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Article II.- -On the Pathology of the Bronchio-Pulmonary Mucous 
Membrane. By C. Black, M.D., Chesterfield, Bachelor of 

Medicine, and formerly Medical Scholar in Physiology and Com- 
parative Anatomy in the University of London; Fellow of the 
Royal College of Surgeons of England, etc. etc.- -( Continued from 
page 300.) 

Chronic Bronchitis. 

But one pathological condition of the bronchio-pulmonary mem- 
brane is characteristic of the chronic form of bronchitis; and this 
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condition corresponds witli that which has already been described as 
the second of the more acute forms of the disease. It, in fact, is a 
continuance, in a minor degree, of the second pathological condition 
of the acute. It has already been shown, that such pathological 
condition is characterised by partial epithelial desquamation of the 
bronchial membrane, increased mucus-cell growth, and by the oc- 
currence, into the submucous tissue and upon the denuded surfaces 
of the basement membrane, of an exudation, which, in virtue of its 
inherent vitality, is capable of undergoing a development into cells. 
Certain phenomena, having particular reference to the physical con- 
dition of the pulmonary tissue and to the respiratory function, were 
also shown to have their immediate dependence on the particular 
pathological state of the membrane described. 
Now, in chronic bronchitis, this condition of the membrane and 

its attendant phenomena still continue; but the inflammation has, 
in a great measure, lost its severity, whilst the phenomena are pro- 
portionately modified or influenced by such an occurrence, and by 
the degree of structural effect which a continuance of inflammation 
has already produced in the bronchial tissues. Owing to the con- 
tinuance of capillary engorgement, and consequently to a persistent 
deficiency in the vital tonicity of the bronchial vessels, an increased 
exudation is being constantly poured forth both into the submucous 
tissue and upon the denuded surface of the basement membrane. This 

exudation, as regards the submucous tissue, is not entirely removed 
by the process of cell-development and of cell-decay before described; 
but, on the contrary, a part of it, after having acquired the plastic- 
cell development, is assimilated to the surrounding tissues, which 
are thereby slowly and gradually hypertrophied. In like manner, 
the exudation into the substance of the basement membrane is not 

entirely dissipated by the increased cell-growth which is continually 
taking place on its free surface, in consequence of which a gradual 
thickening of this structure occurs, and thereby leads to a diminution 
in the calibre of the affected tubes. With this hypertrophy of the 
basement and other bronchial structures, the increased now of nu- 

tritive blastema towards the free surface of the former conjoins 
increased activity of that portion of the epithelium which is yet en- 
tire, and maintains a constantly morbific action in those parts which 
remain destitute of their epithelium. Hence, at the free surface of 
the bronchial membrane, there are an increased production of mu- 
cus-cells, an occasional hypertrophy of the epithelium?to be after- 
wards considered?and the constant growth, in the exudation-plasma, 
of the particular structures which characterise the presence of in- 
flammation. The appearance of the membrane on inspection accords 
well with the pathological condition described, and exhibits through- 
out the affected part an increased coloration, which, however, is of a 

deeper hue where the basement structure is denuded than in parts 
yet protected by epithelium. The membrane, therefore, seems, to 
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the naked eye, to have suffered in isolated parts of its surface, and, 
as it were, in patches; but this deceptive appearance is, as I have 
before said, entirely owing to the permanent shedding of epithelium 
in one, and to its due maintenance in another, part of the bronchial 
structure. Those parts which are destitute of their epithelium, 
sometimes present a fine, smooth, glazed surface, which is covered 
by a thin film or layer of a grayish-white, tremulous substance, beset 
with numerous minute points. This substance consists entirely of 
exudation, which is moulded to the form of the surface on which it 
is poured out, and which might readily be mistaken for a superficial 
layer of basement structure itself by any one unaccustomed to note 
the difference. This difference consists in the slightly irregular, free 
surface which the exudation presents ; but more particularly in the 
great number of its nuclear points, in the irregular distribution and 
frequent crowding together of these, and in the disposition which 
they manifest to the characteristic exudation-cell development. 
Other parts of the bronchial membrane, also destitute of their pro- 
tecting epithelium, present a slightly rough, irregular surface of their 
denuded basement structure, which is owing to the existence of a 
molecular coagulation of exudation-plasma. Each of these attached 
molecules is seen, under the microscope, to be the nucleus of an 
exudation-corpuscle; and hence the origin of such cells in an isolated 
manner. Such isolated molecules have generally a firmer attach- 
ment to the basement membrane than has a mass of coagulated 
exudation; therefore, as the former retain their position, and conse- 
quently maintain the necessary conditions of growth longer than the 
latter, from them plastic and pus-cells are more particularly produced. 
Other parts, again, of the bronchial membrane, have not only lost 
their epithelium, but also a portion of their subjacent basement 
structure, which latter may either consist of its most superficial layer 
or of its whole thickness (Fig. 11.) Such basement patches are 
distinguished by the general evenness and smoothness of their epi- 
thelial surface ; but more especially by the relative position of their 
nuclei, which are placed at nearly equal distances from each other. 
When, therefore, a structure having the above characteristics is ob- 
served in the sputum, it may be safely regarded as a basement patch; 
but when a body, having a similar configuration, but with nuclei 
crowded more or less together over its whole surface, presents itself, 
we are not thence to conclude that it is not of basement origin; in- 

asmuch as it is certain, that the excess of nutritive blastema, with 
which the basement membrane is surcharged during bronchial in- 
flammation, by coagulating in innumerable points on the free surface 
of the latter, destroys, as it were, the particular arrangement of its 
nuclei, and endows it with all the physical appearances, when de- 
tached, of as much coagulated exudation. 
Uuder the former aspect, then, it is easy to distinguish a basement 

patch ; but under the latter, it is a thing quite impossible. 
The presence of basement patches in the sputum is indicative of 
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basement ulceration; but their absence is by no means diagnostic of 
the integrity of that structure, inasmuch as the latter may become 
so charged with inflammatory exudation, that when such exudation 
undergoes cell-development, it may thereby break up the basement 
membrane in the same manner as tuberculous deposits will hereafter 
be shown to break up the pulmonary tissue, and that, too, into 

such minute portions that the original structure admits no longer of 
recognition. Hence, from the above facts, the advantage to be de- 
rived, in reference to diagnosis and prognosis, from microscopic 
examination of bronchitic sputa. 

Besides the above-mentioned conditions of the bronchial mem- 

brane, we find that the latter, in consequence of the hypertrophied 
condition of its tissues and of its continued vascular engorgement, 
presents a generally puffy, swollen appearance, throughout the ex- 
tent of surface involved?that the submucous tissue is thickened by 
the deposition and organisation of plastic exudation?and that, in 
many instances, the fibrous and cellular coats of the bronchi partake 
of the general hypertrophy. These appearances, however, will be 
modified by the extent and the degree of inflammation which have 
existed from the first, by the period of its duration, and by the de- 
gree of constitutional power which exists. When the extent of 

surface involved is great?when the inflammation inclines to the 
acute character?and when it has existed for several months?most 

of the above-described conditions of the bronchial tissues are observed; 
but when the inflammation is of slower progress, and when, instead 
of several, it has existed many months, the above appearances of the 
bronchial membrane give place to a minor degree of coloration and 
of puffiness, yet to a manifest thickening, consolidation, and to more 
or less firmness and rigidity of the bronchial tissues generally. This 

last-mentioned result is due to the progressive organisation, for a 
time, of the exudation into the submucous tissue and the structures 
exterior to it, during which process of organisation the exudation 
acquires greater firmness and solidity, thereby contracting its bulk, 
and thus exerting a degree of pressure on the walls of the vessels, by 
which their diameter is lessened, and the quantity of blood in them 
is diminished in comparison with that of the earlier stage of the 
disease. 

Chronic bronchitis, allowed to take its own course, always mani- 
fests a tendency to extend; therefore, this tendency being maintained, 
exudation, which at once becomes more or less organised, ultimately 
accumulates to such an extent in the submucous and other exterior 

tissues, that on its perfect organisation taking place, a complete 
amalgamation and matting together of such structures occur, so that 
further exudation into these parts is impossible. But as the exudation 
into the basement structure of the bronchial membrane is being con- 

tinually removed by cell-growth and by the escape of such exudation 
from its free surface, the products of inflammation find an outlet in 
this direction, and thus prevent complete compression and consequent 
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obliteration of the capillaries, which would otherwise occur from their 
complete immersion in exudation-plasma, and tlie pressure exerted 
during its subsequent organisation and contraction. But, in all such 
cases, the quantity of exudation received by the basement structure 
exceeds that of the discharge from its free surface, in consequence of 
which an actual encroachment, although in some instances a very 
gradual one indeed, is made upon the diameter of the affected tubes. 
This tendency to occlusion of the bronchi is more particularly ma- 
nifested in cases of chronic capillary bronchitis attended by a fair 
amount of constitutional vigour; and the period of life which, from 
numerous cases, appears to be the most favourable to such an occur- 

rence, extends from the forty-fifth to the sixtieth year. During this 
period, chronic bronchitis, in persons otherwise healthy, manifests a 
decided and progressive, yet gradual, extension towards the pulmon- 
ary cells, the epithelium and basement membrane of which sooner 
or later become implicated, thereby modifying, in proportion to the 
degree and extent of pulmonary tissue invaded, the respiratory func- 
tion, and, through it, the nutrition and functional activity of the 
body generally. 

Bronchitis becoming chronic after the latter of the above periods, 
rarely indeed leads to structural hypertrophy of the tissues involved. 
On the contrary, owing to the natural disposition to decay which 
now, in obedience to the immutable laws of nature, pervades every 
tissue?to the consequent excess of molecular disintegration as com- 
pared with molecular nutrition?and to the looseness and laxity of 
tissue thereby occasioned, it assumes more particularly the character 
of atonic inflammation of the bronchi; whilst, owing to the deficiency 
of the nutritive principles of the blood as compared with earlier life, 
the products of this pathological condition exhibit, as will hereafter 
be shown, but few of the characteristic structures of inflammation. 
There are, therefore, various shades of chronic bronchitis, some of 
which are characterised by a certain degree of constitutional power; 
others, by the sheer debility attendant on natural decay. The for- 
mer cases are liable to the sudden supervention of acute attacks of 
bronchial inflammation; whilst the latter are not thus influenced. 
Again, the former may be limited in the extent of the membrane 
involved; nevertheless they invariably extend ; the latter are more 

general in the extent of surface affected, but they are always sta- 
tionary. Of the former kind, plastic bronchitis is an extreme ex- 

ample ; of the latter, senile bronchitis. These extremes approach 
each other by cases of intermediate seventy, each of which, by the 
character of its sputa, indicates, to a considerable extent, the parti- 
cular pathological condition of the bronchial membrane which exists. 
To these kinds of sputa particular attention shall be given after 
the static and dynamic phenomena of the chest, as dependent on 
chronic bronchitis, have been examined. 

In all cases of chronic bronchitis the bronchial membrane has 
sustained more or less of injury, which is manifested during life by a 
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modification of the respiratory function and of the natural secretion 
from its epithelial surface. 
The modification of the respiratory function is induced by the 

swelling of the bronchial tissues generally ; but more particularly 
by continued vascular engorgement, by hypertrophy of the basement 
structure, and by plastic exudation into the submucous tissue. 

Hence occurs, as a necessary consequence of such thickening of 
parts, a corresponding diminution in the caliber of the affected tubes, 
and, as a further consequence of such diminution, a deficient passage 
of air during inspiration. The pulmonary cells, therefore, to which 
such bronchi lead, are imperfectly inflated by each inspiratory move- 
ment ; and this deficient inflation having, as a necessary consequence, 
a corresponding density of the pulmonary tissue, produces a dimi- 
nution in the percussion-note of the chest immediately over the site 
of the affected parts. This modification of the percussion-note, how- 
ever, depends entirely, as to its degree, upon the particular bronchi 
affected, the extent and degree of their narrowing, and the quantity 
of vesicular tissue thus influenced. Complete or partial occlusion of 
a large bronchus affects a gi'eater extent of pulmonary surface than 
does the same condition of a smaller bronchus, simply because it 
gives off a greater number of branches, and thereby becomes the 
channel of communication with a greater extent of vesicular tissue. 

But, fortunately, it is seldom that a bronchus of the first or second 

magnitude becomes closed from the effects of inflammation ; there- 

fore it is to tubes from the third gradation in size downwards that 

we look for such occurrences. If these are few and perfectly closed, 
whilst other neighbouring tubes are more or less narrowed, the per- 
cussion-note is manifestly lower than natural; but if the neighbouring 
tubes are not affected?an occurrence seldom, indeed, to be expected 
?the lobular collapse, although of itself it diminishes the natural 
resonance of the affected part, yet, by occupying less space, and 
thereby offering less resistance to the surrounding pulmonary tissue, 
permits the cells of the latter portion to enlarge under the compen- 
satory action which is now required of them, to occupy the vacancy 
produced by the collapsed portion of lung, and thus to mask or 
drown entirely the diminished resonance of the latter. When, on 
the other hand, without perfect obstruction of any, there is a partial 
narrowing of numerous, bronchi, and of the corresponding pulmonary 
cells, owing to the extension of disease to the substance of the walls 
of the latter, the percussion-note partakes of that generally diffused 
and partial dulness of character, which indicates the presence of a 
less quantity of air in the lung beneath than exists in the healthy 
condition of that organ. To compensate for this deficiency, the air 
enters the cells of the yet sound portions of lung in unusual quantity, 
and, by inflating them to an extent beyond that of healthy inspi- 
ration, gradually enlarges them, and ultimately gives rise to vesicular 
emphysema. The percussion-note, therefore, on the confines of the 
diseased lung, and, if the disease of the latter is extensive, in the 
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opposite lung, if sound; or in the upper portions of botli lungs, if 
both their lower portions are diseased, is raised in its pitch above 
the standard of health. At the outset, too, of this unusual activity 
of the sound portions of lung, an increased loudness of the vesicular 
murmur is produced by the unusual pressure of air upon the interior 
of the cell-walls during the inspiratory act, and by a corresponding 
resistance thereby excited in the fibres of the cell-walls themselves. 
These two forces, acting in opposition to each other to an unusual 
extent, generate a murmur characterised by the term 

" puerile 
respiration but which would be more correctly designated bv that 
of " augmented vesicular murmur." If, however, the process of 

narrowing continues in the affected bronchi and corresponding pul- 
monary cells, a still further degree of functional activity of the 
sound portions of lung is required, an increased muscular effort is 
made to expand the chest, a correspondingly increased volume of 
air presses into the pulmonary cells, which ultimately yield to the 
distending force, enlarge, and consequently offer but little resistance 
to the entering air, thereby changing the character of the resulting 
murmur to that of a reduced crackling and rubbing, as recognised in 
emphysema. It is evident that, if in the sound portions of lung an 
increased pressure of air into the pulmonary cells on the one hand, 
and an increased resistance to such distension by the cells on the 
other hand, generate a proportionately increased vesicular murmur, 
the opposite conditions in the diseased parts of the lung will give 
rise to a corresponding diminution of the respiratory sound, as re- 
ferred to the standard of health. The deviations, therefore, in the 
vesicular murmur, with respect to this standard, are dependent on 
the volume and velocity of the entering air, and on the opposition 
offered to the latter by the contractile power of the pulmonary cells; 
and these latter conditions are again dependent on the degree of 
narrowing of the bronchi?on the state of the cell-walls?and on 
the power of the inspiratory muscles. If the bronchi have under- 

gone a rather considerable diminution of caliber?if, nevertheless, 
the vesicular tissue is as yet free?and if the power of the inspiratory 
muscles still remains undiminished, as is the case in the early stage 
of chronic bronchitis in persons from forty-five to fifty-five years of 
age, the entering air presses with sufficient force into the pulmonary 
cells to produce a distinct, although generally a diminished, vesicular 
sound. But if, with considerable narrowing of the bronchi, there 
are a corresponding thickening of the cell-walls, and a deficient 
muscular power, as occur in cases of eighteen months' standing and 
upwards, the vesicular murmur is frequently so far reduced, that it 
is only heard on a forced inspiration ; whilst the increased density 
of the lung, by augmenting its conducting power, transmits the 
sound of bronchial respiration and of the voice intensified to the 
walls of the chest. 

In the extension of diseased action from the lining membrane of 
the bronchi to that of the pulmonary cells, there is a stage in which 
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the walls of the latter are thickened, and the action of their fibres 

thereby impeded, not destroyed?in which case the inspiratory 
sound is feeble and somewhat harsh ; whilst the expiratory murmur 
is manifestly prolonged as in the first stage of pulmonary consump- 
tion. But the nature of the cause, in each case, will be satisfactorily 
determined by reference to the age and constitution, the part of the 
lung affected, and the previous history of the case. 

In the senile form of chronic bronchitis, the generally relaxed 
state of the bronchio-pulmonary membrane, the engorged condition 
of its blood-vessels, the consequent and proportionate reduction in 
the caliber of the tubes and pulmonary cells, and the feeble action 
of the inspiratory muscles, produce a general diminution of the 
vesicular murmur tliroughojit. the chest; whilst the occlusion of one 
or more bronchi, by exu^fioh^)?<^y inspissated mucus, completely 
destroys this murmur w^the pulmojjjury cells to which such bronchi 
lead. ROTA I, 

It has been already shown that, in the different shades of chronic 
bronchitis tending to acute ^laracter, the tubes are narrowed 
by inflammatory exudation ̂ iifc^itfee basement and submucous tissues, 
and by continued vascular engorgement. The air, therefore, on pass- 
ing through these tubes, encounters more resistance than in the 
natural state of the parts, owing to which the bronchial note is ab- 
solutely raised in its pitch. If, in this pathological condition of the 
tubes, their caliber is still further reduced by a temporarily increased 
congestion of their membrane, produced either by exercise, and a 
consequently spasmodic action of their circular fibres, or by the 
latter alone, as occurs when a very cold, sharp air passes over the 
bronchio-pulmonary membrane denuded in part of its epithelium, 
and for the moment unprotected by its secretion, various sonorous, 
sibilant, and musical rhonchi are produced. The seat of their pro- 
duction corresponds more particularly with the points of epithelial 
or basement ulceration, because here the membrane is much more 
sensitive than in parts yet covered by epithelium, and consequently, 
any irritating qualities of the inspired air are more keenly felt, and 
the corresponding muscular fibres of the tubes thereby more ener- 
getically excited to contraction, than in other parts of the tubes 
where the membrane has undergone no such epithelial or basement 
ulceration. Such, indeed, is frequently the sensibility of these por- 
tions of the bronchio-pulmonary membrane, that the first exposure 
to a cold air, after the tubes have been cleared of their sputa by 
cough, is followed by a sensation of smarting in points of the affected 
bronchi. I have frequently heard this sensation described by intel- 
ligent patients as being similar to that which is experienced on the 
sudden exposure of an irritable sore to the cold air. In both cases 
the pathological conditions are identical; therefore the sensation is 
referrible to one and the same exciting cause?namely, to the action 
of oxygen on the exposed extremities of nerves rendered doubly 
irritable by disease. 
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A further modification of the natural auscultatory sounds of the 
chest is produced by the presence of fluid in the bronchial tubes. 
All the different shades of chronic bronchitis are accompanied by an 
increased discharge from the bronchial membrane ; but in one 

variety only does it observe anything like a steady and uniform 

quantity. This is senile bronchitis, in which the constantly relaxed 
condition of the bronchial capillaries and of the membrane maintains 
a regular flow from the latter; whilst the other varieties of chronic 
bronchitis are more or less liable to sudden supervention of acute 
inflammation, and to various degrees of vascular engorgement and 
of vital tonicity in the capillary walls, by which the quantity of 
exudation, and of the natural secretion of the membrane, is from 
time to time altered. 
The presence, however, of fluid in the bronchial tubes, furnishes 

a condition for the production of the characteristic moist rhonclii 

described under the pathology of the acute forms of the disease. 
The extent of surface over which they are heard, will depend on 

the extent of membrane affected; whilst the quantity and tenacity 
of the sputa, and the velocity with which the air enters and emerges 
from the bronchi, will determine the duration and quality of such 
sounds. 

In a moderately copious exudation and secretion, as observed in 
chronic bronchitis aggravated by a fresh accession of inflammation, 
the rhonchi are decidedly " mucous" in their duration and quality; 
in a still less copious, yet more consistent, exudation and secretion, 
accompanied with the usual effort of inspiration in such cases, the 
rhonchi partake more of the submucous character; whilst a very 
scanty exudation and secretion, as are frequently observed in chronic 
bronchitis in vigorous patients during the summer months, neither 
give rise to a mucous nor yet a submucous rhonchus. Such scanty 
exudations take place on the surface of isolated portions of denuded 
basement membrane, and are moulded, with the secretion of the 

surrounding epithelium, into pellets of a consistent and tenacious 
character, which do not permit the entering and emergent air to 

permeate them, and to constitute with them a series of bubbles, as 
in the more fluid forms of sputa ; but which are slid up and down 

the bronchi by the entering and emergent columns of air ; and thus, 
according to the degree of obstruction which they produce, give 
rise to a shifting, cooing, chirping, or clicking note. Sometimes, 
by a forcible inspiration following a fit of coughing, a pellet of the 
above kind is carried into one of the smaller bronchi, which it com- 

pletely obstructs, and from which subsequent efforts fail to dislodge 
it. Hence arises lobular collapse of the portion of lung beyond the 
seat of obstruction. Such accidental occurrences, however, form 
the exceptions rather than the rule, according to which bronchial 

obstructions take place. Such obstructions have been before shown 

to depend on inflammation and narrowing of the bronchi at the seat 
of obstruction?on exudation upon the denuded surface of the base- 
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nient membrane at tliis point?and on its subsequent coagulation in 
the form of a cast, which obstructs the caliber of the tube. 

In reference to the breathing, as influenced by the pathological 
condition of the bronchio-pulmonary membrane in chronic bronchitis, 
the deviations from the healthy standard are, in the main, commen- 
surate with the amount of disease, with the degree of narrowing 
which the bronchi have undergone, and with the quantity of fluid 
which they contain. 
Hence this function, according to the different pathological states 

of the membrane already detailed, may be very slightly accelerated 
and laboured, so as scarcely to be noticed by the patient except on 
exertion; or it may, at all times, be so distressingly laboured as to 
excite a constant sensation of shortness of breath. The former 
occurs in the earlier stages of the disease in persons otherwise healthy; 
the latter, when chronic bronchitis has existed for several years, 
when the hypertrophy of the bronchial tissues and the consequent 
narrowing of the tubes are extensive in both lungs, when the cells 
have already become implicated by thickening of their walls; and, 
more particularly so, when bronchial obstruction and pulmonary 
collapse, together with vesicular emphysema, are conjoined. This 
constant sensation of the wTant of breath is also present when, with 
a generally relaxed and engorged condition of the bronchial mem- 
brane, there are a copious secretion and exudation into the bronchial 
tubes; but, in this case, the sensation is intermediate in severity 
between the two extremes just described. Again, when chronic 
bronchitis in persons otherwise vigorous has extended to the air- 
Cells, producing chronic cellulitis, the breathing is liable to asthmatic 
paroxysms, either from a sudden congestion of the lungs, or from 
the inhalation of a very cold air, or from the accumulation of mucus 
in the bronchial tubes, as may happen during sleep. In such cases 
the morbid sensibility of the bronchio-pulmonary membrane, de- 
nuded in part of its epithelium, the hypertrophied condition of the 
bronchial fibre, and of the fibrous tissue of the cells, are favourable 
to the excitation and production of spasm on the application of any 
cause which, as sudden capillary engorgement, an accumulation of 
mucus, the inhalation of sharp, cold air, or of particles of dust, or of 
irritant gases, unusually irritates the bronchial fibres and the ter- 
minal extremities of the sensitive nerves of the membrane. 
As the different pathological conditions of the bronchio-pulmonary 

membrane, and of the other component bronchial tissues, produce pro- 
portionate modifications in the static and dynamic properties of the 
chest, so it is found that they exert a similar influence over the cha- 
racter of the cough. Thus, in the early stage of chronic bronchitis, 
in which the effects of the disease are limited to epithelial ulceration, 
basement and submucous hypertrophy, the cough is more or less 

paroxysmal, easily excited, powerful, deep, and attended by a some- 
what free expectoration. When, with the above pathological con- 
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dition, hypertrophy of the bronchial fibres is conjoined, the contrac- 
tion of these is considerable in the act of coughing. The tubes are, 
therefore, unusually narrowed during the forcible expulsion of their 
contained air, which, being thrown upon the closed glottis in re- 
duced, yet rapid, columns, forces this by a very narrow aperture, 
which consequently elevates the pitch-note, and gives to the cough 
a sharp, shrill, and ringing character. When, on the other hand, 
disease has invaded the pulmonary cells by gradual extension from 
the bronchial tubes, and when also emphysema is present, the volume 
of admitted air, having undergone a gradual reduction, and having, 
in a negative manner, induced imperfect aeration of the blood, and 
through it imperfect activity of the functions,?and, therefore, im- 
perfect nutrition of the body, is neither forcibly expelled, owing to 
the debility of the expiratory muscles, nor is its expulsion energe- 
tically opposed by powerful contraction of the-glottis ; consequently, 
a partial effort only, in point of power, is made by the expiratory 
muscles during coughing; and this effort being feebly opposed by 
the constrictor muscles of the glottis, a low, muffled, and, as it were, 
half-suppressed cough, is the result. This kind of cough requires to 
be repeated in quick succession for several times before sputa of even 
moderate tenacity are expelled. For the same reasons, the cough 
of senile bronchitis is of a similar character; nevertheless, from the 

quantity of fluid present in the bronchial tubes, it (the cough) is 
generally looser and more muffled in its expression. 

Another very striking and interesting phenomenon, dependent on 
the pathological condition of the bronchio-pulmonary membrane in 
chronic bronchitis, is, the proportionate ratio of reduction in the 
weight of the body to the gradual extension of the disease, and to 
the consequent encroachment on the respiratory function. As 

the bronchial tubes narrow, the pulmonary cells become invaded, 
bronchial tubes obstructed, and pulmonary collapse and emphysema 
arise, the breathing-power of the lungs is proportionately diminished, 
?the consequence of which is, that the blood is imperfectly aerated, 
and the different functions are but very languidly performed. 
Hence defective appetite, deficient assimilation, and consequent 

thinning of the body. This last-mentioned result is further favoured 

by the absolute drain from the affected membrane. In this way the 

volume of blood in the system is reduced to a quantity equal to the 
distributive capacity of the pulmonary capillaries; and after this 

equilibrium has been established, the body ceases to waste, if the 

progress of the disease is suspended. This statement, based on the 

fact, that for the due maintenance of the nutrition of the body, the 
quantity of blood circulating through the lungs must bear a certain 
ratio to that which is passing through the aggregate of the remainder 
of the body, negatively asserts, that the quantity of blood in the 
system exceeds the distributive power of the pulmonary capillaries ; 
and that, consequently, disease in the lungs and wasting of the 
tissues have not observed an equal ratio; or, in other words, that 
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the former has outstripped the latter. Such an occurrence, not- 

withstanding its occasional existence, is the result of accident rather 
than of the absolute progress of disease; and it arises from any 
cause, which, acting at one point, may materially affect the function 
of parts beyond that point, as happens when the occlusion of several 
bronchi destroys or suspends the breathing-power of the pulmonary 
lobules to which they lead. The pulmonary collapse thus induced, 
does not permit the usual quantity of blood to pass through the 
capillaries of the affected lobules; and if the deficient circulation 
here cannot be compensated for by the other capillaries of the lungs, 
the balance between the pulmonic and systemic circulations, which 
is necessary to maintain the body at its present weight, is destroyed, 
and the volume of blood in the system must fall, and the tissues 
Consequently waste, until this lost balauce between the two circu- 

latory systems has been restored. Hence the reason why sudden 
aggravations of chronic bronchitic inflammation are productive of 
considerable loss of weight during the first two or three weeks after 
their accession; and hence, also, the explanation of the cessation of 
this progressive reduction so soon as the required oxygenation of the 
system is lowered to the capacity of the respiratory function. In 
the early stages of chronic bronchitis, and more particularly in per- 
sons of otherwise vigorous constitution, the relative balance between 
the pulmonic and systemic circulations, and, therefore, the required 
ratio between the respiratory function and the nutrition and waste 
of the system, is continually fluctuating under the frequent acces- 
sions and partial cessations of disease in the bronchial membrane. 
Thus, under an aggravation of the disease, the circulation through 
the affected membrane is, after the first few hours, retarded, and 
ultimately stops; the breathing-power of the lungs is proportionately 
reduced; the respiratory function is correspondingly diminished; 
and the consequent imperfect aeration of the blood renders the latter 
fluid unable to maintain the activity of those molecular changes of 
the ultimate tissue, and the energy of those functions which are 

necessary for the healthy destruction and reparation of the body as 
it now stands. Destruction, therefore, proceeds; reparation is sus- 
pended ; and as the cause has been sudden and quick in its opera- 
tion, so the wasting of the body will be more or less rapid, until the 
pulmonic and systemic circulations, and, therefore, the respiratory 
function and ultimate organic nutrition again observe the relative 
ratio of health. Hence the system must waste for a time after the 
sudden aggravation of a chronic bronchitic inflammation. By the 
same rule, all things being equal, the body must increase in weight 
under a marked amendment in the pathological condition of the 
bronchial membrane; because the respiratory function is enlarged, 
the blood is more effectually oxygenated, the stimulation of the nutri- 
tive functions is thereby increased, and ultimate nutrition conse- 
quently exceeds ultimate decay. 
With respect to the different sputa which are observed in chronic 
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bronchitis, they admit of four varieties, which depend on the parti- 
cular pathological condition of the affected membrane, on the age, 
and constitutional powers. These I shall refer to the respective 
heads of? 

1. Sputum of Plastic Bronchitis. 
2. Sputum of the early stage of Simple Chronic Bronchitis. 
3. Sputum of the latter stage of Simple Chronic Bronchitis. 
4. Sputum of Senile Bronchitis. 

Sputum of Plastic Bronchitis. 

This variety of sputum consists essentially of solid or tubular por- 
tions of exudation, mingled more or less with exudation-cells, mucus- 
corpuscles, and frequently with blood discs. The solid or tubular 

portions, on microscopic examination, are seen to consist of a fib- 
rillar or an amorphous substance, interspersed with exudation and 
plastic corpuscles?the former being the more numerous. The 

length of these casts Varies from portions of y^ooth of an inch to 
that of several inches, in which latter case there are several branches 

corresponding with the divisions of the bronchi from which they 
have been expelled. They are usually of a bluish-white, or dirty 
yellowish-white colour, of a soft solid consistence, and are frequently 
streaked with blood on that surface which was attached to the 

bronchial membrane. When tubular, their sides collapse after 

expulsion, and present the appearance of a flattened band, frequently 
bent and twisted upon itself; but when solid, they retain the figure 
and diameter of the tubes in which they were moulded. On a care- 

ful microscopic examination, the tubular casts are frequently seen 
to resemble, in their anatomical structure, a mucous membrane, and 
to consist of a fibrous tissue, on which rests a basement structure, 
surmounted by an imperfectly developed epithelium. 
The pathological interest attached to plastic bronchitic sputum, 

refers to the formation of the particular casts which are present. 
These are evidently the result of inflammatory action in the bronchial 
membrane, under which the whole extent of surface affected casts 
its epithelium; and upon the basement structure thus laid bare, a 
slow exudation is poured out, which coagulates, and subsequently 
undergoes a partial development. The existence of casts having 
ramifications is characteristic of the clironicity of the disease; for, 
were the morbid action otherwise, the great quantity of permanently 
fluid exudation, which is always present under such circumstances, 
would wash away the fibrinous portions of the exudation in detached 
and coagulated masses, and in small bronchial casts, as occurs in 
acute sthenic bronchitis. 

Plastic bronchitis may or may not be connected with a particular 
diathesis. When it is not so connected, the bronchial casts manifest 
more or less of a fibrillar arrangement, interspersed with exudation- 
cells from to y^o^h of an inch in their diameter, and with 
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plastic corpuscles of nearly full growth. The last-mentioned bodies, 
however, are perhaps never assimilated to the tissues on which the 
morbid exudation rests. On the contrary, if the casts are not ex- 

pelled after plastic cells have been formed, the action of the inspired 
air, aided by the oxygen of the blood, and by the heat and moisture 
of the affected part, converts them into pus-cells, as shown in the 
explanation of the origin of these bodies when treating of acute 
bronchitis. 
When plastic bronchitis is connected with any particular diathesis^ 

the latter is of a tuberculous character, in which case the exudation 
casts manifest but a very scanty, fibrillar arrangement, and are 
rather distinguished by an amorphous or granular condition of the 
exudation, which likewise shows a diminutive cell-development, 
varying from ̂ ^th to To,ijoo^h of an inch in diameter. This com- 

parative absence of fibrillar arrangement, and the diminutive cell- 
growth with which it is accompanied, are owing to the inherent 
vitality of the fibrinous portion of the exudation, which is low in 
comparison with that of exudation occurring in plastic bronchitis, 
unconnected with tuberculous predisposition. 

In both the simple and tuberculous variety of this disease the 
pathological condition of the bronchial membrane is gradually pro- 
gressive ; consequently the particular casts formed have, from time 
to time, a tendency to increase in length, which is manifestly the 
case in simple plastic bronchitis; but which, in the tuberculous 

variety, is seldom witnessed, owing to the friability of the exudation, 
which gives way under the force of continued cough, and which: 
consequently appears in separate, broken, and distinct, portions in 
the sputum. Hence a superficial glance at plastic bronchitic sputum 
is almost sufficient to justify an opinion, as to its simple or tuber- 
culous nature?the former being indicated by casts of some length, 
and frequently of a racemose appearance?the latter, by portions 
rarely exceeding half an inch in length, and never (at least accord- 
ing to my observations) with ramifications. But as the slow, pro- 
gressive inflammation of plastic bronchitis is subject to the sudden 
supervention of more active inflammatory action, as the exudation 
casts thereby produced are less consistent than those already existing, 
and as the former are more easily dislodged than the latter, the 
sputum, under such circumstances, may contain but small portions 
of casts, and thus fallaciously indicate a tuberculous rather than a 
simple origin. An appeal, therefore, ought, in every instance, to be 
made to the microscope, with which valuable information is, at the 
same time, obtained by examining the other constituents of the 
sputum. 

If the casts are the products of simple bronchitis, their associate 
bodies in the sputum consist of mucus-corpuscles, exudation masses 
and cells, and sometimes of plastic and pus-cells, together with a few 
blood-discs; but if they are linked with a tuberculous diathesis, 
there are, in addition to the above bodies, which, with the exception 
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of blood-discs, are generally of diminutive growth, numerous granules 
and epithelial scales studded with granules, which latter have been 

cast off by the other parts of the generally affected bronchio-pul- 
monary membrane. Of the pathology of such isolated granules and 
granular scales I shall hereafter treat, when considering the subject 
of pulmonary consumption. As to the presence of blood-discs, it is 

owing to the concurrent laceration of capillary blood-vessels during 
the forcible evulsion, by cough, of the exudation-casts from their 
attachment to the denuded basement membrane. 

Sputum of the Early Stage of Simple Chronic Bronchitis. 

This variety of sputum is usually of a drab colour, viscid, ropy, 
and of a consistence slightly less than that of the white of egg. In 

this fluid minute portions of yellow or yellowish-white substances 
are suspended in great numbers, giving to the sputum a mottled or 
variegated appearance. 

Microscopically examined, this variety of sputum is seen to con- 

sist of great numbers of well formed and very granular mucus- 
corpuscles, of patches and masses of coagulated exudation, some of 
which do not transmit the light, whilst others are partially trans- 
parent, and exhibit numerous nuclei in the first stage of cell- 

development. Besides these, there are exudation-cells in all stages 
of growth, basement patches, plastic and pus-cells, bronchial casts, 
a few epithelial scales, and a granular or amorphous deposit of the 
sulphate and phosphate of lime. 

Fig. 18?I. Mucus-corpuscles. 
2. Coagulated exudation mass. 
3. Exudation-cell. 
4 Basement patches. 
5. Plastic-cell. 
6. Pus-cells. 
7. Bronchi d cast. 
8. Epithelial patch. 
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The mean of twelve analyses gave the following composition :? 

In 100 parts. 
Water, ... ... ... ... ... 97 36 

Organic matter, ... ... ... ... 1*72 
Chlorides of sodium and potassium, 
Alkaline sulphates and phosphates, ^ ... ... "92 

Sulphate and phosphate of lime, 
4 

100-00 

If we compare this analysis with that of the sputum of acute 
sthenic bronchitis and cellulitis, we find that the quantity of organic 
matter in a hundred parts, is to that of acute bronchitis as 1*72 to 

2*15, and to that of cellulitis as l-72 to 3*68; whilst the relative 

proportions of saline constituents are as 0*92 of chronic bronchitis 
to 1*10 of the acute, and to 1*52 of cellulitis. The quantity of solid 
matter, therefore, in chronic bronchitis, is less than in either of the 
other two diseases just quoted ; whilst the relative proportion of the 
saline to the organic constituents is greater?a fact which, according 
to the explanation already given under the analysis of the sputum of 
acute sthenic bronchitis, we should naturally expect. 
The origin of the different bodies contained in the above variety 

of sputum, and the pathological facts which they indicate, may be 
thus briefly explained :? 
The very granular and well-formed mucus-cells are secreted by 

the bronchial epithelium in the immediate neighbourhood of the 
disease, the nutritive blastema supplied to which is somewhat in 
excess of the natural supply. The patches and masses of fibrine 
are portions of exudation which have coagulated on the denuded 
surface of the basement membrane, from which they have been 
almost immediately dislodged by the act of coughing. Those masses, 
however, which exhibit a trace of cell-growth have retained their 
position a longer time than those which manifest no such disposition 
to growth. The exudation-cells, both isolated and in mass, originate 
in fibrine which has retained its position on the denuded basement 
membrane a longer time than the before-mentioned bodies, and have 
consequently attained a higher development; whilst the plastic- 
corpuscles are the exudation-cells of full growth supplied with an 
excess of nutritive elements, and, therefore, originating at points of 
the bronchial membrane, whence exudation is freely poured out, and 
where inflammatory action is consequently the most active. The 

pus-cells are the plastic-cells in a state of adipocerous degeneration, 
as before shown. They are, therefore, to be regarded, not as pos- 
sessing an inherent vitality as the exudation or plastic-cell, but as 
the latter organic structure in the process of decay; whilst the 
basement patches are portions of the basement structure, the mole- 
cular aggregation of which has been loosened by continued per- 
meation of fluid exudation, and which have been detached by the 
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forcible contraction of the hypertropliied muscular fibres beneath 
them during the act of coughing. 
The existence of bronchial casts is indicative of the denuded state 

of the basement membrane in certain bronchi, of the degree of 
obstruction of the latter, owing to such exudation-casts, and of the 
injury thereby done to the breathing-power of the pulmonary cells 
to which such bronchi lead. 

In like manner, the presence of epithelial scales and patches 
demonstrates the gradual extension of inflammatory action to parts 
of the bronchial membrane, which were till now the seat of irritation 
only; whilst the occurrence of separate, isolated, amorphous sulphate 
and phosphate of lime points to the fluid portion of the exudation 
from the denuded basement membrane, as the source whence it is 

deposited after its removal from the circulation. 
Thus, then, the physico-microscopical examination of the above 

kind of sputum characterises progressive inflammation of the bron- 
chial membrane, coupled with epithelial and basement ulceration ; 
whilst the quantity and the degree of development of the resulting 
organic structures (exudation and plastic-cells), taken in conjunction 
with the quantity of bronchial casts and of masses of simply 
coagulated or undeveloped exudation-plasma, indicate, to a consider- 
able extent, that the constitutional powers are yet as strong, and that 
the vigour of the system has been but little impaired. 

Sputum of the Latter Stage of Simple Chronic Bronchitis. 

The sputum of the after stage of chronic bronchitis differs from 
the preceding variety, in being of a less tenacious and consistent 
character, as well as in being of a less variegated appearance. It 
rather resembles a thinly diluted and dirty-drab serum, in which 
gray, yellowish-gray, or grayish-white flocculi, and isolated, irre- 
gular-looking masses are suspended. These, after the sputum has 
remained at rest for a few hours, sink towards the bottom, and 
occupy the lowest stratum of the fluid. Under the microscope this 
variety of sputum exhibits the same kind of organic structures as 
the one last described; but they are manifestly fewer in number, 
and have acquired a less degree of development. The majority of 
the exudation-cells is limited to a diameter from 5 to To.Wo^ 
of an inch ; whilst those which have attained full growth, as repre- 
sented by the plastic and pus-cells, vary from ^oooth to ̂ j^th of 
an inch. Even the mucus-corpuscles are fewer, less granular, and 
present a less defined, and more irregular, outline than those of the 
preceding variety of sputum, all of which conditions indicate a less 
degree of inherent vitality in the nutritive blastema, a less activity 
of growth, and, as a consequence of the imperfectly vitalised blas- 
tema, a correspondingly imperfect and quickly perishable cell. 
The following is the composition of the above sputum according 

to the mean of eight analyses :?- 
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In 100 parts. 

Water, ... ... ... ... ... 98*83 

Organic matter, ... ... ... ... 1*02 

Chlorides of sodium and potassium,) 
Alkaline sulphates and phosphates, ^ ... ... "15 

Sulphate and phosphate of lime, 

100-00 

On comparing the above analysis with that of the sputum expelled 
in the early stage of chronic bronchitis, it is at once apparent, that 
the amount of solid constituents is less, and that the relative ratio of 
salts to the organic matter of the former is considerably below that 
of the latter. It might, a priori, be expected that, inasmuch as 
chronic bronchitis is a progressive disease, the amount of solid con- 
stituents of the sputum would, in the latter stage, equal that of the 
sputum of the former stage of the affection. Reference, however, to 
the pathological condition of the bronchio-pulmonary membrane, 
during the progress of the disease, shows, that a gradual thickening 
of this structure takes place?that it manifests a progressive tendency 
to creep from the larger to the smaller bronchi, and thence to the 
pulmonary cells?that occlusion of many of the smaller bronchi, by 
inflammatory exudation, not unfrequently takes place?that this 
hypertrophy of the lining membrane of the bronchi and of the pul- 
monary cells exists at the expense of the capacity of such tubes 
and cells?that this reduction of capacity reduces in proportion the 
breathing power of such parts?that the respiratory function is 

further reduced by the pulmonary collapse dependent on bronchial 
occlusion?that, therefore, the bulk of the body is brought down in 
equivalent ratio to the diminished respiratory function?that the 
attenuation thus produced, together with the depreciation in the 
quantity and quality of the blood, is incompatible with severe 

inflammatory action; or, in other words, that neither can the pro- 
ducts of inflammation, under such circumstances, be so copious as to 

quantity, nor can the vitality of the structures, arising out of them, 
be so great, as are the quantity and inherent vitality of the exuda- 
tion plasma poured forth during inflammation, in one whose breath- 
ing capacity has not undergone so great a reduction by disease, and 
whose constitutional and physical powers are consequently in closer 
relation with the standard of perfect health. The morbid action, 
therefore, which exists in the bronchio-pulmonary membrane, during 
the latter stage of chronic bronchitis, is of a much more desultory 
character than that of the earlier stage, and hence the reason why 
patients, at this stage, will apparently be in one condition, as to the 
progress of the disease and the bulk of the body, for even months 
together. During this time the inflammatory exudation, owing to 
its comparative liquidity, drains as would serum from the denuded 
portions of the basement membrane, upon which but a small portion 
NEW SERIES.?NO. XLI. MAT 1853. 3 Q 
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of the exudation-plasma coagulates, and acquires the necessary con- 
ditions for subsequent development into cells. Hence the numerical 

deficiency of such structures now, as compared with similar bodies 
in the sputum at an earlier stage ; and hence also the reason why 
the relative proportion of salts to the organic matter becomes less 
during the progress of the disease. This reduction in the proportion 
of salts, as well as the reduction in the quantity of organic matter, 
begins to take place when the pathological condition of the bronchial 
membrane has reached a certain maximum, when the capacity of 
the lungs is thereby sensibly diminished, and when, consequently, the 
restricted respiratory function is unable to support the present bulk of 
the body; and the minimum of such reduction is reached when the 
weight of the body has fallen to that point, at which the respiratory 
function can maintain it under the conditions then in force. The 

explanation of this occurrence, with respect to the great reduction 
of salts as compared with organic matter, is found in the negative of 
that which accounts for its proportionate excess in the sputum of 
acute sthenic bronchitis. I have already shown, when treating of 
the last-mentioned disease, that the exudation-plasma coagulates on 
the denuded surfaces of the basement membrane?that by this means 
it acquires a condition for its subsequent germination and growth? 
but that, to effect its development into cells, it requires, after a tem- 
porary or permanent cessation of inflammatory exudation, a supply 
of alkaline fluid from the blood, for the purpose of re-dissolving it, 
and thereby rendering it available by the germinating nuclei in the 
process of growth. 

This necessity, on the part of the coagulated exudation-plasma, 
gives a large proportion of salts in comparison with the organic 
matter of the sputum; but, as in the latter stages of chronic bron- 

chitis, only a small proportion of the exudation-plasma coagulates 
on the denuded portions of the basement membrane, this necessity 
for the alkaline fluid of the blood does not exist to the extent above 

mentioned, and, therefore, the salts are present in a correspondingly 
reduced quantity. If, nevertheless, we compare both the organic 
matter .and salts with those of the healthy secretion of the broncho- 
pulmonary membrane, we find that the organic matter of the 

sputum of. the latter stage of chronic bronchitis is, to that of 

healthy mucus, as 1*02 to 0*68, and of salts, as 0*15 to 0*12. 
It is thus evident, that a morbid action is still in progress in the 

bronchio-pulmonary membrane, and that, although inferior to that ex- 
isting in the earlier stage of the disease, it is nevertheless in excess 
of that which is necessary for the production of the natural secretion. 

Sputum of Senile Bronchitis. 

The sputum of this variety of chronic bronchitis is of a less viscid, 
tenacious, and consistent character, than any which has yet been 
described. Its colour and consistence are similar to those of a thin 
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solution of gum, through which numerous small, irregular, yellowish- 
white or drab, flocculent, and semi-solid bodies are dispersed. 

These, when the sputum is allowed to remain at rest for a short 

time, sink to the bottom, and occupy about j^th of the height of 
the fluid. The specific gravity of a specimen now before me is 

1*006, at a temperature of 65? F. In this case, which is a perfect 
specimen of senile bronchitis, and which has now existed (December 
14,1852) eight months in a person 77 years of age, fourteen ounces 
of sputum, by measure, are discharged in twenty-four hours. 
On subjecting the supernatant fluid portion to the microscope, it 

is seen to consist of a thin menstruum, in which numerous nodules 
of fibrine, varying from xoVoth to TF.MiT^h ?f an inch in their longest 
diameter, are suspended. Besides these, there are a few isolated exuda- 
tioTi-cells, having an average diameter of 46100th of an inch?a few 
superficial basement patches?and a very scanty proportion of 

mucus-corpuscles, of which the form is irregularly oval, the longest 
diameter measuring 2 ^ 6th, and the shortest 0l0 Qth, of an inch. 
The sediment, on being submitted <o microscopic examination, 

exhibits the same scanty numerical proportion of mucus-cells, the 
form and granular condition of which, however, approach more 
nearly those of the perfect cell. There are, in addition, a compar- 
atively few isolated exudation-cells, the diameter of which varies 
from ^th to 4300th of an inch. The number, however, of 
exudation masses is proportionately great; but they exhibit a mere 
trace of cell-development. With these are also associated superficial 
basement patches, bronchial casts, sometimes a few pus-cells and 
blood-globules, and thin, transparent, irregularly formed layers of 
coagulated exudation, of which one part of the surface is structure- 
less and smooth,- whilst the other is being developed into cells. 

Fig. 19.?1. Basement patches. 
2. Mass of coagulated exudation, showing traces of cell-development. 
3. Mucus.corpuscles. 

?*xudatiou masses, showing diminutive cell-growth. 
5. Thin layer of exudation, showing cell-development at points of its surface 
6. Bronchial cast. 
7. Collapsed blood disc. 
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The mean of six analyses gave the following composition :? 
In 100 part. 

Water, ... ... ... ... ... 99*14 

Organic matter, ... ... .... ... '72 
Chlorides of sodium and potassium, } 
Alkaline sulphates and phosphates, > ... ... "14 

Sulphate and phosphate of lime, ) 

10000 

In tracing the pathology of the above kind of sputum, it is evi- 
dent, from the very small proportion of mucus-cells, that a very 
considerable portion of the epithelium has been shed, and that little 
or no attempt has been made towards its reparation. It is also evi- 

dent, that from the denuded surfaces of the basement membrane a 

copious exudation takes place?that the amount of its organic matter 
is small in proportion to that of the exudation of acute, or even of 
the earlier stage of chronic, bronchitis?that the vitality of this 
exudation, as inferred from the number, size, and form of the result- 

ing cells, and from the degree of cell-development of the exudation 
masses, is low in comparison with that of the exudation of most other 
varieties of bronchitis. Hence the coagulation of the exudation 
plasma but feebly takes place. The attachment between it and the 

denuded surfaces of the basement membrane, on which it is poured 
out, is correspondingly loose, and therefore liable to be easily dis- 
severed. The result of this condition, and of the low degree of 
vitality in the exudation plasma, is, the severance of the coagulated 
portions of the latter from the basement membrane, shortly after the 
germination of their nuclei, which are manifestly incapable of de- 
veloping fully-formed cells. Other portions of this exudation are 
detached, directly after coagulation, in opaque particles, and small, 
dark, irregularly-formed masses, which exhibit no trace of cell-de- 
velopment ; whilst other particles, again, retain their position on the 
basement membrane sufficiently long, and manifest a sufficient de- 
gree of vitality, to acquire the development of diminutive exudation 
and plastic-cells, as which, and as pus-cells, resulting from the dege- 
neration of the latter, they exist as separate and isolated structures 
in the sputum. 
The presence of bronchial casts indicates that, in certain portions 

of the membrane, the inflammation is more active than in others, 
and that the exudation there poured forth is, in quantity and in its 

?ower 
of coagulating, sufficient to obstruct the corresponding tubes. 

Tiese casts, however, give the same evidence of their deficient 

vitality as do the other portions of the exudation; inasmuch as they 
exhibit but very few cell-structures, all of which are considerably 
inferior, in point of development, to similar bodies observed in the 
casts of acute sthenic, or of the early stage of chronic, bronchitis. 
Now, if we compare the analysis of the above kind of sputum with 

that of healthy mucus, we find that the proportion of organic matter 
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of the former to that of the latter, is as 0*72 to 0*68, and of salts, as 
0*14 to 0*12. The difference, therefore, is very trifling, and might, 
on chemical analysis only, be readily ascribed to the varying amount 
of functional energy manifested by the bronchio-pulmonary mem- 
brane ; but with a morphological examination of the respective 
sputa, such an explanation does not hold good. Thus the quantity 
of organic matter, in healthy mucus, is due to the presence of 

mucus-corpuscles, as is clearly shown by microscopical examination ; 
whilst the same means of investigation at once demonstrates that 
such structures form but a very small proportion of the organic 
matter of the sputum of senile bronchitis; but that it is chiefly due 
to the existence of simply coagulated exudation-plasma, and to the 
different organic structures arising therefrom. Hence, then, the 
fact, that although, in senile bronchitis, the organic constituents of 
the sputum are but a trifle in excess of those of healthy mucus, yet 
they have a different origin, which is due to a less degree of the 
same kind of morbid action that characterises acute inflammation in 
the bronchio-pulmonary membrane. 

The indications of treatment to be drawn from the foregoing 
examinations and pathological considerations are:? 

1. To restore the vital tonicity of the bronchial capillaries, to 
thereby reduce them to their normal diameter, and thus to abolish 
the pathological cause of inflammatory exudation. 

2. To preserve the patency of the bronchial tubes and pulmonary 
cells, by promoting the expectoration of inflammatory exudation 
and other sputa from the surface of the affected membrane. 

3. To promote the healing of epithelial and basement ulceration, 
to procure the expulsion of bronchial casts, to reduce hypertrophied 
tissue, and thus to restore the normal anatomico-physiological con- 
dition of the lungs. 

Now, the first of these indications is fulfilled by the direct appli- 
cation of a moderately cool air to the affected membrane, and by 
counter-irritation to the surface of the chest. 
The former means is employed by the constant inhalation of air 

of the temperature of 60? F., by which the partially exhausted vital 
tonicity of the bronchial capillaries is gradually restored to a healthier 
degree of action, and thus the natural diameter of the vessels is re- 
gained, and the necessary pathological condition for the occurrence 
of inflammatory exudation thereby abolished. The second means is 

adopted by the use of blisters, of which a succession is generally re- 
quired ; or by the application of other counter-irritants to the chest, 
as the tartar-emetic ointment, the croton oil, or terebinthinate 
liniment. 
The selection of any of these must be determined by the patho- 

logical condition of the membrane, as to the extent and degree of its 
morbid action, and also by the degree of constitutional power which 
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exists. If a considerable portion of the bronchial membrane is 
affected?if the morbid action would readily pass into the acute 
character?and if the constitutional powers are as yet strong, a suc- 
cession of blisters should be applied; because the amount of inflam- 
mation thereby produced on the surface of the chest is greater, in 
proportion to the surface attacked, than that produced by the other 
means of counter-irritation just mentioned; whilst the contents of a 
full-sized blister, or the aggregate of a succession of blisters, will in- 
directly act as a salutary drain on the yet engorged capillaries, and 
thus favour their return to their normal diameter under the excita- 
tion of their contractile power, by the conjoint action of cool air, and 
by the reflex motor impulse exerted on their fibre through the in- 
flammation existing on the surface. Hence it will be inferred, that 
blisters are, as a general rule, the most applicable in the earlier 

stages of chronic bronchitis, in which the necessary conditions for 
their use more particularly exist. When the disease is less active, 
and when the respiratory function has been so far reduced that a 
manifest loss of weight has taken place, the frequent drain from a 
succession of blisters would add to the already existing debility, and, 
on this account, preference should be given to the other forms of 
counter-irritants. 

In senile bronchitis, in which both the drain from the broncho- 
pulmonary membrane and the debility of system are great, it is 

important to economise the strength in every possible way; there- 
fore it were better to excite, on the surface of the chest, a vivid ery- 
thema, by means of any rubefacient, than to promote any discharge 
therefrom by either the tartar-emetic ointment or the croton-oil 
liniment. It is consequently implied, that these two last-mentioned 
remedies are more particularly adapted to the latter stages of simple 
chronic bronchitis, in which the degree of inflammatory action in the 
bronchio-pulmonary membrane is of a more indolent and desultory 
character than that of an earlier stage?when, in consequence, the 
inflammation which they produce on the surface of the body is 
greater than that of the membrane itself, which is, therefore, con- 
trolled ; and when the small quantity of purulent discharge thereby 
formed does not depress the vital energy of the system. To main- 
tain this last-mentioned condition, and through it to improve the 
vital tonicity of the bronchial capillaries, light vegetable tonics, and 
a plain, nourishing diet are necessary in every shade of chronic bron- 
chitis ; whilst, in order to relieve the congested state of the affected 
membrane, to reduce as much as possible the labour of the lungs, 
and yet to enable them to discharge the amount of function of which 
they are capable, in the most advantageous manner, it is important 
to maintain a brisk circulation through the skin, and to breathe as 
pure an air as it is possible to obtain. Hence, then, the necessity 
for frequent tepid sponging of the body, followed by friction, and 
coupled with wann clothing, to which the use of a spacious and well- 
ventilated apartment, and, under favourable conditions of the 
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weather, exposure to the open air must be added. Exposure, how- 
ever, must not lower the temperature of the skin, neither must it 
introduce the patient to an atmosphere, the temperature of which is 
considerably lower than that out of which he has just come. To 

meet the vicissitudes of our variable climate, exposure will involve 

the necessity for additional clothing, as well as the use of a respira- 
tor of the lowest power. The higher powers of this instrument, 
owing to the great warmth which they impart to the air passing 
inwards, and to the rarefaction thus occasioned, do not permit the 
inspired air sufficiently to excite the vital tonicity of the affected 

pulmonary capillaries; neither do they allow that aeration of the 
blood to occur, which a cooler and denser air, admitted by a lower 
power, necessarily produces. 
The second indication of treatment, namely, to preserve the 

patency of the bronchial tubes and pulmonary cells, by promoting 
the expectoration of inflammatory exudation and other sputa, is 
fulfilled by the exhibition of the alkalies, by mild mercurials, by a 
nourishing diet, and, where muscular debility is the cause of imper- 
fect expectoration, by expectorants strictly so called, and sometimes 
by a combination of the latter with stimulants. A sea voyage is 

highly conducive to recovery; because the marine air is impreg- 
nated with the saline particles of the ocean, which particles, during 
each inspiration, come more or less into contact with the products 
of inflammation resting upon the surface of the bronchial membrane, 
exert a liquefacient effect upon them, and thereby favour their expul- 
sion from the affected tubes. If the amount of discharge from the 
affected membrane is great, and is evidently outrunning the nutri- 
tion of the body, as is frequently the case in senile bronchitis, the 
use of astringents is indicated; and of these the mineral acids, in 
combination with light vegetable tonics, are decidedly the best as 
internal remedies, and a dry, cool air, as a direct application to the 
membrane. Sometimes, however, it may be necessary to apply a 
greater stimulus than cool air to the affected capillaries, with a view 
of exciting the vital tonicity of their walls; and, in this case, a slight 
impregnation of the air of the patient's apartment with the vapour 
of tar, will be an effectual and admissible method of medicated in- 

halation. But stimulating and detergent inhalations are, as a general 
rule, to be utterly condemned, and are never to be employed, except 
in the latter stages of ordinary chronic bronchitis, and in that form 
which accompanies advanced age, in both of which the body is 

emaciated, and the affected membrane but little prone to acute in- 
flammation. Under these conditions, too, advantage will be derived 
from the exhibition of iron, of which the most efficient preparation 
is the tincture of the sesquichloride, or the sulphate, dissolved in 
acidulated infusion of roses, either of which answers the double 

purpose of giving iron to the blood, by which the due proportion of 
its red globules is maintained, and of exerting an astringent in- 
fluence on the relaxed bronchial capillaries, by which the quan- 
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tity of discharge from the affected membrane is gradually con- 
trolled. 

It is also important, in such cases, to impart a temporary energy 
to the spinal and ganglionic systems of nerves, in order that the 
different functions over which they preside, may receive an impulse 
that will contribute to the well-being of the patient. This may be 

done by electro-galvanism, applied daily to the spine. I have not 

unfrequently witnessed a few applications of this agent followed by 
a greater muscular effort during inspiration, an increase in the force 
of the cough, improved appetite and digestion, together with an 
increased peripheral circulation, and augmentation of the tempera- 
ture of the skin, all of which effects demonstrate the beneficial in- 

fluence that must thereby be produced on the existing pathological 
condition of the broncliio-pulmonary membrane. 

In fulfilling the third indication of treatment, the healing of epi- 
thelial and basement ulceration must be sought in the proper res- 
toration of the vital tonicity of the affected capillaries by the means 
before stated, and by as great a degree of quietude of the affected 
parts as it is possible for the patient to observe. The reduction of 

the capillaries to their normal diameter, by the restoration of their 
vital tonicity, is followed by the immediate cessation of morbid, and 
by the re-establishment of healthy, action, which at once commences 
a healing process in the ulcerated portions of the membrane. Should, 
however, this process be retarded by frequent cough, as is frequently 
the case in the earlier stages of the disease, it will be necessary to 

allay the inordinate sensibility of the membrane, which is a neces- 

sary condition of its occurrence, by sedatives taken internally, or 
exhibited in the form of medicated inhalation. To the latter, there 
is here no objection whatever. On the contrary, it is rather to be 

preferred to the exhibition of sedatives by the mouth; because the 
application is direct, and, therefore, a less quantity of the medicinal 

agent is required; besides which, the energy of the cerebro-spinal 
system is less depressed, and, consequently, the healthy action of 
the different organs, in their functional manifestation, is less impaired 
than is the case under the administration of sedatives by the mouth. 
Should, however, inhalation fail to produce the desired effect, the 
different preparations of liyoscyamus, conium, papaver, or the com- 

pound tincture of camphor in a mucilaginous fluid, may be adminis- 
tered as often as the absolute necessity of the case may require. 
To procure the expulsion of bronchial casts, the alkalies must be 

perseveringly employed, because they have the power, as I have 
already shown, of effecting their gradual disintegration, and, by this 
means, of facilitating their removal by cough. In the earlier stages 
of chronic bronchitis, and in the earlier stages only, their use is veiy 
advantageously coupled with that of an occasional emetic of sulphate 
of zinc. An emetic of this kind, exhibited after the use of the al- 
kalies has been continued for four or five consecutive days, will 
effect the expulsion of many casts, which are readily detected by 
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the microscope in the sputa expelled. But as the effort of vomiting 
is productive of a temporary engorgement of the vessels of the bron- 
chial membrane, and as it thereby tends to depress the vital tonicity 
of their walls, it is advisable, during the action of the emetic 
and for several hours afterwards, to maintain the due warmth of the 
general surface, and to breathe an air of a temperature 2? or 3? 
lower than that in which the patient was before the exhibition of the 
emetic. By these means the temporary loss produced by the emetic 
in the vital tonicity of the capillary walls is quickly regained, and 
its good effects only, as observed in the improved breathing, remain. 
Where these casts are dependent on the plastic form of bronchitis, 
the above remedies are still to constitute the major part of the treat- 
ment ; but in that form of plastic bronchitis which is unconnected 
with any particular diathesis, it may be necessary to excite the mer- 
curial inflammation, in order that the exudation to which this specific 
kind of morbid action gives rise, may be more copious than the for- 
mer, may break it up, thereby favouring its expulsion, and thus 
promoting a return to the natural condition of the parts on the sub- 
sidence of the mercurial action. When, however, the casts of plas- 
tic bronchitis are associated with a particular diathesis, the object of 
the treatment must be, to subvert such diathesis, by improving the 
condition of the blood, and to subdue the local disease, as well as to 
effect the expulsion of casts, by the general measures already stated, 
exception being taken to any but the very moderate use of mercury. 
The alkaline preparations?the best adapted for this purpose?are, 
the iodide and bromide of potassium, chlorate of potash, liquor 
potassse, and the citrate and acetate of ammonia. These last-men- 
tioned remedies are likewise the most important agents in the treat- 
ment of hypertrophy of the bronchio-pulmonary membrane, in which 
their exhibition may be combined with that of the mercury with 

chalk, provided there is no contra-indication to the use of the latter, 
and with the moderate employment of purgatives when such reme- 
dies are admissible. But, as the conjoint action of these remedies is 
the gradual disintegration of abnormal deposit, its re-absorption, and 
its subsequent elimination from the system; and as the sea air, by 
impregnation with the particles of the above-mentioned salts, is 
imbued with all the properties of the latter, it were better, in many 
cases, to treat hypertrophied tissue by a residence on the coast, 
where every inspiration would be productive of a certain insensible 
yet beneficial result, than to weary the patient by the incessant ad- 
ministration of drugs. 

(To be continued.) 
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