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The Cause of the Various Clinical Manifesta-
tions in Pulmonary Tuberculosis®

By F. M. Porrencer, Monrovia, California

DULT tuberculosis is a chronic
A disease whose clinical picture

usually 1s made up of alter-
nating periods of quiescence and ac-
tivity. The symiptoms vary according
to the type and the particular state
of the disease at the time of considera-
tion. There are certain symptoms
which belong almost exclusively to
periods of activity, others to periods
of quiescence, and still others to pe-
riods of both quiescence and activity.
The disappearance of the common
symptoms does not indicate that heal-
ing has been accomplished, or even
that the disease is quiescent.

Most symptoms of ill health are due
to altered physiologic reaction, a dis-
turbance in the reflex arc according to
Mackenzie ; consequently .the symptom
complex of any disease will vary in
different patients as their individual
physiologic equilibriums vary, and, in
the same patient at different times, ac-
cording to the particular physiologic
balance or imbalance which he happens
to exhibit at the time. Difference in
symptomatology is also affected by dit-
ferences in virulence and in the num-

*Presented to the American College of
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bers of bacilli which cause different
infections.

Since the character of the disease in
chronic tuberculosis depends upon the
specific tissue reaction, the immunity
mechanism, developed by the patient,
and since this in turn depends upon
certain variables on the part of both
the patient and the infecting micro-
organisms as just mentioned, the dis-
ease picture must necessarily present
many different types of reaction; and
variability must be the rule.

Primary INFECTION VERSUS
REINOCULATION

When an infection takes place as a
result of bacilli making a place for
themselves in the tissues of a host,
the course which it takes and the na-
ture and severity of the symptoms
which it presents will differ according
to whether or not it is the first time
that such implantation has occurred.

If it is the first inoculation, no 1im-
mediate symptoms will appear. Symp-
toms do not appear until the incuba-
tion period has ended with the hacilli
definitely implanted in the tissues, and
the host’s immunizing mechanism called
into play. This period varies from a
few days to a few weeks according to
the numbers and virulence of infecting
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bacilli and the general physiologic state
of the patient. On the other hand, if
1t is a reinoculation, symptoms may ap-
pear almost immediately. Usually with-
in from six to forty-eight hours after
the bacilli have found lodgment in the
tissues a marked reaction on the part
of the host, accompanied by symptoms,
takes place.

This difference in the manner in
which an individual reacts to primary
inoculation and reinoculation is due to
the difference in defense under the
two circumstances. In the former. it
is the host’s virgin reaction to bacilli
and is practically void of inflammatory
characteristics. In the latter, on the
other hand, it is a specific immunizing
response, a heightened reaction, brought
about by the hypersensitivity of the
body cells to tubercle bacilli and bacil-
lary products which has been brought
about by previous infection. This is
primarily inflammatory and exudative
in character.

There are certain exceptions to these
reactions which must be looked upon
as the usual reaction of the tissues to
tubercle bacilli, that must be borne in
mind. Bartel recovered living bacilli
from the lymphatic glands of a guinea
pig months after inoculation which had
not produced tubercle. Opie (1) has
shown that when latent apical lesions
are present pulmonary tissue which
shows no evidence of disease contains
recoverable viable tubercle bacilli. Why
bacilli should at times fail to be op-
posed-by the usual tissue reactions is
not clear.

ALLERGY

The change in response on the part

of the body cells toward a reinocula-
tion of bacilli has come to be known as
“allergy.” Allergy 1s established by
the primary inoculation and may be in-
creased by repeated subsequent inocu-
lations, provided the numbers and
virulence of the bacilli engaged in the
infection are not too great for the in-
dividual’s resisting power. It is great-
est after the host has had several suc-
cessive mild inoculations or after he
has successfully withstood a severe in-
fection. It is not only depressed by
very severe infections but sometimes
lowered almost to the vanishing point.
It is lowered by wvarlous stresses, and
particularly unfavorably influenced by
such diseases as influenza, measles and
scarlet fever; likewise by pregnancy.
During the conditions mentioned the
power of the skin to react to tubercu-
lin lessens and sometimes disappears
completely.

The severity, of symptoms produced
by a certain reinocylation dose of ba-
cilli will vary according to the degree
of allergy present. The more marked
the allergy the greater the reaction. A
strong allergic reaction indicates a
stable physiologic balance on the part
of the host and a defensive mechanism
which should be competent to combat
ordinary invasions.

The effect of the allergic reaction is
manifested in several ways. First, a
reaction comes on very quickly in
bodies in which allergy has been es-
tablished slowly in primary inocula-
tion; second, it takes more bacilli to
produce infection after allergy has
been established than before; third, if
a marked allergic reaction is present it
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is often able to prevent implantations
from taking place, or, failing this, to
cause them to become abortive in char-
acter; [ourth, the passage of bacilli
through the tissues is retarded or pre-
vented by the allergic reaction, hence
the danger of spread of infection is
lessened ; and, fifth, the inflammalory
reaction, unless too severe, promotes
healing by stimnlating the reticalum in
the tissues which are the seat of tu-
bercle infection so that it increases in
amount and forms fibrous tissue. Even
the severe allergic response with its
exudative reaction, which is at times
followed by caseation and necrosis, can
not be looked upon as wholly harmiul.
The exudate resolves like that of a
pneurnonia, though taking weeks and
months instead of days; and the retic-
ulum in the walls of the air cells and
in the small blood vessels increases in
amount, growing inward into the air
cells and replacing inflammatory prod-
ucts, even caseous material. And wheu
caseation and necrosis have taken place
bacilli are often cast off in numbers
such as would be dangerous to the life
of the host if he had not gotten rid
of them. FEven the exudative reac-
tion, serious as it sometimes is, serves
as a barrier to prevent the escape of
bacilli into new tissues with a conse-
quent reinoculation.

The allergic reaction is such an inti-
mate part of clinical tuberculosis that
we can not think of them apart. While
allergy is primarily defensive, its mani-
festations at times become so injurious
that its protective nature is for the

time being almost completely over-
shadowed. Nevertheless, if one will
examine advanced tuberculous lesions
carefully, in which the exudative char-
acteristics preponderate, he will note
that there are two processes which go
hand in hand, the one destructive, the
other conservative; and, that, whilz
caseation and destruction may pre-
dominate in the center of tuberculous
masses, the formation of fibrous tissue
is going on in the periphery, and even
predominates in some areas.

The character of the lesion 1s deter-
mined, not by the presence of an ex-
clusively destructive or an exclusively
proliferative process, but by the pre-
dominance of one or the other.

While the allergic reaction is inflam-
matory in chavacter, the degree of in-
flammation differs greatly under differ-
ent circurnstances. It may be so slight
that it consists only of a mild hyper-
emia, or it may be so severe that the
affected tissues are the seat of a se-
vere serous, Abrinous, and cellular ex-
adate as described so well by Krause
(2). :

In order to understand the various
manifestations of allergy as they are
met in the course of clinical tuberculo-
sis, it 1s necessary to know that allergy
is a property possessed by the body
cells generally, that it is possessed most
strongly by the cells which make up
the tubercle, and that the allergic re-
action, either local, focal or general,
may be called out by the presence of
the tubercle bacillus itself—either liv-
ing or dead—or by certain products
which are produced by or from bacilli.
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EXUDATIVE AND PROLIFERATIVE, NOT
Drrrerent Types or TUBERCULO-
s1s But DIFFERENT DEGREES OF
Arrercic ReactIioN

From the discussion of allergy it is
plain to be seen that Aschoff’s exuda-
tive tuberculosis is not a distinct typz
but only the pathological manifestatio
of a severe allergic reaction in which
an extensive exudation of serum, fibrin
and cells takes place in the tissues.
Neither is the proliferative a distinct
type.
allergy, but of a mild degree in which
only hyperemia, or hyperemia with an
exudation of small amounts of serum
and cells takes place. Allergy is re-
sponsible for any degree of reaction
from the mildest hyperenia followed
by proliferation of fixed cells to the
severest exudation of serum, fibrin and
cells, with resultant necrosis of tissue.
The reaction is in all probability com-
mensurate with the ability of the tis-
sues of the host to respond to the de-
mands made upon it by the invadin?
bacilli. The greater the demands, un-
less they be so great that they over-

It is likewise a manifestalion of

come the patients’ immunity mechan-
ism, the greater the allergic response
and the more serious the pathologic
changes. Yet if we know this is pri-
marily a picture of defense rather
than destruction, even though the lat-
ter may follow, we have a different
hopeful attitude toward
these more severe phases of active
tuberculosis. They are not serious
unless they overcome the ability of
the cells to react further in protection
of the host. Exudations are acted upon
by digestive enzymes and the products
carried off as they are in pneumonia,

and more

and proliferation of the reticulum in
the tubercles takes place producing
scar. Even in serious exudative reac-
tions, fbrosis is taking place in the
periphery of the lesions and extending
centralward where it may even replace
necrotic tissue.

ALLERGTC REeacTion DIFFERS AT
PoINT 0F REINOCULATION AND IN
Orrer Foci v Bopy

The fact that there is a difference in
the allergic reaction which takes place
in the focus of disease where many
bacilli are producing massive doses of
antigen, and in other foci which are
distant from the seat of active antigen
production because they are stimulat-
ed only by small doses, must be ac-
countable for the difference in sewverity
which is noted in the allergic reaction
seen in clinical tuberculosis in different
areas and at different times.

This affords the basis for two dif-
ferent ways in which the allergic re-
action may manifest itself in the
course of tuberculosis. In all cases of
reinoculation the bacilli settle in tissues
which are hypersensitive or allergic
and which react unmediately, feebly or
markedly as the case may be, in an at-
tempt to prevent implantation from
taking place. In instances where tbe
iminunizing mechanism is competent
permanent infection may be prevented,
and even where complete protection
fails the bacilli may be hemmed in and
held to a localized infection.

The presence of living bacilli in any
considerable numbers, whether fol-
lowed by successful implantation or
not, calls out a local allergic inflamniz-
tory reaction which persists over a
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greater or lesser period of time, pro-
ducing a definite syndrome of active
disease. Tt does more than this, how-
ever. Certain bacillary substances es-
cape from the foci of disease and gain
access to the blood-stream, scattering
throughout the body. Wherever they
come in contact with unhealed foci
they may call forth an allergic re-
sponse, slight or severe in character,
depending on conditions present, which,
while similar to that at the seat of re-
inoculation, yet differs in certain very
important features.

In the first place it is called forth
by bacillary substances which have
been so diluted in ‘the blood-stream
that the focal reaction called forth by
them 1s slight compared (o that at the
seat of the reinoculation where the
allergic producing substances are found
in large quantities. As a result the
reaction in the centers of the areas of
reinoculation are apt to be much more
severe than those produced secondarily
in unhealed lesions found elsewhere
in the body. This is a very important
fact Lo be considered in judging of the
seriousness of a given allergic inflam-
matory reaction.

In the first place, there are two
processes which go on as a regular
thing in tubercle at the same time—
necrosis in the center and fibrosis at
the periphery—both of which seem to
be influenced by bacillary products,
although fibrosis is found regularly
and necrosis at times as a part of the
tissue reaction to minute foreign
bodies. The fact that particulate mat-
ter of any kind may be associated with
necrosis of the central portion of the
reacting tissue mass surrounding it in-

dicates that toxins are not necessary to
its production, but does not prove that
they are not a factor in the necrosis of
tuberculosis; on the other hand, the
argument seems to point strongly to
the toxins, as being the cause of the
rapid necrosis in primary tubercle.
Fibrosis is favored by the stimulation
which affects the periphery of the tu-
bercle. The local reticulum increases
in quantity and even spreads inward
into the caseous masses at times re-
placiug the necrotic elements.

We can now understand in part the
continuous interplay which takes place

. between bacilli and body cells during

the course of clinical tuberculosis and
can see that the most potent fac-
tors in determining the character of
the disease following any infection are
the numbers and virulence of the ba-
cilli which cause it.

SyMPTOMS OF PULMONARY
TUBERCULOSIS

The symptomatology in any case of
pulmonary tuberculosis will depend
primarily upon the number of organ-
isms engaged in the process and upon
the state of resistance of the patient
at the time. The greater the numbers
of bacilli in any given instance the
more extensive the infection and the
more severe the symptonis. When the
disease is markedly active there are
usually present some toxic symptoms,
some of a reflex nature, and one or
more of the local symptoms as shown
in Table I. The canse of the symp-
toms is the allergic inflammatory re-
action and its effect in: (1) discharg-
ing toxins into the circulation, prob-
ably both bacillary and from broken



6 F. M. Pottenger

down pulmonary tissue; (2) stimulat-
ing the afferent sympathetic and vagus
nerves in the lung and starting im-
pulses centralward which end in reflex
action ; and, (3) causing local irritation
of the tissues at the seat of the lesion.

Earry Crinrcar TUBERCULOSIS

Early clinical tuberculosis in the
adult usually begins in one of three
ways, pathologically: either as a reac-
tivation of an old focus, or as a metas-
tatic extension from a previous focus,

TaBLE 1

Erionocrcal, CLASSIFICATION oF SympProMs oF PuLmonNary T UBERCULOSIS

Group 1
SYMPTOMS DUE TO TOXEMTA
AND OTHER CAUSES ACTING

GENERALLY

Mala.ise
Lack of endurance

Loss of strength

Nerve instability

Digestive disturbances (hy-
pomotility and hyposecre-

tion)

Metabolic  disturbances re-
sulting in loss of weight

Increased pulse rate
Night sweats
Temperature

Biood changes

Group 1T Group 111
SYMPTOMS DUE TO RLFLEX SYMPTOMS DUE T0 THE TU-
CAUSE BERCULOSIS PROCESS
PER SL
Hoarseness Frequent and  protracted
colds (tuberculous bron-

Tickling in larnyx
Cough

Digestive disturbances (hy-
permotility and hypersecre-
tion) whick may result in
loss of weight

Circulatory disturbances
Chest and shoulder pains

Flushing of face

Spasm of muscles of shoulder
girdle

Diminished motion of affect-
ed side.

chitis)
Spitting of blood

Pleurisy
pleura)

(tuberculosis  of

Sputum

We may best he able to illustrate the
relationship between the reinoculations
which take place in clinical pulmonary
tuberculosis and the allergic reaction
called forth by them, and its influence
in the production of symptoms, by
unalyzing a few chosen cases repre-
senting different phases of clinical ac-
tivity.

or, as a new infection from without.
Sometimes reactivation in previously
existing foci comes on quite suddenly
as for example following acute respira-
tory disease such as influenza, pneu-
monia or bronchitis; but it also may
come on slowly after severe stresses of
a physical, nervous or emotional na-
ture.
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The plate shown in Fig. 1 is illus-
trative of early clinical activity -in
which metastases took place from a
previous The patient, Miss
E. K., was examined June 17, 1927.
One month preceding examination pa-
tient had what she thought was a cold
followed by fatigue, loss of weight (5
or 6 lbs.) and general fecling of low
vigor. Symptoms disappeared in a
few days and she regained, but on June
16 spat up one or two drams of bright
blood. Physical examination revealed
an active jesion at right apex, where
there was roughened breathing with
few rales.

focus.

This reaction probably meant the
breaking down of the fibrous wall
which confined viable bacilli; the es-
cape of bacilll to new tissue; the estab-
lishment of new foel, and an allergie
reaction which resulted in recogniza-
ble symptoms and signs on physical
examtination, and which showed as an
exudative reaction in the x-ray film.

This patient had been cxamined by
me two years previously, at which
time tbere was evidence of an old le-
sion at the right apex, with no aetivity.

The temperature curve of this pa-
tient remained normal, after she was
put at rest, during the entire course of
her disease. No subsequent reinocula-
tion sufficiently large to produce symp-
toms tock place after the carly metas-
tases and the hemoptysis of June 16.
The infltration in the lung gradually
disappeared; the signs on physical ex-
amination decreased and the exudative
process in the film gave way to fibrosis.
This case illustrates the dependence of
symptoms on the allergic reaction pro-
duced by reinoculation and shows, how,

when that has disappeared, the early
symptoms may soon pass away and
leave the patient in a state of false se-
curity. Had this patient not heeded
th's early warning but kept on work-
ing, the chances are at least even that
the infection would have progressed.

ADVANCED CLINICAL TUBERCULOSIS

Tuberculosis advances by forming
metastases. No patient ever dies of
his original infection unless it be such
as a miliary spread or a meningeal. in-
vasion. It is only when repeated re-
inoculations, caused by many bacilli,
have taken place, and the destructive
reactions have predominated over the
proliferative that death ensues.

Sometimes repeated reinoculations
will take place before a real destruc-
tive disease is established. Even wide-
spread exudative lesions are not incon-
sistent with healing.

Mrs. E. J. illustrates this fact. She
entered the sanatorium Nov. 23, 1925,
with the following history. Poor health
for two years. Main symptom, indi-
gestion. In June of 1925 severe “cold”
followed by fatigue, loss of voice, loss
of strength and weight (7 Ibs.), cough
and expectoration. In August, left-
sided pleurisy and flushing of the face
each evening. Had previously had sev-
eral periods of elevation of tempera-
ture. At time of entering sanatoriurp,
temperature was between gg and 100°,
but under rest came to normal within
first month and remained so for the
most part until healing was completed.
The signs of activity gradually disap-
peared. The toxic symptoms disap-
peared first: the reflex symptoms re-
mained longer, some until healing was
complete.
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Fic. 1. Illustrating an early clinical activity in which metastasis took place from a
previous focus. The allergic reaction which took place at the time of the metastasis one
month beiore has disappeared.
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Fie. 2. Wadespread allergic so-called exudative tyvpe of Aschoff, with little loss of
tissue.
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The plate in Fig. 2 shows a wide-
spread exudative lesion with little loss
of tissue. The plate in Fig. 3, taken
two years later, shows how stch a le-
sion, when not followed Ly repeated
large reinoculations, may go on to al-
sorption of the exudate and healing,
The healing in this case was hrought
about in part by resolution, the exu-
date re=olving the same as in pneu-
monia, only taking mwonths instead of
weelis [or the accomplishment; i part
hy the [ormation of fibrous tissue, and
in part by calcification, as is seen in
both apices,

Sometimes a process becomes very
This s il-
lustrated by the following history. Mr,
G. L. B. was examined on Jan. 5, 1924,
at which time he was recovering from

acute {rom the beginning,

influenza.
dence of old tuberculous process at
both apices, without activity. X-ray
revealed a calcified a level
with the first rib, posteriorly; also few
calcified nodes in hilum; no active tu-
berculosis, as shown in Fig. 4.

Chest showed slight evi-

node on

Patient again presented for exami-
nation Nov. 8, 1927, giving a history
of feeling ill during preceding few
weeks, with languor, rise of lempera-
ture to r1o03°, loss of weight, severe
cough, and free expectoration (20 cc
in 24 hours, with 25 bacilli per Aeld).

Physical examination showed cavity
at left apex and considerable infltra-
tion throughout the upper lobe, with
numerous moist rales. The X-ray
plate, Fig. 5, shows that the calcified
node seen in Fig. 4 had been replaced
by a cavity, and that a marked spread-
ing had taken place throughout the en-
tire upper lohe. Such a rapid spread,

iaking place before a compctent im-
munity has been established furnishes
the concition for a rapidly fatal tuber-
culosts.

After the disease is once well estab-
lished ils course may be either progres-
sive or regressive.  Which the course
shall Dbe, is determined by the fre-
quency with which bacilli escape from
existing 1oci, their numbers and viru-
lence and the degree of competence of
the immunizing mechanism at the tims
the spread takes place.  Competency in
this connection 1s only a relative term.
What competent for the
withstanding  of reinoculation
would not be for

would  be
one
another,

We assume that in case of advanced
progressive tuberculosis there is always
an unprotected front from which bacilli
sally forth more or less constantly.
The more extensive the areas of ac-
tivity the greater the opportunity for
them to escape 13
When they cscapz they call out an
allergic reaction which, if severe, is not
only inflatnmatory but exudative in
This acts as a barrier to their
further escape and so proves to be one
of the chief methods of defense against
a more extensive bacillary invasion.
So while exudative lesions are cor-
rectly interpreted as being signs of ac-
tivity, they are also very important
barriers of defense for the organism
against further bacillary spread.

large numbers.

type.

Miss D. S. had been suffering from
chronic tuberculosis for a period of
several months. Had had repeated pe-
riods of high temperature (101 and
102°) for two or three weeks at a
time. then dropping down to nearly
normat at which time she would re-
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Fi16. 3. Same chest as shown in Fig, 2, taken two years later. The exudation has dis-
appeared, healing having taken place largely by resolution.
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Fre. 4. Plate of a chest showing calcified nodule in the upper portion of the left lung.
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F1c. 5. Same chest four years laler. Reactivalion in area surrounding the calcifdie
node, with cavity formation and general spread to meighboring tissue.
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cover much lost ground. On Feb. g,
a moderate reinoculation took place,
and on the rsth, before the effects of
this one had disappeared, a second
very severe reinoculation occurred, as
shown in the chart, Fig. 0. As a result
of these ruinoculations a severe allar-
gic reaction of the exudative type tonk
place. Auscultation showed many rales
throughout the entire right and part
of the left lung. The palient’s tem-
perature ranged from 102 to roq° for
one weel and then remained in the
neighborhood of 1027 for a month.
The patient was severely toxic; appe-
tite failed; lost weight; cough was se-
vere; sputum increased from 4o cc in
24 hours Feb. 1, to 140 cc in 24 hours,
Mar. 14.

Patient was considered dangerously
ill, but began to improve, Tempera-
ture gradually lowered, appetite 1m-
proved, weight increased, and cough
and sputum leszened, al] of which in-
dicated that her immunity had greatly
increased as a result of the remocula-
tions and that the allergic reaction was
passing oft. This was followed by
other similar reinoculations over a pe-
riod of nearly a year, when finally im-
munity was so well established and the
bacilli were so well incarcerated that
the disease reached a stage of inac-
tivity. The temperature dropped to
normal, all symptoms of toxemia dis-
appeared, the patient gained ten pounds
in weight and assumed a state of gen-
eral well being.

At times patients have one ov two
severe reinoculations with very marked
allergic reactions, which result in suf-
ficient stimulation of their immurity

mechanism to cause the disease to go

on to complete healing. This is in
line with what we have seen in the use
of tuberculin. Now and then we have
seen healing of early lesions follow a
severe tuberculin reaction. von Hip-
pel (3) reports several cases of tuber-
culosis of the eye which went on to
lealing after severe inflammatory re-
aclions following injections of tuber-
culin.

The following case shows how the
course of an aclive gradually spread-
ing pulmonary tuberculosis was brought
to a standstill by one severe reaclion
The
course of the disease was turned from
one steadily advancing to one gradu-
ally receding.

following a large reinoculation.

Miss E. S, 18 years of age, exam-
ined September 1, 1927. History.
IFFather, mother and one sister died of
tuberculusiz.  Patient three years old
when father died, and eight when
mother died. Intimate association but
not continuous.  Measles, whooping
cough, bronchitis during Afth year.
During past len years occasional
twinges of left-sided pleurisy. Sep-
tember 1920, strength and cndurance
declined. Fatigue, poor appetite, loss
of weight (& lbs), rise of temperature
to 99 and 100°. January 1927, severe
left-sided pleurisy for one weelk. Au-
gust 1927, severe pleurisy with shight
Had gained in weight from
January wuntil August, but lost fve
pounds during August.

congh.

Examined by me on Sept. 1, 1927.
Symptoms: fatigue, loss of strength
and endurance, decreased appetite, loss
of weight, temperature I100°, severe
cough, slight expectoration, 8 cc of
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sputum in 24 hours, with 10 bacilli per
feld.

Physical examination. Left lung:
Extensive tuberculosis through upper
lobe ; much scarring, but also much ac-
tivity. Pleurisy at the base. Right
lung : Same condition but less exten-
sive.

Under rest patient’s
came to normal in about one week. Re-
mained so for about 2 month, On Oc-
toher 18 a reinoculation took place,
causing a severe allergic reaction. The

temperature

temperature was 100.5°; on the 22d,
103°, and on the 23d, 104.7". It grad-
ually declined, reaching normnal No-
vember 17. Patient was severely il
Much aching, extreme pleural pain
over left side, lack of appetite, in=omi-
nia and rapid loss of weight. Marked
increase of cough and expectoration,
reaching 30 cc in 24 hours on October
22, and a much greater amount, al-
though not recorded, a few days later.
The clinical chart showing the eilects
of this severe reinoculation is shown
in Fig. 7.

Physical examination at this time
showed marked increase in imoisture
thronghout the left upper Jobe, indi-
cative of a severe allergic reaction, ex-
udative i character, with a lesser re-
action in the right upper lobe. Fol-
lowing this, patient’s temperature came
to normal and remained so until pres-
ent time (Feb. 10, 1928). llas gained
1814 Lhs. in weight; appetite excelleut;
cough practicaily nil; sputum 10 cc iu
3 days, with 3 bacilli per held.

Fhysical examination in February
reveals very marlked reduction i1 phys-
ical signs in both lungs; right side en-
tirely free from rales. As a vesult of

the severe reinoculations that took place
on October 18 and 22, the patient de-
veloped sufficient immunity, and suf-
fcient reaction took place
throughout the areas of infection to
cause a marked increase in fibrosis in
and about (he tubercles with a very
It is
possible that this one severe reinocula-
tion may be ample to not only bLring
the disease to a state ol quiescence but
lo carry it on to healing.

allergic

defnite stimulation to healing.

The escapc of a rew bacilli probably
rarely causes new implantation unless
the immune forces of the host are
greatly depressed. On the other hand,
if we may draw conclusions from ex-
perimental studies, these small reinocu-
lations serve two very important pur-
poses, that of stimulating the specific
imimunity reactions and raising them
to a higher level, and that of calling
forth slight allergic reactions in the
periphery of tulercle and hastening
fibrosis and healing.

Fiz. 7 1s a temperature chart repre-
sepling a small reinoculation, yet one
of sulhcient magnitude to call forth
debnite symptoms. The
were similar 1o those produced by a
tuberculin reaction, viz.:

symptoms

malaise, ach-
ing, lass of appetite and weight, consti-
pation, increased cough and expectora-
tion. The picture was that of an al-
lergic reaction of morlerate degree. It
s rational to assuwe that the focus
from which the bacilli which called
iorth this reaction escaped might read-
ily have shed others, yet rarely in this
particular type ol the disease do we
frad one reaction superimposed jmime-
They arc
months—

chately on a previous one.

ustally  weeks—sometimes
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apart. Probably a few bacilli escape
more or less continuously in many or
most cases of this kind, yet not in suf-
ficient quantities to call out continuous
toxic reaction. Reflex action, how-
ever, is usually present 1 some organs.

At times we see a moderate reaction
from reinoculation which fails to pass
off short of two or three weeks, as
shown in Fig. 8. Such temperatures
are accompanied by slight toxic symp-
toms and could well be due to repeated
reinoculations, insufficient to produce
decided reaction of themselves.
sufficient to prevent the passing off of
the allergic reaction caused by the first
reinoculation. It seems to more
probable, however, that they are due
to the continuous absorption of toxins,
the product of destroyed pulmonary
tissue, in small amounts.

vet

me

Large reinoculations at times cause
a more or less abrupt rise of tempera-

F. M. Pottenger

ture, although as a rule the maximum
temperature 1s not attained until sev-
eral days after the reaction has begun.
Such reactions are accompanied by se-
vere symptoms and more or less pros-
tration of the patient. The lung, which
before, may have been only the seat of
a mild process, at once takes upon it-
self a severe exudative inflammatory
reaction.  Such symptoms are pro-
longed often for weeks and even for
months.  Retnoculations continue to
take place; bacilli are destroyed, tu-
berculoprotein enters the circulation,
which, together with the products of
the exudative reaction and the broken
down pulmonary tissue, keep up a pro-
longed and often very injurious toxic
action on the patient. If {he patient
withstands such a process, it is by
developing a high grade of immunity
and an unusual ability to withstand the
effects of the toxins.
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