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THEIR AMOUNT OF ALBEUMEN. 43

tory process, and are accompanied by laceration of the capillaries and
ulceration, have no claim to be reckoned amongst the transudations, see-
ng that they are not the products of a simple transudation; these are
often very rich in fibrin, but in regard to their general constitution and
certain of their constituents, they essentially differ from the simple
transudations.

Like the fibrin, the albumen occurring in transudations is the same
as we find in the blood and in other places ; the difference which it ex-
hibits in regard to the character and form of its coagulation are entirely
dependent on the relations to which we have often alluded, and which are
fullﬂ' discussed in vol. i. pp. 295 and 297. Thus,in many physiological and
pathological transudations, we find that casein-like albumen, which does
not coagulate on heating, is precipitated by dilute acetic acid, and sepa-
rates in the form of a superficial colorless membrane when its solution is
ew;pnra.ted; we need hardly repeat that this body is albuminate of soda,
and possesses none of the essential characters of casein. Although
casein has been often asserted to be a constituent of such transudations,
and has even recently been declared (by Panum’) to be a normal con-
stituent of the blood, I have never succeeded in finding any substance of
this nature in such fluids excepting albumen rich in alkali.

In the normal transudations, as for instance in the liquor pericardii,
in the fluids of the cerebral and spinal membranes, the liquor amnii,
and all those fluids which contain only little albumen, we can always,
with a careful examination, detect albuminate of soda ; and the same re-
mark applies to the fluid contained in the bullee of pemphigus, and to
the intestinal dejections in cholera. On the other hand, we occasionally,
although rarely, meet with transudations from which all the albumen is
precipitated on heating, in the form of small flakes ; and those are still
more rare which become very turbid on the addition of water, and gra-
dually deposit a sediment of pure albumen ; almost all albuminous transu-
dations become, however, slightly turbid when very much diluted with
water. Scherer’ has especially directed attention to transudations
of this kind; they are generally such as were not submitted to analysis
till long after their separation, or such as are found in certain morbid
processes, in which the alkali of the blood is diminished or has been
saturated by the occurrence of an acid. It follows from these experi-
ments of Scherer’s, that the mere chemical analysis of transudations is
in itself of little scientific value; and if we would draw any conclusion
regarding the pathologico-chemical process from such an analysis, it is
imperatively necessary that we should simultaneously institute a compa-
tive analysis of the blood of the patient from whom the transudation
was obtained. This is, moreover, one of the reasons why so very few of
the analyses of morbid produets at present in our possession can be ap-
plied to any scientific purpose.

The quantity of albumen in different transudations is extraordinarily
variable; in some transudations, the amount is so small that some obser-
vers have believed it to be entirely absent, as, for instance, in the tears,
in the aqueous humor of the eye, in the liquor amnii (in the last stage of
pregnancy), in the fluid in the lateral ventricles and the spinal canal (in

! Arch. f. pathol. Anat. Bd. 3, 8. 251-264. 2 Pathol. Untersuchungen. 8. 78,
































































































































































































































































































































































































IN DISEASES. 171

there are several grounds on which we might explain the want of success
which has so frequently attended the most earnest endeavors of numer-
ous able inquirers, It has already been frequently noticed, both here
and elsewhere, that the methods employed in these investigations were
not of such a nature as to justify the establishment of those conclusions
and general propositions which were deduced from the results of the
analysis ; in the methodological introduction to the first volume, we drew
attention to the errors, and the different causes which have given rise to
these false deductions. A truly scientific examination of the urine is,
however, associated with numerous obstacles and difficulties, and failure
may thus frequently attend our efforts, even when all the methods have
been employed which present themselves for the prosecution of such an
important investigation. The object of such inquiries is obviously that
of ascertaining the general properties of the urine and its especial com-
position in any one definite ?orm of disease ; for the urine, even in health,
and still more in disease, is of so variable a nature, that in many cases
it is impossible to determine whether the alterations noticed in its condi-
tion actually arise from a morbid process, or only from incidental influ-
ences, If we carefully observe the changes which often occur in the
urine in the course of the same day, not merely in typhus or any abnor-
mally developed acute exanthema, but also in inflammations which are
running their ordinary course, we shall clearly see that the urine is
regulated much more closely in accordance with the transient condition
of the organism, external influences, and simultaneously manifested

oups of symptoms, than by the nature of the morbid process. Thus
ge albumen in the urine in Bright's disease is considerably diminished,
and may even almost disappear, if the chronic form of this disease is as-
sociated with an affection giving rise to inflammatory fever. The urine
which 1s so characteristic of this form of disease, loses almost all its dis-
tinctive properties, and assumes, both in a qualitative and quantitative
point of view, the character of inflammatory febrile urine. It appears
to us, therefore, to be more rational to limit our examination of the com-
position of the urine to certain morbid conditions and individual groups
of symptoms, and to compare together the various analytical results thus
obtained, instead of attempting to extend similar observations to differ-
ent forms of disease. This method of proceeding is exemplified in the
numerous analyses of the urine condueted with such extraordinary per-
severance by Becquerel ; for the results of these admirable observations
prove less that certain groups of diseases are associated with definite
alterations in the proportions of the solid constituents, than that most
diseases are attended by very considerable fluctuations in the composi-
tion of the urine, depending more upon incidental individual phenomena
than upon any special morbid process. Although the blood may not
unfrequently undergo more marked changes from secondary causes than
from any essential, morbid process, it retains a stronger impression of
these modifications than the urine. This difference may probably depend
upon the blood preserving the capacity, even in a morbid condition, of
throwing off effete matters, if not by the kidneys, by some other medium,
whilst the urine retains everything that may have been incidently gene-
rated in the blood and conveyed to the kidneys.

But although these and many other relations may have opposed the




































































































































































































































THEIR FUNCTION. 24T

The voluntary and involuntary muscles contain moreover a fluid sur-
rounding and permeating the above-deseribed matrix of the contractile
fibres, which 1s distinguished by its acidity, and differs entirely from
the plasma of the blood. Liebig has calculated that the voluntary mus-
cles alone contain more than sufficient free acid completely to destroy
the alkalinity of the blood. We have already seen that wherever con-
tractile fibres or fibre-cells are present, the potash-salts and phosphates
predominate in this fluid, whilst the blood-plasma, on the contrary, is
poor in these salts, but rich in alkaline chlorides and soda-salts. The
difference thus observable in the intercellular fluid of the blood-cells and
that of the contractile fibres cannot be merely accidental ; and Liebig
has suggested that it very probably either occasions, or is occasioned by
an electrical current. We know, however, that Du Bois Reymond! has
subsequently arrived at many novel views, and obtained some brilliant
results relating to the electrical phenomena of muscular contraction, in
repeating the observations of Matteucei. The existence of an intimate
connection between the development of electricity accompanying mus-
cular contractions and the acid of the muscular juice on the one hand,
and the alkali of the blood on the other, and the importance of the
chemical constitution of the muscular juice on the function of the organ,
are corroborated by the striking and well-known fact, that all muscles,
whether voluntary or involuntary (both the striped and the smooth) lose
their contractility very rapidly in water. (Lukewarm water at - 87°
searcely acts less rapidly on this property of muscles than cold water.)
The experiment of the younger Eiebig’ seems opposed to this observa-
tion, which may be tested by any one who watches by means of a rota-
tory apparatus the contraction of the transversely striated muscles of a
recently killed animal, or its stomach, intestinal canal, bladder, &c.
This observer found that muscles, which had been freed as thoroughly as
possible from blood by the injection of water into the vessels, retained
their contractile property as long as those muscles which still contained
blood. These two observations do not, however, involve a contradiction ;
for if the muscles do not lose their contractility in the absence of blood,
but do so on the addition of water, it simply shows that the muscle loses
its capacity for contraction by the dilution of the muscular juice. If,
therefore, we connect the development of electricity during muscular
contraction with chemical forces, we shall find that the causes of the
phenomena of polarity depend less upon the antagonism of alkali and
acid than on that of the solid muscular fibrils (syntonin) and the mus-
cular juice.

Although we purpose at a future page reverting to the interesting ob-
servations of the younger Liebig, we cannot abstain from making a few
remarks in relation to them in the present place. It would appear from
these experiments that musele is dependent on oxygen to enable it to
contract ; for Liebig found that frogs’ muscles retained their contractility
much longer in an atmosphere of oxygen than in air which did not con-
tain oxygen, as, for instance, in carbonic acid, nitrogen, or hydrogen.
It was further shown by two carefully conducted experiments that,

1 Unters. iib. thier. Elektricitit. Berl. 1848 u. 1849,
2 Ber. der Akad. d. Wissensch. zu Berlin, 1850, 8. 389-247.
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PHYSIOLOGICAL CONCLUSIONS. 265

as much as 12 or 13§ of fat; von Bibra found on an average 75549 of
water and 14+438 of fat. In animals the quantities of water and fat
were found to differ considerably.

Bibra found from 1-5 to 1-9§ of phosphorus in the brain-fat.

Fremy found 7§ of albuminous matter in the brain; and Lassaigne
7+ in the gray cerebral substance, and 9-9% in the white substance.

Lassaigne, singularly enough, found only from 2:2 to 2:3§ of salts in
the brain of an insane patient, whilst, according to Vauquelin and Fremy,
6§ is the smallest normal quantity.

Schlossherger! has recently made the remarkable observation on the
brain of a child which died at birth, that, in the first place, the corpus
callosum in new-born infants is as rich in water as the gray substance;
further, that the quantity of fat is nearly the same at this age in the
gray and white substance; and, finally, that the brain of new-born
infants is generally much richer in water and poorer in fat than the
brain of adults.

Schlossberger found that the quantity of water in the brain of the
child referred to, varied only in different parts from 87-4 to 89-6,
whilst the fat fluctuated between 4-5 and 3-89.

When we pause to inquire whether any important conclusions can be
deduced from the chemical investigations hitherto instituted in reference
to the nervous mass, as to any special function of the nervous system,
we are obliged to admit the complete insufficiency of our chemical know-
ledge. But, however forcibly we may be compelled to admit the in-
capacity of chemical assistance to explain the actions of the nervous
system, chemists will not suffer themselves on that account to be de-
terred from further investigations; for they must be well aware that,
without a careful examination of the chemical phenomena presenting
themselves in the nervous system, they can never succeed in traci
nervous action to definite physical laws. The very great aigniﬁcanmn{ﬁ
the axis-eylinder discovered by Remak, and termed by him * the primi-
tive band,” the important discoveries of Dubois regarding electric cur-
rents in the nerves, and the minute and ingenious physiological experi-
ments on the different functions of the individual systems of nerve-fibres
and cells, will not afford us any deeper scientific insight into the general
functions of this most delicate of animal matters, or justify us in esta-
blishing definite laws, and not merely individual propositions or rules,
until we shall succeed in forming for ourselves a mental representation
of the reciprocal actions of the chemical substrata when the nerves are
in a state of activity. If observers should ever succeed in detecting the
presence in the nerves of a peculiar agent, active only in living animals,
or if the propagation of nerve-force, and the corresponding phenomena
of reflex action, irradiation, &c., should be found to depend upon elec-
trical currents passing through cylinders endowed with more or less
thoroughly isolating walls, chemistry must still be called to our aid if
we wish to obtain an exact physical explanation of such phenomena.
Chemistry is too intimately associated with all the most important ques-
tions concerning the theory of the nerves to be excluded from its just
participation in the study of that most noble of all animal matters in

! Ann. d. Ch. u. Pharm. Bd. 86, 8. 119-125.




































































































































































































































































































































































































































































































































































































































































































































































































































Fig. I. LOBULE OF PAROTID GLAND of & new-
born Infant, injected with mercury. Magni-
fled 50 diameters.

Fig. 2. Savivanry cancvios of considerable
size ; removed by operation.

'Fig. 3. SECRETING CELLS OF HUMAN LIVER
a, nucleus ; &, nucleolus; ¢, oil-particles,

Fig. 4. TRANSVERSE SECTION OF A LOBULE
OF THE HUMAN LIVER, showing the reticular
arrangement of the Bile-ducts, with some of
the branches of the Hepatie Yein in the centre,
and those of the Portal System at the periphery.

Fig. 5. A small portion of this section more
1

PLATE L
FIG. 3.

highly magnified, showing the secreting cells
within the tubes,

Fig. 6. CONNECTIOR OF THE LOBULES OF THE
LIVER WITH THE HEPATIC VEIN: 1, trunk of
the wein; 2, 2, lobules depending from its
branches, like leaves on a tree; the centre of
each being occupied by a venous twig, the
Intralobular Vein.

Fig. 7. Diagram of the arrangement of the
CELLULAR PARENCHYMA (bb) oF THE HUMAN
LIVER, with reference to the radicals of the
interlobular ducts (¢ a), and the vascular
spaces (¢ c).
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FIG. 8.

FIG. 14.
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FIG. 12.

©e

Fig. 8. HEPATIC CELLS GORGED WITH FAT;
a, atrophied nucleus; b, adipose globules.

Fig. 9. SMALL, IRREGULAR GALL-STONES,
composed of inspissated and altered bile
cemented by muens.—From Dr. Budd's work.

Fig. 10. DEVELOPMENT OF HUMAN LYMPH-AKD
CHYLE-CORPUACLES INTO BLOOD-CORPUSCLES
A. A lymph or white blood-corpuscle. .
The same in process of conversion into a red
corpusele.
cell-wall raised up round it by the action of
water. D A lymph-corpusele from which the
granules have almost all disappeared. E. A
lymph-corpuscle acquiring color; a single gra-
nule, like a nucleus, remains. F. A red cor-
puscle fully developed.

Fig. 11. CHYLE-CORPUSCLES TN VARIOUS
PHASES ;—a a, stellate form oceasionally seen
after escape of their eontents ; b &, free nuclei ;
¢, a nucleus surrounded by a few granules; d,

c. A lymph-corpuscle with the |

¢, small cells, some with distinet nucleus; f, g,
larger cells, one with a visible nuclens; A,
similar cell after addition of water; 1, similar
cell after addition of acetic acid.

Fig. 12. WHITE CORPUSCLES OF THE BLOOD,
1. A corpuscle in itz natural condition. 2 and
3. Different appearances produced by the
| aetion of dilnted acetic acid.

Fig. 13. WHITE CORPUSCLES OF THE BLOOD.
i Magnified 400 diameters,

Fig. 14. PHASES OF THE HUMAN BLOOD-COR-
puscLE (after Wharton Jones). a and &
Colorless corpuscles or Granule-cells in the
coarsely and finely granular state. ¢and d,
Nucleated cells, ¢ without color, d with color,
¢. Free cellieform nucleus, or perfeet red cor-
puscle,

Fig 15. REDp BLooD-coRPUSCLES. Magnified
400 diameters.
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PLATE IIL

BLoOoD-CORPUSCLES COLLAPSED,
magnified 400 diameters,

Fig. 16.

Fig. 17. Far 1% BLOOD.

Fig. 18. The Microscopic Appearance of a
Drop of Blood in the Inflammatory condition.
The red corpuscles lose their circular form, and
adhere together ; the whife corpuscles remain
apart, and are often more abundant than usual.

Fig. 19, FIBRILS OF HEALTHY FIBRIN, en-
tangling red and white blood-corpuscles (three
of the latter are figured separately), and a few
fibrinous fibrils.

Fig. 20. DIAGRAM OF A LYMPHATIC GLAND,
showing the intra-glandular network, and the
transition from the scale-like epithelia of the

extra-glanidular lymphatics, to the nucleated
eells of the intra-glandular,

Fig. 21. PorTION OF INTRA-GLANDULAR
LYMPRATIC showing along the lower edge the
thickness of the germinal membrane, and upon
it the thick layer of glandular epithelial cells.

Fig. 22. LYMPHATICS OF THE MUCOTS MEM-
BRANE OF THE sToMacH, alier Breschet. a.
Superficial layer ; b, deep layer.

Fig. 23. SEeT10oN OF LYMPHATIC GLAND,
showing a a, the fibrows tissue which forms
its exterior; & b, snperficial vasa inferentia;
¢ ¢, larger alveoli near the surface ; d d, smaller
alveoli of the interior; e ¢, librous walls of the
alveoli.















PLATE VIIL
FIG. 50. FIG. 51. FI1G. 52.

FIG, 53, FIG. 54.

FIG. 55, FIG. 56.

Fig. 50. Uric Acid of human urine, as some- 'I Fig. 53. Uric AcIp CALCULUS.
times found crystallized on a har. | Fig. 54. SECTION OF A URIC ACID CALCU-

Fig. 51. Uric Acid in irregular masses, re- | "0 showing the internal concentric layers.

gulting from sudden cooling of the urine, or | Fig. 53. URATE OF AMMONIA, from urine.
by the addition to it of a strong acid. | Fig. 56. UrATE oF AMMONIA from the urine

Fig. 52. Uric Acid erystallized on a fibrin- of patients laboring under gout or fever.

onz ecast of a uriniferong tobe, Fig. 57. URATE OF AMMONIA CALOULUTS,






PLATE X.
FIG. 66.

FIG. 67,

F1(s.

FIG. 71.

Fig. 66. OXALATE oF LIME or mulberry cal-
culus.

Fig. 67. Internal structure of the same.
Fig. 68. OXALATE-OF-LIME CALCULUS,

Fig. 69. ALTERNATING CALCULUS of uric
acid and oxalate of lime.

FIG. 9.

72. FIG. 73.

The minute
tots represent the amorphous particles of phos-
phate of lima,

Fig. 70. Mixgn pHOsSPHATES,

Fig. 71. PHOSPHATE-OF-LIME CALCULUS.

Figs. 72, 73. VARIETIES OF CRYSTALLINE

h FoRMS. The triple or neutral phosphate of

magnesia and ammonia,







































Fig. 135. DistriBUTION of CAPILLARIES in
the Villi of the Intestine.

Fig. 126, SoruiTary GLAND of SMALL INTES-
TINE. After Bochm.

Fig. 137. ParT oF A Parce of the so-called
Peyer's GLanps magnified, showing the vari-
ous forms of the sacculi, with their zone of
foramina. The rest of the membrane marked

PLATE XXIIL

FIG. 137.

| with Lieberkithn's follicles and sprinkled with

villi. Afier Boehm.
Fig 138. BrooovesseLs of an INTESTINAL

ViLLus, representing the arrangement of capil-
laries between the ultimate venous and arterial

branches; 1, 1, the arteries; 2, the vein.

Fig. 139. Arr-cerrs of Humax Luxg, with
intervening tissues: a, epithelivm; b, elastic
trabeculs; ¢, membranous wall, with fine
alastic fibres.



PLATE XXIV.

FIG. 140,

FIG. 144.

Fig. 140 Slightly oblique section through a
BRONCHIAL TURE, showing at a the cavity of
the tube, & Its lining membrane, containing
blood vessels with large areolm. r,c. Perfora-
tions in this membrane, where it ceases at the
orifices of the lobular passages, d, d. ¢ e

| BRANE,
sented, the two dark edges of which exhibit
the thickness of the particles, and of their

Spaces between contiguous lobules, containing I
the terminal pulmonary arteries and veins |

gsupplying the ecapillary plexllﬂ, _f,f, to the
meshes of which the air gains access by the
lobular passages.

Fig. 141. ArrANGEMENT of the CAPILLARIES
of the AIR-CELLS of the Humax Luxa.

Fiz. 142, A. SEPARATED EPITHELIUM-CELLS,
g, with nuelei, b, and pueleoli; ¢, from mucons
membrane of the mooth, B, Pavement epi-
thelium of the mucous membrane of
emaller bronchial tubes : a, nuclei with double
nueleali.

Fig. 143. EritHELivM oF Serovs Mem-

Fl1G.

141,

At a, an accidemtal fold is repre-

b, One of the oval nuclei. ¢ Line
of junction between two particles— Magnified
S00 dimmeters.

nueled.

Fig. 144, A, Errraerivm detached, and
free in the eavity of the dusdenum, taken,
immediately afier death, from a dog fed 24
hours before.  Each cell is filled with appa-
rently fatty matter, partly granular and partly
in globulez, Magnified 0600 diameters. B,
The =same, suffered to stay an hour er twe un-
der the microscope, showing the fatty material

| agegregated into larger globules, the rest of the

the |

cell-structure having become indistinet.
Fig. 145 EriTHELIAL CELLS 1N URINE.

Fig. 146, Primary orgaxic CELL, showing
the cell-membrane, the nuclens, and the no-
clenlns.
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