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ON BLOOD CORPUSCLES, &-. T

*

two elastic vesicles, one within the other, and to
possess the following structure :—Ist, an external
and highly elastic tunic, forming the outer vesicle ;
2nd, an inner elastic tunic, forming the interior
vesicle; 3rd, a coloured matter, occupying the
space between the two tunics; and 4th, a peculiar
matter, forming the central portion of the corpuscle.
I am aware that this description of the structure of
the human blood corpuscle does not accord with
that usually given by physiologists. My experi-
ments lead to the conclusion that there is a central
portion in the interior of the red corpuscle gradually
increasing in size and development, and perfectly
distinet from the coloured portion; but whether it
be inclosed in a distinet tunic or not, is immaterial
as regards the argument founded on the following
investigations.

2. Two wvery distinet kinds of Corpuscle may be
distinguished in the Blood.— A spot of recent blood,
just withdrawn from the skin by a puncture, having
been pressed into a thin film between two slips of
glass, the surfaces of which fitted evenly on each
other, was examined by the microscope. During the
examination the glasses were frequently pressed
together gently with the point of a finger, so as to
put the corpuscles in motion, and the eye was
thereby directed to several remarkable corpuscles
which retained their circular form, and appeared
harder or of a firmer structure than the rest; for the
softer corpuscles, urged by the geutle motion given
to the glass, passed to and fro around them, losing
their figure ; the softer corpuscles adhered together
in rows and irregular masses, but the others had




































ON PUS CORPUSCLES. 19

inner vesicle or central portion was particularly
strong and well marked ; they were somewhat ir-
regular in shape, and seemed puckered orshrivelled ;
in all other respects they exactly resembled the
colourless corpuscles of the blood. On adding a
little water they became circular and plump, and in
a few minuates attained to nearly double their
former size, presenting a molecular or finely granu-
lar aspect (plate 2, fig. 20); with liquor potassa,
many of them were instantly destroyed. When
the first effect of this application had passed off], I
observed, as the alkali slowly gained access to them,
several singular changes of form and internal
motions among the contained molecules, many of
which became granules; afterwards, the corpuscles
burst open or exploded, each of them discharging
from ten to twenty molecules and granules. (Plate
2, fig. 20). Some of these corpuscles opened very
gradually, and the tunic bent itself back, becoming
concave the other way. (Fig. 21). A drop of blood
was taken from the skin of the same person, and
several colourless corpuscles were detected in it ;
on adding a drop of water to the blood, the red
corpuscles experienced the changes before men-
tioned, but the colourless ones stood out promi-
nently ; previously to the addition of the water,
their central portions were distinguished occupying
very nearly the whole area of the corpuscles, but
immediately afterwards their central portions ap-
peared to fill the corpuscles, which became much
enlarged and exhibited the same appearances as
those I had taken from the corner of the eye; on
adding to them a little liquor potassa, they exploded
C
































































































ON THE AIR-CELLS OF THE LUNGS. bl

In the feetus the lungs lie at the back part of the
chest, not occupying more than one-half or a third
of its cavity, and neither air vesicles nor air cells can
be detected in them. The ultimate bronchial sub-
divisions are tubular; they have a regular branched
arrangement, ramifying symmetrically in all direc-
tions, and terminating in closed extremities, which
are generally situated at the boundary of the lobules.
(Plate b, fig. 39, @.) But when an animal has re-
spired, the entrance of the air into the lungs distends
the lobules to twice or three times their feetal dimen-
sions; they now occupy the whole interior of the
chest, and the ultimate bronchial sub-divisions expe-
rience a great and important change : the delicate
membrane composing them offers only a feeble resist-
ance to the pressure of the air, and it is consequeutly
pushed forward and distended laterally into rounded
inflations (plate b, fig. 39, b), forming a series of com-
municating cells, which, meeting on all sides those
of the adjoining sub-divisions, are moulded by pres-
sure against each other into various pentagonal and
hexagonal forms. (Plate b, fig. 39, ¢.) The cells
thus formed are immediately occupied by minute air
bubbles, in the multitude of which all trace of the
symmetry of a branched arrangement is entirely
lost. The symmetrically-branched air passages thus
formed by respiration are no longer tubes. 1 have,
therefore, distinguished them by the term “lobular
passages;” and a section of these passages shows
the oval foramina, leading from cell to cell, so con-
spicuous in a thin layer of inflated and dried lung.*

* Phil. Trans., part ii., 1842; “ On the Ultimate Distribution of the
Air Passages, and the Formation of the Air-Cells of the Lungs.”
E






ON THE AIR-CELLS OF THE LUNGS. 23

improbable that they can pass to and fro in the
lobular passages by any respiratory effort.

The membrane of the air cells is exceedingly
tough, thin, and elastic ; it is a continuation of the
membrane lining the interior of the bronchial tubes,
and numerous granulated vesicles or cells are dis-
tributed upon it, which appear to constitute the
normal form of epithelium.

20. The dimensions of the air cells, as might have
been expected from their structure and mode of
formation, vary greatly in the same lung ; they are
generally larger in men than in women at the same
periods of life, and they increase in magnitude
with age. The size of the air cells and lobular
passages appears to be very much under the control
of the individual ; exercise of the lungs, or habitual
expansions of the chest, by slow and full inspira-
tions, in the early periods of life, certainly have a
considerable influence on their volume ; the area
of the membrane of the cells 1s increased, and
the blood thereby more freely exposed to the influ-
ence of the air, giving greater freedom to the
circulation. Even the deep inspirations which
attend an habitual cough have appeared to me,
from an examination of cases of chronic bronchitis,
to have considerable influence in increasing the
dimensions of the air cells; for I have found them
increased in diameter, the minute structure of the
lungs being at the same time perfectly healthy.
The following cases will be sufficient to show the
variable size of the air cells, and to indicate the
circumstances which tend to promote an increase
of their dimensions :—









b6 EXPERIMENTAL RESEARCHES

same time along the channels, and the intervening
islets of tissue are comparatively large (plate b,
fig. 40); but in the latter case, five or six corpuscles
may be seen side by side, or lying partially over
one another, passing through the same channels
which are now much enlarged, while the islets of
tissue in some places are very nearly, and in others
entirely obliterated. (Plate b, fig. 41.) It is evident
in this examination, that the increase in the size or
area of the channels has taken place from a separa-
tion of the two layers composing the membrane of
the cells.

It appears from my observations, and from
preparations in my possession, that the blood-
corpuscles, arrested in their progress through the
capillary channels of the lungs, by an abnormal or
inflammatory turgescence, undergo various changes,
notwithstanding their circulation is stopped; and
that red corpuscles may become pus corpuscles
while stationary in inflamed vessels. The distinet-
ness with which the inner vesicles of the red cor-
puscles of a frog may be seen when dry, or when
subjected to the action of very dilute acetic acid,
has been particularly mentioned (par. 10); in the
irritated and inflamed vessels from which fig. 41
was taken, the outer vesicles of the red corpuscles
had almost disappeared, but the inner vesicles were
particularly large and distinct ; so that it was quite
impossible to distinguish the greater number of
them from the “lymph globules.” This result is
in some degree elucidated by the remark of Dr.
Barry, who states that red corpuscles, in parts,
undergoing a rapid growth and development, (as















ON TUBERCLES. 61

but of a pale pinkish white, and full of tubercles of
various sizes, which occupied at least two-thirds of
the area of every section that was made. These
sections, after having been macerated in water for
two or three days, became perfectly white; the
minute structure was very distinct between the
tubercles, and in the middle of each tubercle there
were two or three openings or dark depressions,
showing the situation of the owval foramina and
the lobular passages. On submitting the white
matter of one of the tubercles to high microscopic
power, the following forms were recognised:—
Round and irregular-shaped corpuscles; much
larger corpuscles filled with granules, from fifteen
to twenty of which were counted in some of them ;
corpuscles, in which the central portion had assumed
various irregular shapes; corpuscular tunics, from
which the granules had either entirely escaped or
were lying partially without the ruptured tunics;
and a great multitude of molecules and granules,
some of which adhered together in little rounded
masses without any tunic.* These objects were
mingled with irregular-shaped shreds and filaments,
and with ciliated epithelial cells in all stages of
growth, which, under the influence of liquor
potasse, were found to swell and elongate them-
selves suddenly with a jerk, and frequently to
exhibit many singular movements, after which they
gradually dissolved away and disappeared.+

* See Gerber's General Anatomy and Mr- Gulliver's dppendiz.

T On applying the alkali to these objects, they should first be
largely diluted and well mixed with water, otherwise the mucus with
which they are mingled interferes with its operation.












ON TUBERCLES. 6H

remark of Chomel, that an inflammatory reddening
of the tissue may be distinguished from mere con-
gestion, by maceration ; in the former cases, the red
colour is only partially removed from thin sections
by water, in the latter it is so entirely ; and this
agrees with my observations.

24. That tubercles in the lungs arise from an
error in nutrition is therefore quite true; but
this explanation has hitherto afforded no idea of
the nature of the objects composing them, nor
does it give any physiological or pathological
- explanation why they are found in detached or
isolated spots. An “error of nutrition”” appears to
me to be no more applicable to tubercle and
hepatization, than to cancer or to warts on the skin.

The circumstances which determine the formation
of tubercles, must be studied in conjunction with
the origin and progress of cutaneous diseases to
many of the chronic forms of which tubercles of
the lungs have the most marked analogy; an
analogy arising not only from the anatomical
structure of the tissue, but from a perfect identity
in the character of the pathological results of the
two classes of disease. (Par. 16.)

For example, if croton oil be rubbed upon the
skin, and the thick matter filling the white heads or
points to which it gives rise be examined by the
microscope, objects in all respects similar to those
which compose a tubercle will be seen, viz., various
kinds of pus corpuscles, large granulated corpuscles,
ruptured corpuscular tunies, with granules adhering
to them, and an abundance of isolated molecules
and granules.


































































