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339 Studies on Chemislry of Serous Effusions.

both fluids, and if we compute the chlorides in these fluids as sodium
chloride, then we obtain values of 0.613 and 0.592 of a gram per
100 cubic centimeters, respectively, which leaves a balance of 0.037
of a gram and 0.058 of a gram per 100 cubic centimeters of fluid for
the other salts in the ash.

The second set of effusions show different changes in composition
from those observed in the fluids just described. In this instance
the second paracentesis was performed twelve days after the first.
The fluid from the second paracentesis (61) has a lower protein
content than the first (60), i. e, 3.412 grams as compared with
3.831 grams per 100 cubic centimeters. The incoagulable nitrogen
falls slightly, whereas the chloride content rises considerably. The
most striking change occurs in the percentage of globulin ; it rises from
39.3 per cent. to 74.3 per cent. In both sets of analyses it is found
that, whereas the percentage of total globulin rises in the second
fluid, the percentage of euglobulin to pseudoglobulin falls. This
is especially marked in the second set of fluids (60 and 61). It
is likely that the cause for the change in the quantitative relations
of the globulin rests on a difference in the rate of secretion or re-
sorption of the albumin and globulin fractions of the serum. This,
however, will be considered at another time.

The three fluids from the tuberculous cases are in most respects
like the other effusions of inflammatory origin. They possess
a high protein content. One of these (53) contains an unusually
large amount of protein, practically as much as blood serum. It
may be added that in this particular fluid a very unusual amount of
fibrin was found.

Fluid 30 is from a case of empyema, resulting from a pneumonic
infection. This fluid possesses a high protein content, a large
amount of incoagulable nitrogen, a small amount of chlorides, and a
very low percentage of globulin (20.8 per cent.). In this latter
fact we find a contradiction to the usual statement and belief that the
serum of purulent fluids is rich in globulins, because of the presence
of disintegrating pus cells in the fluid.

In its general character the fluid from a case of intrathoracic lym-
phosarcoma resembles the fluids that are of inflammatory origin.
It does not present any distinguishing features.
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explain. The difference in the amounts of incoagulable nitrogen
and chlorides indicates two points: first, that the diffusion of the
organic bodies constituting the incoagulable nitrogen is of a differ-
ent order from that of the inorganic salts; and second, that the
difference in the content of these two groups of substances in the
pleural fluid and the blood cannot be accounted for by the accepted
rules of diffusion and osmosis alone. '

ABDOMINAL FLUIDS.

Of the abdominal effusions twenty fluids were examined (table
V). Of these, one is of tuberculous origin, two are due to neo-
plasms of abdominal viscera, nine are due to cardiac insufficiency,
four are produced by cirrhosis of the liver, and four occurred in
nephritis. One of the latter was from a case of pure nephritis and
the other three were from nephritis complicated by disease of the
heart.

The character of these fluids is like that of the pleural fluids of the
same origin. The two carcinomatous fluids contain moderate
amounts of protein, of which half or more is globulin. The inco-
agulable nitrogen in these two fluids is comparable with the inco-
agulable nitrogen content of normal blood serum. The chloride
content presents no unusual values. In the tuberculous fluid the pro-
tein content is moderate in amount, but very much less than that
found in pleural fluids of similar origin. The percentage of globu-
lin is equivalent to that of blood serum. The chloride content is
high. The other ingredients also closely approximate the values
usually obtained in the examination of the blood.

The abdominal fluids of cardiac origin appear to stand in etiologic
relationship to static disturbances. The composition of these fluids,
with one or two exceptions, is more or less uniform. Their protein
content varies between 1.567 and 4.712 grams per 100 cubic centi-
meters. In seven of the fluids the protein ranges above 3 grams.
In nearly all of the latter the globulin content is the same as that
found in the serum of normal blood. The same is true of the
incoagulable nitrogen. WWith but two exceptions (7 and 69), the
chloride is considerably elevated, ranging from 0.362 of a gram to
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Of the fluids arising in cases of cirrhosis of the liver, two (15 and
26) resemble the abdominal fluids of cardiac origin; the others
differ considerably. The first two contain over 3 grams of protein
per 100 cubic centimeters of fluid, and the percentage of globulin
is the same as that found in the fluids of cardiac origin. The same

TABLE VI.
Case 207,
! [ Ascitic Auid, | Blood serum.

Gm. per| Total protein. . ......... : 2.381 .575
100 c.c. | Incoagulable nitrogen. . .. 0.040 0. 040
of flaid | Globulin. ... .. iicienas I.481 | L0560

Albumin. ...... T oty L.Qo0 [ 5.01g

Chlorldes . ooinni e 0.440 | 0.433

Per cent. of globulin. .. .. 43.0 26.0

is true of the incoagulable nitrogen and chloride contents. In the
other two fluids (67 and 79) the protein content is rather low,—
slightly over 0.5 of a gram per 100 cubic centimeters,—but the
globulin fraction is very high in both, being 62.3 per cent. The
incoagulable nitrogen in these two effusions is low, or comparable
to that of normal blood serum. The chloride content in one fluid
(67) is very low, 0.326 of a gram per 100 cubic centimeters, in the
other exceedingly high, 0.497 of a gram per 100 cubic centimeters.
It would have been of interest to compare the quantities of the dif-
ferent ingredients with those of the blood serum of the corresponding
cases, but these were not available.

Four abdominal fluids of renal origin were examined. Of these
only one is from a case of pure nephritis. The others are from
cases of nephritis complicated by heart disease. The latter re-
semble the composition of the fluids of cardiac origin described
above. The protein content is over 3 grams to 100 cubic centi-
meters. The incoagulable nitrogen is slightly elevated; the chloride
content is high, but unlike the other fluids. The globulin percentage
is low, averaging 38.6 per cent. In this the fluids resemble normal
blood serum. The fluid of purely nephritic origin (1a) contains a
small amount of protein (0.283 of a gram to 100 cubic centimeters),
but all of it is globulin. In this respect this fluid is different from
all the other fluids examined excepting the subcutaneous effusions







345 Studies on Chemistry of Serous Effusions.

portion. In the mixed cardionephritic fluids the ratio of globulin to
albumin is lower than that in normal blood serum; but when com-
pared with the blood sera of cardionephritic cases there appears to
be a certain parallelism. The chloride content of these fluids is con-
siderably above that found in normal blood serum, but is compar-
able with those of corresponding cases.

The effusions occurring in serous cavities differ from the cutan-
eous ones by their higher protein content. The highest values are
attained in the pleural fluids, in which the protein present is almost
the same as that in normal blood serum. The incoagulable nitro-
gen in these fluids is uniformly low. The chlorides vary in amount
according to the nature of the case. In the effusions of inflamma-
tory origin the values are lower than those found in the blood. In
the pleural fluids of other than inflammatory origin the chloride con-
tent is either the same or higher than that of blood serum. The
globulin-albumin ratio in all of these fluids except one® (table III,
fluid 61) is higher than that of normal blood serum. Otherwise the
highest value is presented by a pleural fluid from a case of nephritis
(table 111, fluid 205) and the lowest by an empyema fluid (table ILI,
fluid 30). The latter case is of especial interest because of the theory,
first propounded by Schmidt, that the leucocytes in the purulent fluid
are largely responsible for high globulin content.

The abdominal fluids in general are less rich in protein than the
pleural effusions. Those of cardiac origin give the highest protein
values, but the globulin-albumin ratios are lower than in the pleural
fluids or in the blood sera of corresponding cases. Only in two
fluids does the globulin reach a percentage of 62 and 52.2. In
both these cases the chloride content is also high. The incoagulable
nitrogen in all of them is rather low. In one fluid of purely nephri-
tic origin the protein content is low and all of it is globulin. This is
sugcestive, when compared with the values obtained in the analysis
of the blood sera from nephritic cases. The results obtained in the
analysis of abdominal fluids from cardionephritic cases approach
very closely those obtained in purely cardiac cases.

5 This fluid was obtained at a second tapping. The fluid obtained at the first
paracentesis is shown in table III, fluid 6o.










