY >luding unruptured chyle cy
5 C summary in Vircl
S. 118, 11\' LE ¥
review of er :
llmum [see ml:‘hJA Uuh. “Ziegler, Gusserow,
i lnnalen, 189( . 163), there are one hundred
and fifty-five cases ac e and chylous ascites. They
occur from birth to the sixty-seventh year. Winnewarter
and Kamiénski report the only cases observed in suck-
1 2 race, (u‘rumujnu ar'nl soc ial status appar-
S ng that a little over
ed in the last dec-

A. EFFUSIONS INTO PERITONEUM.

nis. —\olutimq ur C ;nrmum— of ﬂ e vessel wall, from trauma,

TOUTT O LI LM s DI =T O =

(angioma) of lymph ve
placulum.
nal arte: e
L of mesenter

P
Heart dise
Sarcoma ....
Tuberculous peritol

Rupture may occur in any part of the lymphatics

in the thoracic duct (3 cases), receptaculum (3), lacteal
vessels (6), lymph gland (4), and chy louscysts(3). Chyle
may extravasate into a serous effusion by mural alteration
in the lymphatic vessels or by violent contraction of the
abdominal muscles of the diaphragm —indeed, by in-
testinal pe Isis. Busey (excellent article in American
Journal of the Medical S 3, vol. Xc¢., p. ) has writ-
ten upon the relation of obstructed cardiac action to
lymph stasis, while Niemeyer (*Handb. d th. u.
Therap..” Bd. i., S. 120) and Hertz (Ziemssen’s “ Handb.
des Path. u. Ther.,” Bd. xv., 5. 38

its importance.

II.

Lipsemi

Busey insists that all abnormalities in the entire lym-
phat stem must be absent in .uhpo:c ascites: “ Adipose
or chyliform ascites is that variety of milky a -(m‘s in

; . lymph elands, lac-
teals, and mesente :, distention,
pressure, or obstruction, and normal in structure, size,
and position. . . . We must exclude the effusion of
lymph or chyle by transudation or escape by solution of
continuity in any p.nu\f{hu lIymphatic system. . . . The
milky, fatty. chyle-like, opalescent fluid must necessarily
be a morbid product.” Senator’s formula includes as
possible sources, fat eration of cellular and other
formed elements in effus s, chiefly from endothelial
cells, carcinoms so from pus ce fibrin,
and inflammatory f sonal experimental re-
searches have shown that a serous ascites, produced by

icial right-heart disease. may become chyliform,which

pL‘iLx s the pure hypotheses of the French observers upon

a somew hat rnmu basis, and may elucidate the pathol-

reported. A chronic peri i

ierefore result in an ascites chyliformis or adiposus.

:s of chyliform ascites collected from the litera-

ture, the fluid at first serous became opaque later. It is

too much to say tl pus infection was the cause in all

i ances. (In the tabulation, it is very often

most difficult to nguish between the two types
chylous and adipo z

Nature of the Fluid.—Straus’ case is the clearest
ample of chylous : i vpical chyle e
travasated through two sted butter was
recognized in the fluid withdrawn by paracentesis from
the abdominal cavity, although Minkows (Archiv f.
exper. Pathol. w. Phar., 1886, Bd. xxi. :
concluded that fatty acid : 3 oneum
without lymph-ve Sei
gave similar results with the administration of olive m]

jlous Asei —-TJmletl s must be excluded, Chylous
» diagnostic datum

when diabetes is e who thinks sug
one of the most ct ) rite I‘or the recognition of
chyle, admits, howe that its absence is not equally
ignificant. Sugar when primarily present may disap-
pL.u later (Whitla’s case). Its presence is as rare as it is
suggestive, having been detected not more than two
:3.  Of late, many writers are inclined to dis
count the presence of sugar as a diagnostic test. Bock
(Arehic fitr Anatomie u. Physiologie, 1873, p. 620) found
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sugar (.04 to .07 per cent.) in all cases of hydrops, and
“hhorst (Zeitschr. . klin. Med., Bd. iii., p. 537) found
ir in ten out of seventeen cases of pleural exudate.
Still the copper test alone is not reliable, since boiling of
Tion’s casein-like substance reduced Fehling’s solution.
When sugar amounts to more than .02 per cent. the
effusion is chylous, Leydhecker maintains that sugar
appears in the transudate only when the lymph vessels
of the liver participate in the effusion. As Rotmann
Leydhecker’s proposition implies that the lesion
A ascites must be either above the ending of
the hepatic vein or that the hepatic lymphatics 1
siened as a cause for the appearance of sugar in the
ascitic fluid. Rotmann finds that cases in wh i
found correspond to Leydhec s hypothesis.
schlitz concludes that the presence of sugar does not make
a milky effusion a chylous transudate, since in a case of
Moscatelli 0.15 per cent. of sugar was detected in an
ascites from liver cirrhosis. A small amount of fat speaks
for chyle. Landois estimates the perc 1 of fat in
> at nine-tenths of one per cent Chylous ascites
also isrich in solids, especially mineral salts and album
Albumen and fat occur conjointly in small punctiform
granules susceptible of differentiation by chemical tests.
Microscopic examination may differenti between chy-
lous and adipose fluids by the size of the fat globules or
fat and albumen granules.
Adipose or C hyliform
acterized by the absenc I
ace of fat. The degree of opacity is no index to the
amount of fat, since the turbidity may be due to the
presence of emulsionized albumin. Fat occ in most
its maximum percentag 5.25 (Schmidt) and in
6.4 per cent., but it maj ited by venous
or inflammation, while concentr: of the fluid
raises the percentage of fat (Minkowski). C to
the older conceptions, milky fluid need not ¢ tain faf,
as shown by Lion’s case in which a proteid, like casein,
produced the opacity, as well as in the of Quinc
Verdelli, Achard. Sainton, Apert, C i 1 B
Fat is recognized by the osmic allanna s
and solubility tests. The granules of : nen
are much coarser in adipose than in
Hydropic and fatty carcinoma
and their n
the pathog
natized from eve
anges with time, the blood
parts of the original fluid—in
example. Lymph or chyle may esc
udate or trar late of earlier ori

and hence c
analysis.

and cau said to resist dec

account of the emulsion of fatand a sup

layer: to which propositi one of our own

exception. The reaction is usually ne: tral or alkaline

although it was once recorded as acid The fluid

opalescent from suspended mol lar ]

albumen. Some fluids coagulate s

do not. Poncy noted the «

Nic son pronounced the taste i

specimen standing ten days (Qu

Deut. Arch. fir klin. Med., 188

acid, due to the formation of fatty acids.

ity varies from 1.007 to 1.026, the average g 1.016.
ction and specific gravity do not diffe ate between
various forms. Macroscopically,

except oil globules. Microscopically, fine poin

granules of fat are visible, which often have molecular

movement and are soluble in ethe fatty cells,

lymphoid, endothelal, carcinoma, 1 sarcoma cells are

observable. Red blood discs occur, as do also fibrin

(seven times), filaria (Winkel), (5 us

Omerod), mucin, sodium alkali albuminate (Oppolzer),

bile (Omerod), acetone, hydropsin, peptone (e imes),

lecithin (twic cholesterin (three times), rinogen

(twice), a diastatic ferment (twice), various ganic |
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compounds of calcium, sodium, sulphur, phosphorus,
potassium, and chlorine. Urea has been corded three
times (Quincke, 2emond, Foot). Tubercle bacilli have
never been found. The highest percentage of albumen
is 6.08 (Ballmann).
SYMPTOMATOLOGY AND Draexosis.—The symptoms
possible with such a varied etiology are not limited in
number or character., The primary disease does not in-
ate the character of the ascites, for ascites adiposus
chvlosus is no morbid entity. In conjunction with chylo-
peritoneum, chylous fluid may be vomited (Sprague,
er. Foot, Nickerson) or discharged per anum (Pel-
Nickerson). Theassociation of ascites with chylo-
i ooestive, even before abdominal paracentesis.
he only conceivable etiological hints relate to diseased
lymphatic glands and vessels, affections of the thoracie
1 left subclavian vein (i.e., compression), or chy-
“The chylous nature of an ascites may be sus-
pected when associated with sudden anorexia, acute
ansgemia, and emaci Ly Rapid recurrence may
indicate chyle fistulz. perature is neither frequent
nor sienificant. If transudation through lymph-vessel
walls be the cause, the clinical course is less stormy in
onset and less rapidly progressive than is observed with
antecedent rupture. A nosis has never been made
to puncture, except in the sin le instance of Mor-
early cz The blood wvaries, of course, with the
fundamental disease. I mia was observed once (Pop-
ham). The local nd symptoms do not differ from
» of serous ascites It is probable that many cases
nosed as the vulgar ascites, hea r without treat-
» instances of vlous hydrops, and the increas-
juency of the disease is best explained thereby.
asy to differe hylous and adi-
ions as Quinc rould have it, and even at
et diagnosis is often impossible. Indeed,
1 r have recently spoken of mixed
many cases of o ification, even where
tails are given, it is often difficult to decide whether
e effusion be chylous or chyliform (adipose).
Procxosis.—Re e the collected cases shows
that 81 per cent. died, 8 per cent. were not followed, 11
per cent. recovered. Considering only those in which
the ultimate issue is known, S8 per cent. died and 12 per
cent. recov 1. Bianchi 1t the prognosis is better
in any rupture than i i
Rupture is more likel
than when
OCCUTS MOoTe Te: ri W ‘her (*Z
ler Verletz ot g Deut.
*hi ii 5; also contains account
imental work upon thoracic duct), reviewing
.n cases of chylothorax from rupture of the thoracic
ludes that rupture is ¢ ) riably fatal.
the lymph vessels or sptaculum chyli may
fe by the formation of thrombi and
sral eirculation (experiments
er. Dupuytren, Schmidt-Muhl-
», Colin, Flandrin,
Iso citation of Wiescher
receptaculum of a pig. but
effusion y thrombosis. If there be no
communi m t between ¢t blood-vascular and
" systems, progressive nition and death
A chylous fistula inc 3 : gravity
, as copious and contin 1 4 dis-

sinva Yy al ) re > imme

nosis is better i pose ascites. Extensive o
to the lymph is always serious. prognosis is
impressed by co itant or causative visceral lesions.
A close analy reported recoveries to determine
favorable prognostic characters demonstrates that 3 cases
were puerperal and therefore fabulous; 1 was chloro-
sis: 1 was compression of the thoracic duct by enlarged
glands: 1 was filarious di were ruptured lymph
els: 5 were ruptured chyle cysts; 1 was tuberculous
peritonitis; 1 was chronic recurrent peritonitis (possibly
tuberculous). Only the last 2 cases were adipose, while

the first 9 were chylous hydrops. Therefore the ulti-
mate prognosis is better in chylous effusions, the converse
being true of adipose accumulations. Chylous ascites is
to adipose ascites a s to 1, while recoveries stand as
5 to1. Laparotomy improves the prognosis

TREATMENT.—Analysis vindicates surgical interference
under two restrictions: first, laparotomy is indicated as
prophylaxis against possible chylous rupture with con-
sequent constitutional depletion; second, laparotomy for
tuberculous peritonitis. Paracentesis should be avoided
as far as possible, save. first, as a preliminary diagnostic
resort, and, second, as an ultimate ort against com-
pression of the thoracic viscera. Otherwise puncture de-
pletes the organism, especially in the genuine chylous
form. The peritoneum should be allowed to resorb all
it can of the chylous transudate. A diet readily digesti-
ble and absorbable by the stomach is advised (P. J. Mur-
phy), to permit healing by thrombosis of ruptured lymph
The use of water should be restricted. For
Lancereaux recommends mercuriali inunctions
and local injections into the diseased lymph glands;
Guiteras remarks there is no hope short of the death of
the adult worm. Other than mercurial parasiticides are
probably useless. The therapy in other directions is ab-

solutely symptomatic. Arthur BR. Edwards.
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CHYLURIA; GALACTURIA.—DEFINITION AXD ETI-
oLoGy.—Chyluria signifies the presence of chyle, and con-
sequently of fat in a state of emulsion, and albumin in
the urine. Sug stant ingredient of chyle, is so
rarely found in chyluric urine that its presence would
warrant the suspicion of coincident diabetes mellitus.

There are two varieties of chyluria, the parasitic and

3 the more com-
mon. speak of these two forms
as “tropical” and “non-tro] but since the demon-
stration of parasitic chyluria in temperate zones this
division is no longerappropriate. It is nevertheless true
that in the vast majority of ca of parasitic chyluria
the patients have become infected in tropical or sub-
tropical countries. ccarding the eticlogical influ-
ence of age, sex, and occupation are either scanty or absent
entirely. According to Senator, chylur not been
observed in childhood or in the aged. There is, however,
no reason, in the nature of things, why it should ngo
at any period of life, T s mechanical
tion of the thoracic duct and this may be ted within
the calibre of that tube, in its walls. or « ide of it.~

Much the most common cause of chylu struction
of the thoracic duct either by adult or embryonic forms
of the Filaria sanguinis hominis nocturna. In the great
majority of casesof chyluria, embryonic filarize may be
readily detected in a drop of blood from any part of the
surface of the body, provided the blood be obtained at
night. During the of filaria nocturna
are ve antily pre capillaries or are
absent from them altogethe Manson, observing the
embryonic characters of the circulating filarie and their
presence in the surface capillaries chiefly or solely dur-
ing the night, came to the conclusion that they must
reach a further stage of development outside of the body
in the interior of some nocturnal blood-sucking animal.
He exposed a patient with filariasi to the bites of
mosquitoes, and found the embryos in the bodies of these
insects, in which, in the course of from five to seven
days, they attained a length of one-fifteenth of an inch.
In the blood of man they measure from one-seventieth to
one-eightieth of an inch, and are enclosed in a sheath from
which they make their e
mosquito. The mosquitoes with the eml
their interior seek water in which to deposit their egg
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This function accomplished, they perish; the embryonic
filarize are liberated, and through the medium of the
water in which they exist, gain access to the human
system. Manson’s latest researches have practically de-
monstrated that the filaria may be transmitted directly
from the infected to the non-infected by the agency of
the mosquito (Culex ciliaris or pipiens) in the same man-
ner as the Heematozoon malaris is transmitted by another
species of the same ins -t— Anopheles claviger (Bulletin
de U Académie de Médecine, 22 Mai, 1900). Two or more
of the ingested parasites attain maturity in the Iymphatic
system and continue for an indefinite period (sometimes
for many years) to produce swarms of embryos. The
presence of filaria embryos in the blood does not neces-
sarily give rise to disease, their transverse diameter (
inch) being, as a rule, such as to enable them to travers
the narrowest channels of the blood and lymph. Occ
sionally, however, they occlude these vessels, and this
believed by Manson to be due to the fact thatthe embryos
are prematurely born enclosed in a sac or sheath of glo-
bular form, the transverse diameter of which is about
=iy inch. Disea an occasioned by the filaria is
therefore the result of ¢ > in the filaria itself. If the
adult female filaria produces the young in a physiologi-
cal manner they are innocuous to their host: if, through
disease or irritation, she brings them forth prematurely,
they obstruct the lymph channels and cause one or more
of the diseases grouped under the title of *filariasis.”

The principal diseases to which the filaria gives rise

os, lymphangitis, dermatitis and
orchitis, chylur chylous dropsy of the
1, chylous dropsy of the tunica vaginalis
: lymph scrotum, and elephantiasis.
Chyluria is ommon even in those countries in
which filariasis prevails.

As above stated, obstruction of the thoracic duct from
any cause may give rise to chyluria. As stated by
Manson, the “cause of chyluria is obstruction of the
thoracic duct, and this may be brought about in any
climate by pressure on the duct, by tumors, by infarets,
0} etc. : but in the form of chyluria endemic in
the tropics . . . the cause of the obstruction is the par-
ent filaria nocturna.”

A c is reported by Mr. Leigh Hunt in which tran-
sient chyluria was produced by traumatism, a fall upon
a pile of stones (British Med. Journ., Febru 22d, 1890).

SYMPTOMS AND —The onset of chyluria may be
preceded by no ) s whatever. In some cases,
however, there is < f :omfort «r pain in the
lumbar region or the , the perineum or testes, be-
fore the chylous urine appears. The first symptom may
be retention of urine due to the intravesical formation
of coagula which occlude the neck of the bladder or the
urethra.

In the great majority of cases chyluria is intermittent,
being dependent, for example, upon posture, digestion,
bodily exertion, etc. In one of my cases it first ap-
peared during the expulsive pains of labor, gradually
ceased after parturition, and did mnot return until about
two years the birth of another child. The influ-
ence of posture is »>wn by the fact that in some cases
the nocturnal urine is chylous while that of the day
a normal appearance. alth is, as a rule,
well maintained, although if the dischar of chyle is
long continued, emaciation, ansemia, and great debility
set in and the patient dies from exba i z

arance of chylous urine is highly character-
istic. careless inspection it mi staken
for milk, but when examined mor :
be found to contain coagula of a deli
more deeply colored like ordinary bl
appearances, in a case of my own, are thus descri bed :
“The urine, after standing for several hours in a narrow
cylindrical vessel, separates into two portions, of which
the lower is distinctly hemorrhagic: while the upper has
the appearance of milk or cream. Floating on the upper
chylous layer are numerous coagula of a delicate, pinkish
hue, and almost translucent, while at the bottom are a
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