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RESEARCH ON LOCAL SENSITIZATIGN
GENERATED 8Y TUBERCULIN

[Following is a translation of an article bv Marc
Weiss, in the French-language journal Apnales de
Médecine (Medical Annals), Vol XVII, No 4, Paris,
1925, pages 408=-435.]

The homeotopic repetition of the skin-test, cause
of error in the study of energies.

Contrary to a quite well-spread ozinion, tuberculin can he-
have as a sensitizing poison and the most striking characteristic
of this sensitlzation is that it is limited to tissue and that it
is local. The revivescence of o0ld local tests under the influence
of subcutaneous tuberculin injecticns is the most typical example
available to us. It is also the most interesting one for the bio-
logist. Between the revivescence of an old local test and the
test of a tuberculous focus -- tnese tuo effects so different and
yet sa comparable of subcutaneous tuberculinization -- thére is
much more than a simple aralogy and it may be concluded from it
that tuberculin acts on the tissues in contact with which it had
ceen introduced, in the same mzanner as the bz2cillus itself acts to-
wdrds the tissues which it infects, To study the mechanism of sen-
sitization caused by tuberculin, means, therefore, up to a certain
point, the study of the mechanism of tuberculsus allergy. Let us
say, up to a certain point, for between the L.o things there is, as
is known and as we shall see, quite an important differe ice.

Local sensitization caused by tuberculin rmever appeared more
clearly than at the time when the ophthalmoreaction was still in
favor., Cften times, one has to repeat the local tests several
times, in order to be convinced of the results and since there ars
only two conjunctivae, clinicians had to recognize very early the
denger of reinstillatioms: the reactions obtained on the already
instilled eye had freguently an alarming character of intensity
and contrasted in a peculiar way with the normal reactions obtained
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on the opposite aye instilled for the first time. Qus to this
causa, amnng athers, clinlcians decided to abandon this diagnostic
method, which was, moreovar, less sensitive than the skin-test and
also less easily accepted. Nevertheless, no matter how short the
reign of the OR (ophthalmoreaction) was, it gave the opportunity
of collecting engugh facts, in order to ustablish sultebly the
principal laws of tha phenomenan.

This sansitization was nut of an ansphylactic nature. This
is how it was possible to repeat the GR in a new-born heby (Roepks),
in an animal free from tuberculosis (H. vallee) without ever ob-
taining positive reactlons. This i{s what differentiates essential=
ly the action of tuberculin from that of the bacillus: the bacil-
lus has the power of sensitizing a new organism; tubarculin can
sensitize only an already infected and sensitive organism. '"Not
everything is cepsble of sensitization," wrote M. Pastsur-vVallery-
Radot, expressing very well certain facts of anaphylaxy. The for-
mule could be adapted to the case aof tuberculin with this differen-

; ce that here it 1s not a matter of area but of previous tuberculous '
infactian,

This condition wes neither rezognized without difficulty nror

- admitted without arguments. Before Raepke's and H. Vallée's expe-
riments which we have just quoted, it seemed difficult to adnit its

i existence. In orcer to transform a negative OR into a positive (R,
it was enough in fact to repeat the test two or thres times: this
result uwas obtained, so to speak, slmost at will; at least, it
seemed s0. It is a2 paradox for which the reason became apparent
later: hidden tuberculoses are much more frequent in the human spe-
cies than it was btelieved and the OR, if not repeated, is naot a ve-
ry seneitiva method. But by repeating it, its sensitivity is in-
cresgsed at the same time as that of the subject; the CR is made to
agree with the pathological anatomy and with the C.R. (skin-test).
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It was almost predictable that the skin-test also created a
sensitizing actiaon noticerble on homeotopic repetition of the tests
for the revivescance of cutaneous tests under the influence of sube
cutaneous injections is not less clear tham that of the ocular tests;
but the effect of skin-tests repeated in series on the same point
has been studied less than that of the ocular reinstillations: a
note by Pirguet, another one by C. Mantoux, some confirming re-
search by 4. Koch and W, Schiller, a few lines devoted incidentaliy
to this topic by Father Sahli (of Berne), to our knowledge, this is
all that hao been written about the question. Furthermore, the
question was always vieswed by these different authors under the :
samg restricted angle: the angle of allergic tuberculosis. uhat !
happens with cases of anergic tuberculosis or of non-tuberculoute :
instances?
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For the latter, the answer was easy to guess: the homeotopic
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reinoculation gives no result. At least, this is what we can con-
clu Trom the investigations we have just made and which will be
published elsewhere.

The case of anergies was equally interesting: while study-
ing the phenomena of anergies by a series of skin-tests, one risks,
i7 core is not taken, inoculating the same area several times. Ooes
wid thus create a cause of error? This is the problem that we havs.
iried to soclve in the light of some experiments. This is also the
topic of this article.

Nevertheless, the problem is not only interesting from a
practical point of view. If the sensitization caused in the or-
ganism by the bacillus or its toxins is, above all, a tissue sen-
sitization, the repeated failures of transmitted allergies and of
antituberculous serotherapy can he explained better. It is possible
that one day we will find amidst tissues antibodies of the tubercu-
lous allergy for which we have searched until now in vain in humors.
While waiting for this biological research, it seems important to
get wsll acqusinted, from a clinical point of view, with the phe-
nomena of sensitization caused by tuberculinm and this conmsideration
leads us to consider the problem under its different aspects. Us
wanted, therefore, to check also, but under varied experimental con-
ditions, the Pirquet-phenomenon: that is to say, the effect of ho-
r2otopic reinoculations in cases of allergic tuberculosis. Accord-
ing to this author, the reaction obtained by repetition on new areas
is noticeably a normal reaction [See Note]: it develops after a
rertain incubation and completes 1ts development in a few hours.

([Note:] Pirquet noticed, however, that in cases where the’
first reaction is of the belated type (incubation of three to four
days) the next reaction is of the habitual type, i.e., quite pre-
mature. The sensitization, therefore, is not purely local.)

Pirquet does not indicate in what radius from the point of
inoculation local sensitization is effective. H. Koch and W. Schil-
ler had tried to find it out but they did not give any explicit con-
clusion. It would be an interesting question but we have not ap-
proached it. In order to simplify the matter and to make all the
experirments comparable, we always repeated the tests on the same
point.

In the present article, we shall examine only one case:
that of tuberculous patients (allergic or anergic) and we shall
examine the question from a practical point of view. 1Is the ho-
meotopic reinoculation a cause of error in the study of anergies?



Technique

Pirquet's skinm=test i{s much mcre frequently used in practice
than Muntoux's intradermal-test. Therefcre, we uwsec Pirquet's mee
thod for =he succassive inoculations. [See Note.] The tuberculin
that wae sdministered is unrefined tuberculin (celled "veterinary")
¢’ the Pasteur Institute: 1t is generally used for skin-tests and
in ordar to conform entirely to the habltual canditions we adminis-
tered it in its pure form. By so doing, according o Plrgust, ue
ploccd ourselves in the most favnrable conditions of experiment:
it results from the research of this author tnat the reincculation
of sensitized zanes and that of control zones always gives diffarent
reactions, but the diffarence becomes less clear whan the tuberculin
used for these reincculations is diluted.
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([Note:] we executed counter-experiments using Mantoux's
_ methocd. We lack the opportunity in this article to give the re-
i sults. l.c shall say simply that they were perceptibly identical
: with those of the skin-test.)
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Each of the inoculations consisted of the following minor
operation: single, linear, superficial and bloodiess five-milli-
meter scarification. For the homectopic reinoculations, the vac-
cinostyle pasged over the trace, generally still visible, of the
preceding scarification. The tuberculirn drop, deposited on the
scarification so as to coat the total length of the trace, on a
five=-minute contact was dried by capillarity with ¢ pilece of cot-
ton; each of the homectoplc reinoculations carried the inoculaticn
from a control point over a new skin which had carefully established
in the symmetric renion, Bt the same time and under the same condi-
tions.

R T b e

€ach experiment consisted, therefore, of at least the two
following successive operations:

1. First inoculation.

2. Simultaneous reinoculation of the previous point and of
a control point.

In order to make the experiment more demonstrative, general-
ly, we performed the experiment in duplicate: 1. two first inocu-
lations; 2. two homeotopic inoculatiens and twa control points.

It is important to nmotc that in the thus regulated experi-
ment the second operation consists of four (or two) incculaticn
points instead of two (or one) as in the first operation. This
fact has no importance as long as we limit ourselves to the com-
parlson between the test reaction (sensitive tesritory) ang the
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control rcaction which was the usual goal of our sxperiments, gyt
we wanted, in certaln casses, to cumpare successive reactions, In
guch cases, we acted in a manner so that the inoculation points
would ba of equal number in each test, e.g., 1. four first CR (skin-
tests); 2. two hamaotopic reinoculatioms, two controls; 3. stc.

Generall,, whe first inoculations had been given in the outer
part of tho 1aft arm, at intervals of five to six centimeters. At
the time af ¢he reinoculations, the controls were given in the ou-~
ter part of ths right arm with the same intervals. uhen we pro-
Zeoodcd to Scveral aocecszive reinoculatiors on the Tirst rgaction,
we acted in such a manner so that the successive controls would be
placed at a certain distance from previous controls (e.g., @t the
geltold reclon, or at the interior part of the arm) with a suffi-
cient interval (seven to elght centimeters), in order to avc.d
oeing affected by them.

Finmally, in order to avoid 8ll errors the successive or si-
multansous tcsts were always recorded with their proper dates and
lgcations aon & chart annaxed to the observation of ths subject.

Jhe Graphic Method for the Study of Jests
In ong particular case at least, the comparative study of
the test @nd control reactions cemands minutious care: when thay
baoth are positive. 1In such a case, it is only a matter of diffe-
rence in speed and in size and these two elements can be studied
with precision only with the 2id of a graphic representation of tests,
as, for instance, Pirquet did.

For ciarity in what is going to follow, it seems to us in-
dispensable to give here some indicaticrms on the evolution of the
cutanecus tuberculin test: skin-test or intradermal-test, it makes
no difference, since the evolution is the same in both cases.

The majority of skin-tests with tuberculin is composed, when
they reach maturity, of two different elements concentric to each
other: the papula which gccupies the center of the reaction, and
the areola. In this instance, the skin-test resembies exactly, but
on a smaller scale, the locel reaction of the subcutaneous tubercu-
lin injection, such as had been described bty Risi 4in 1913 in a2 com-
munication to the Society of Sciemtific Studies con Tuberculosis.
Besices, the existence of areoclaed skin-tests, called vacciniform
or urticarian by certain authors (J. Lemaire, Oppert, Hutinzl, A.
Jousset) is classic, but they seemed to us more freguent than they
are saic to be usually and mainly, more complex in their evolution.
J. Lemaire admits that the areola (or halo) develops suddenly &t
the moment when tht reaction proper, i.e., the papula, reaches its
maximal intensity. Conseguently, according to J. Lemaire, the a-
rec.a is secondary. It can be drawn from our observations, repeated
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many a time, that this descripticn nover corresponds to the reality
cf the focts. First, the skin-test is indifferentiated and than the
two 2zones ara formed by differentiation.

In shart, thz ganeral curve of the arasolaaed reaction is, ac-
cording %o our findings, the following, similar in its general form
to those ¢ Porquset.

In this curve, point "i* marks the date at inaoculation, "r"
the appearanty of the reaction, the broken line "r A P! P''% the
variations of the total reactionul surface.
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Figure 11 Cutansous Reaction Curve (personal experimant) [Jours =

days]

In the first phase aof itc development (period r p), the fu-
ture “areclaed reaction" does not yet deserve this name. It is un-
differentiated and presented under the aspect of an edematous ele-
vation of & pals coloration, slightly pink which increases its ra-
dius progressively.

wnile it is develoning thus in size, one can see iis central
area change in aspect and undergo an infiltration.

In 'p", the differentiation is terminated., The central zone
became a papula or a papular region of hardened consistency, of
dark red or yellow-amber colevaticn. Its surface is smecth oo
bristling with small acuminate protruberances which seem to repre-
sent either pilous follicles that have become turgescent or the
rough shape of these wiliary vesiclas which, in certain cases, fol-
low a more apparent development., tienceforth, a preclise boundary
separates the central region of the exterior parts of the reactions
where the inflammatio:i: will never exceed the erythema state.

The central zone, once consituted, preserves exactly its
primitive dimensions; it shows no terndency to grow which is ex-
pressed by the horizontal line 2 P* P''. In this respect, our
findinge agree, once more, with those of Rist recorded for the
local reaction of the injectiocn. while the central zone completes
its maturation (and, according to the clinical form, it will be-
ccme papuliar, papulo-vesicular or papulo-bullous, the reaction
contir ses its invasive progress (period p a). Thus the arso-
la grcJs without changing aspect; the central zone changes aspect
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! ‘ without growing.

It is important to notice that the line r A which reprasents
the development aof the totoal surface is regularly escendant: a8
. straight line, generally, or sliyhtly approcching the harizontal
! toward the end. All curves obtained are ulike, in this raspect,
. whcugh the rezctional phase may be prolorged somewhat, In short,
1 ore sees the growtn and the maturotlion progress simultaneously, at
a more or less rapid, but ulwaoys progressive, and regular paca.

At tha mament when tha areolated reacticn reaches its ax-
rcwe dimensions == and completes its maturaticn =-- for until trha
very eng wha center and the periphery obey & common impulse -- the

orceola discppears suddenly without lesving any trece, except, for

a few hcours, some irregular mottlings of a cyamotic tint [See Notal.
The Grop Ui wie .+ ' curve recuitse frem this. A Tor the central
Zcnz2, it caon be seen sinking little by little; its coloration be-
ccmes dull; the vesicles, if there were any, become dry and the

: subjccent infiltration diminishes. A reddish spot -- later pigmen-
: teo and sgucmous == follows it, but the diameter remains egual to
{tself, from which tha horizontal linc P P!, continustion of

P Pt, originates.

RO Dl S ol

((kote:] On the sucder a2rd total cisappearance of the arsa-
la wa only confirm the findings of J. Lemaire for the CR, and aof
Rir  “or the injection test.)

In summary, one can distinguisn thrce periods in the evolu-
tion:  incubation (ir), reacticn proper (ra) and involuticrn. The
comparison in Pirquet's experiment deals with the durations of ir

ang ra. It must alsc deal witn the diameter of the tests. In tnhis
' respact, it 1s useful to specify tiat the real diameter is that
: which i{s mcasured at moment a (maximal Zismeter): moment a, for
twe simultanaous experiments of unegual speed, may not be the same
morent. Vhesse considerations are not purely thecretic: we shall
sce that the abjective study of facts makes them necessary.

Preliminary Experiment
Simultaneous Reactions on New Skin

o b Ll aa T ettt sl

Before caomparing the speed of a test on sensitized skin and
i that of a test on new skin, it was useful to compare two tests on
. new skin ancd to assurse ourselves that they would be synchronous.

We made this counter-test in every experiment since we made
the inoculations always in duplicate. ue always found a perfect
synchronism butween these tests cn new skin. Likewise, also, the
tests on sensitized skin were, on a different rhythm than the pre-
ceding ones, perfectly synchronous among themselwves.

Rl
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Figura 21 limultaneous Cutaneous Reactions (new skin) [Jours =
days)

In order to illustrate this general law which is slso ap-
plied to first tests, we give the charts of four first tests exa-
cuted simultaneogusly on the outer part of the arm. Their particu-
larly slow evolution gives an opportunity tc grasp well the diffe-
rent phasaes of the svolution, and alsa their isochronism,

Furthermore, we can establish that they are noticeably iso-
metric. This means that the varistions in size must be taken intu
consideration as well as the variaticns in rapldity.

Homeotopic Reingculations

A tuberculous patisnt may have positive or negative reac-
: ticns. In both cases, it was intsresting to knaw thae results of
nomgotopic reinoculation.

I. Reinpgulation of Sositive Reactions

Here agaln two eventualitles can be presented: at the mo-
ment of reinoculation, the subject may ba found in a state of al-
lergy or he could have became anergic.

First Case -- The Control is Positive

These are the very conditions of Pirquet's experiment. Ac-
cording to him, homeotopic reinoculation gives a positive reaction
which differs from the control reaction by its greater speed. In
order to back his expose, Pirquet gives the follcwing chart wherse

-

St e A o

BT

[T cullbitg 07

TIPS ATTT Y W

Wi s -

Joa

3

A A 0 T -




tuo different experiments are represented.

0 6 12 18 24 33 36 4 48 Heuree

Tulerculine
aon diduse

Tuberculine
Grite 4 11128
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l He Roscton trouasl pue
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P P ) - v w PR

Figure 3: (Pirguet, E'Allergie (Allergy], 1910). (Legend: Heures
= hours; Tuberculine non diluee = undiluted tuberculin;

Tuberculine diluée & 1:128 = a 1:128 dilution of tuber-
culin; Réaction traumatique = traumatic reaction]

Curves a and b correspond toc the concentrated tuberculin, c
and d to & dilution at 1/128°. Each curve represents variations,
in time, of the diameter of a reaction. Reactions a and c had been
obtained on sensitized zones and b and d on control zones.

Experiment ab is definitely the most typical. Pirqust mads
us cbserve that reaction a is remarkable by its precociousness, its
incubation being two hours, instead of five hours for the control.
Furthermora, its development is rapid and almost sudden which illus-
trated in the curve by an abrupt ascension. Contrasting with the
preceding curve, curve b of the control starts later, and rises very
slowly. It is to be noticed, however, that finally, it reaches the
same height a2s the preceding one. It is a point upon which Pirquet
draws our attention. In fact, according to him, the difference be-
tween the two reactions is most a matter of schedule and not that
of real magnitude (it is only natural that, in the first hours,
the most prompt reaction seems also the greatest).

On reading Pirquet's description, one might think that it is
necessary to multiply the successive inoculations on the studied
territory so that the reactions would become precocious.

It cen be deduced from our experiments that the phenomenon
is produced always at the first reinocculation regardless of the
subject, of the interval, of the time gone by since the preparatory
inoculation. Therefore, in order to simplify the matter, we shall
take as description type the reaction produced by a first reinocu-
lation. But it is necessary to give more precise details.

According to Pirquet, the homeotopic test is simply more ra-
pid than the control. As for its diameter Dh, it is equal to dia-
meter Ot of the control. But H. Koch and W. Schiller think that
the relation Dh/Dt can be superior to unity and that it is in di-
rect proportion with growing age of the preparatory skin-test, as
. the local sensitization would be strengthened with time.
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Lixe Koech and Schiller, we have often seen a homeotopic reac-
135 greaior than the control and it seemed to us, as it had seened

s them, what the relation Ch/Ct increased with the interval of the
tws incculeticns.

+
19
<
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Le shall take, therefore, as descripticn type the casg of a
pirecocious (few cays) relnoculation.

Contrcl Reaction

3 il e e

Th~ control resction is gresented noticeable as a normal re-
sctien, that is to say, a first reaction. It is not useless to
specify it, for it cuuld be influenced by its progress in two ways:
4. Ly whe rirst reaction (general sensitization of the tegument);
2. by i%is contemparary, the homecotopic reaction.

Nevertheless, is it completely normal? In order to know it,
it would Le recaessery to have coamparec systematically the conirol
reaction ta 4<he first reaction, in conditicns which make the two
tastg comasrable (similar clinical circumstances, equal number of
inuculaticis in eech test). we have perfuricd this experiment unly
very seldcm, but it seemed to us that the control reaction itself
was too rapid. In one of the subjects, the first reactions lasted
five days; the second, allotopic resctions lsstec only two days.

Zecides, the problem presents only & secondary interest.
hat stands out from all our exgeriments is that the control rezc-
tion never exceeds a certain speed similar tc that of the habitusl
first reacticns., Its incubation is prolonged during several hours,
its develoament is never completed Sefcre the end of the saccnd day,
and, finally, this development is perfectly progressive, indicated
in the chart by a straight lire: this is what is important to re-

nenber.
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Figure 4: Homeotepic Reinocuiation Experiment (personal). Right:

2 homentopic rescticns; ieft: 2 control reactions; suc-

cessive counter-drawings of reactions (hours counted be-
cirmning with inoculation) Scale:s 3/5.




The Homeotopic Test

It is more rapid than the control test, and here is, accor-
ding to us, how the experiments take place:

Incubation is not completely suppressed, but it is shortened
4 Srieat deel, reduced almost toc none. Pirquet gives as indication
& nours which already constitutes a definite advance on the con-
1 {five haurs). In some of our experiments, we could see, even
.rier thirdy minutes, @ papulous protruberance of inflammatory as-
T uhich reised scarification on the side of the homeotopic reino-
ation: the control, at the same time, did not differ in any man-
fTocm @ scarification which might not have been coated with tu-
ulin.
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A Tew hours pass, and the two reactions are in progress, but

the prosaucry reaction is ahead by approximately 24 hours, according
to its diameter.

t reaches, usually, from the end of the first day, its fi-
ncl dimensions arnd seems then to reach the control reection which,
generally, catches up with it at the end of the second day. It is
elso quite remarkable to see that the events take place almost al-
ways accorcding to this schedule with a quasi mathematical exactituds:
24 hours for one reaction, 48 hours for the other. An even more pe-
culiar thing is that we shall see that the conditions of the experi-
ment can be almost indefinitely varied without modifying these two
delays.

In a certain number of cases, however, the early reaction
grcws a little more during the second day. But what .< gains in
zrea is nothing compared to the gain of the first day, so that af-
ter L8 hours the control test may be able to equal it. (This is
the case of Figure 3.)

The moment has arrived when the two tests near their end:
we would like to give a few complementary details on the manner in
which they end.

Their areolae disappear simultaneously, as is indicated in
rigure 4. In short, the two tests which had been put into action
by two different impulses, end exactly at the same time as if a
'common mechanism requlated their extinction. This fact seemed to
us quite remarkable, but we would not dare to state that this is a
constant phenomenon. In fact, it happens that the areola of the con-
trol is still clearly visible when that of the probatory test has al-
ready disappeared almost completely. The result is a curious oscil-
lating movement between the two tests. :
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Figure 5: Homeotc.ic Reinoculation Experiments (personal). ~A.3at:
2 homeotoplc reactions; left: 2 contreols: I. counter-
drawing, after 2t hours; II. counter-drawing, after 48
hours. Scale: 3/5.
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Figure 6: Homeotopic Reinoculation Experiment (personal). h =
homeotopic reaction; t = control reactian.

On the first day, the probatory reaction is greater; the
next day, the control resacticn is greater (Figure 5). In such
cases, paoint a of the probatory test is found carried toward the
left, like its point r and *ne =ntire curve undergoes crowding to-
ward that side.

In short, the homeotopic test is ahead of the control: a-
hesc by approximately LB hours.
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Zz could cheracuerize this special reactivity with one word:
"prolicroy".

Conditicns of i-e Phznomenan

2 first homeotopic reinoculztion on, the reaction
clergic type which we nuve just defined.

T 0
3
ot

Ly B3
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L1 intorvel owhizh ez token placz since the preopara-
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the Control test (Z7 expellmentis Haeve ween swimarized in Table 1).

X 24 2"
figure 7: Successive reincculsticns cn the same peint ~, ', h'’,
homeotopic reactions; t, t', t'', control resctions.

It is curious that by verying this interval the relation of
these two speeds is not changed; even their absclute value is not
changed: 24 hours for the probatory test, 48 hours for the con-
trol test.

The successive reinoculaiions, repeated at short intervals,
do not modify any more this relation, as it is proven by tne follow-
ing experiment.

Cne would expect that the proiergic resecticn becomes faster
and faster upon each cne cof the successive inoculations. 0One can
see that this is not at all the case. The displzcement of the
curve towarc the left is producec between the preparatory inccula-
v.ad and the first reinoculation. Then, the successive tests co
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nothing else but reproduce in a monatonous way th
firat proiargic tuat, y the curve of the

) For the controls, we had occasion to make the same remark.
in one of our experiments, the first reactions lasted five days.

nt the first experiment of homeotopic reinoculation, the tests
(ccptrnl) Sn new skin lasted only two days: but at the time of ul-
serior woanscuiaticons this same two-day delay is ro:roduced in a
mengtLnius way.  Le nad the right to take into account thic exanri~
ATo bl © et n o tabetic patient, was found clinically in
the sams Suwaue wicuwugnout the different stages of the experimenz.
furthermore, the successive test had involved an equal number of
inoculation points (four for the first inoculations, then, four se-

cond inocule*lons, i.e., two homeotopic, two allectopic, stc.).

in sumnady, the events take place as if the first skuin-tecd
gave the maximum possible sensitization and ulterior tests add no-
thing to it. We consider this formula as certainly true in the
casas of homeotopic reinoculations [See Note], a practical lesson 1is
deduced from it, which can be summarized in the following manner:
in the method of sariel skinetests, one snould not aceounmt for a
growth of regicity or of size which is produced as a result of the
skin-test between the first and the second tests as due tc an in-
trinsic cause (favorable morbid evolution), for this change can be
blamed on the sensitization. The variations become interesting for
the clinician only after the second test.

([Note:] On this point, our impressions, moreover, agree
with Pirquet's aobservations: according to him, when a normal sub-
Ject has a first delayed reaction, the second reaction is early,
but subsequent reinoculations do not increase this precocity.)

But this question is only a parenthesis in our article, and
in order to come back to the homeotopic reinoculations, we shall
conclude this subject: no matter what the conditions of the expe-
riment are, the homeotopic reinoculation gives an earlier reaction
than the control.

Therefore, we can say that Pirquet's phenomenon is constant.

Modalities of the Phenomenscn

According to the conditions of the experiment and perhaps
also according to individual predispositions, what varies is the
extent and the intensity of the proiergic reaction. UWe mean by
this the relation of this extent and intenmsity to the extent and
to the intensity of the control.

But we also mean it in the absolute sense for we have seen
sometimes that ths proiergic reactions reach truly unusual dimensions
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<nd intensity, and, moreover, they are accompanied by ganglionary
T2actions, or even, in scme very exceptional cases, by general phe-
namena whick are never seen with the skin-test. 1In saort, the proi-

cgic test is of'ten, at the same time, a hyperergic test.

1. Variations in Extent

Sinze thz homeotopic reaction is the more precocious, it is
necessaltily Coewter during the hours which follow inoculstion. Une
til the onag o7 the first day, it maintains, in all cases, its su=-
pericrity, auu, &t the end of 24 hours, it stops growing, while
the conirel reaction continues its progress and will not stop be-
fore the ernd of the second day.

In tht oxomple that we have chosen, and which is in agree-
ment wisth Pl ojucst's description, the two reactions wera equal be-
tween thosseives: we mean by this, that the height of ihe two
curves is the same.

But our findings, similar, in this respect, to those of H.
Koch anc W. Schii.er, have shown to us that the Oh relation of the
tws ciameters is subject to variations.

The croliercic reaction may be smaller than the control reac-
ticn (esce the secorc curve of Figure 7). It suggests quite well
ine ides .7 an incomplete local immunity to which a real hypersen-
sitivity would be associated closely.

The hcmeotopic reaction may be equal to the contrsl reactiaon,
anc this is the case that we have chosen for descripticn type (Fi-
gures b4, 5, and 6).

rinally, it can be greater than the control reaction, and here
is, according to our observations, how the events taks place in such
a case.

After a short incubation, the homectopic reaction assures for
itself immc-ilately a great superiorityv over the control. Toward the
end of trhz vVirst day, it slows down its advance, or even stops grouw-
ing, but the surface it occupies henceforth, is large enocugh to pre-
vent the control, which progresses, however, without slowing down,
from equalling 1t.

When the term of the second day arrives and the reacticns
approach t- .ir end, they are of every unegual dimensions.

In which cases is the prolergic reaction greater than the
control? It seemed difficult to us to determine this with certain-
ty.
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Figura 8: Hom2otopic meincculation fxperiments (perscnal). Hy-
perergic form of the homeotopic reaction; right: hcmco-
topic recscticns; lefi: conirci reoctions. I. Counter-
drawing st the end of 24 hours; 1l. Counter-drawings at

te end of L3 hours, Scale: 3/5. [ecrodte = crustl.
But., on the other handg, i
=

is probable that the conditians
¢f the expariment ere not indif .

.
<

s
a2rent

Like H. Koch and . Schillier. we are tempted to think that
tne interval elapsed since the prcparatocry inoculation is an impar-
tant factor.

In order to estimate its role, it wss essential to gather
similar cases: the simplest was to chogse subtjects which had seen
subjected tc only one preparatory inpculation. Table 1 summarizes
the result of this experiment (271 subjects).

In shert, the relation Dh/Dt becomes greater than unity, be-
ginning with zpproximately the tenth day.

Cne can wonder what tha reeson for this change is. The first
idea which comes to mind is that the lccal sensitizztion beccmes
sironger with passing time. In fact, such is the cpirion which secems
to emanate from the study of H. Koch ard W, Schiller (opinion clear-
ly formulatec by G. Besssu according to the fzcts of H. Koch and .
Scailler). ©Gut this is a complex problem. Is it reaelly the proba-
tory reacticns which become effectively greater, or is it rather the
control reaction whicn become normal again, after naving been too
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great 2uring ¢ periogd of time?

TAELE 1
Hom stcueis Scirmoculations
| (ALl reincculaticns menticncd in this tuble carried out in
| the same ranner Firguet's ckin-test)
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greater cor lesscs precocity ihan con-
trol; under "3i:zc", + inciczies a more
precocious reaction than control)

Certain experiments which we hove undertaken but would take
toc long to explein here, make us thirk thet the guestion deserves
at least toc be exaemined, and as & conclusion, we shall anly say
that the local character of the sensitization becomes accentuated
in time.
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Figure 9: rFomzotopic Reinoculation Sxperiment (personal).

Hype

gic ferm ~f the homeotopic reaction. h = homeotcopic
rgaction; t = control reaction.

2. Variztions in Intensity

Urnet ywe have saio about the relative extent of the two reace
ilona can be repsated about their intensity. The homeqtopic reacs
tion being tne nora precoclous S55Cars o UG Giso tne mose intansa
during the necurs following inpculztiion For exemple, if the reec-

tno vesicular type, cne ccn see that th2 vasiglas of
ic reaction are Formed cisvinctl
ree

ictly an the ficst day, while
cticn had not passec yet the papular state.

Vit el o7
tha praler:
the caontrol

in @uny & case, the co

atrol rezazc:tion progressing a8t 1.3 p.o-
el pute whooh i slow, completes i3S maturation curing the seccnd
ooy ohus, une tw0 reactions arz tre

n cimilar in 2ll respects.

Fz exgeriment has shown to w3 theot tne Ih/It relation
¢7 intensitles was, like tne Dh/Ut relsticn, subject to variations.

razely, 3% is below unity. Much more often the proiargic
reection is rezlly the more intense of the two.

It is thus that in the graup cf the prolergic reactions, the
vesicular and phlyctenal forms are much more freguent then in th
control groug.

«< €nall zda even that the grolerg r
pects that the skin-test, performead under the usuval conditions,
practicelly ncver procduces. we have often been stricken by the fluxe
ignary character of the secand hcmostopic rescticns. A voluminous
edema, vcry hard znd samewhat painful, develops during the hours
which fgllow inoculation and ircreases until the end of the First
¢ the second day. At that moment, it cccupics 2 rather larger
space (diameter of seven to eight centimeters) In some subjects
which we have observed, it presented an almost worrying pseudo-

ic resctian £on procuce ase
J.
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~hlegmonous aspect. But the fluctuation was missihg and in a feuw
~aurs, everything returned to order. This rapid appearance fol-
Lcmec by an even more rapid disappearance, seemed to underline tha

anzpnylactic origin, or more exactly perhaps, the hyperergic ori- -
gin of thece phanomena. )

3. B[Banaglicnaryv Rezctions

A -ovtleular character of the homeotopic reaction is, ac-
cexzZing s <3, the existence of a painful adenopathy in the corres-
poncing geng-icnary region.

The nermal skin-test had almost never any effect on the
gt..;xions. The fact, however, had been noticed by Mr. Rist, in 1913,
and by Mr. Elechmann, in 1914,

But the adenc-reaction (term used by Blechmann) seems rela-
tively rere; Rist thinks that it is limited to children and he aven
adds:  to childr n who have intense skin-rezctions. Mr. A. Joussai,
caencerning Mr, Bochmann's report, declared that he has nzver encoun-
tered the adenc-reaction in adults. 7This opinion seemed slways cor-
Tect to us, excest in the case of homectopic reinoculations.

In fact, 2 ganglionary reactiorn follows, in a certain number
oi czses, thes homeotopic reinoculation in adults and since the phe-
ncmenon has never been called to our attention, we think it useful
to give a8 Tew more precise indications zbout it.

Rccording to our observations, thare exists a quite clear
~elation between the intensity of the cutanecus reaction and the
existence of the ganglionary reaction. A hyperergic, vesicular,
““ly-»ewa‘ and 2 fortiori fluxicnary reaction is accompanied zlmost
always by a satellite adenopathy. wWwhen the cutaneous reaction is
more discrete, the adenopathy is missing.

The subjects perceive themselves the existence of the ganglio-
nary engorgement which is somewhat painful spcrtaneously. The tu-
mefied ganglions are rounded, of a renitent consistency and perfect-
ly mobile; they can have the volume of an almond. The ganglions may
be painful without having increased the volume.

The progress of the adenopathy is exactly parallel to that
of the proiergic cutaneous reaction: it is precocious and tran-
sient.

The ganglionary reaction is strictly localized to the lym-
phatic region of the homeotopic reinoculation. If it had been ad-
ministered in the left arm and the control in the isight arm, there
would be ganglions only in the left arm-pit.
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“. Revivescence 0f Previcus Skin-tiests

w2 have ooserved in one of our subjects the following fact:

-
- LAY

F..r Tirst inoculations had heen administered in thas left
“wra, &Toatsut Tive om from one ancthar. They were positive. A
Vow o gtye Lzizr, twa of these tests (the two lowest) were sub jected
5 cwaLtanic reinoculetion. The two new tests were of the fluxio-
Lol nvorersls tvpe. uring their development, the other tuc
LLlle Lntercs revivescence.

it seemed to us that this fact is worth mentioning for the
skin-test administered in normal skin never produces the revives-

cence of previcus skin-tests; at least, we have never seen it doing
s0O.

5. General Reactions (2)

We believe that we have to mention, for the sake of reference,
the follouing facts without drawing any conclusion from them except
that it is necessary to avoid homeotopic reinoculations in sublects
very sensitive to tuberculin,

(1) In a S50-year old woman, stricken with aortitis and ar-
terial hypertension, who was found in the state of total cardiac
ineufficiency, we witnessed the production, on homeotopic reinocu-
lation, of a rather violent crisis of asthmatiform dyspnea.

A bleeding, followed by an intravenous irjection of ouabsin,
put an end to accidents, but it seems difficult for us to consider
it as a simple coincidence.

The hyperergic reaction was very intense, of a fluxionary
typa2, Just as happens often when the first skin-test itself has
been very intence, which was the case, and crisis of dyspnea braoke
cut at the precise moment when the fluxion arrived at the peak of
its curve.

(2) In a pulmonary tuberculous patient subject to asthma
crisesg, the reincculation of two very old positive skin-tests (se-
veral months) was followed by an asthma attack and the temperature,

which was near normal during the preceding days, became feverous
for several days.

In other cases (more than 80 experiments), we have not no-
ticed that the homeotoplc reinoculation would influence the tempe-
rature, the tuberculous foci or the disease in progress.

In ...mmary, the homeotopic reaction is always faster than
the control reaction (proiergy). Furthermore, it may be greater
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4nc more inuense, It may act on the cerresponding ganglions, old
gkin-tests and gperhaps on the entire econcmy (hyperergy). These
rmocdalities arz u

seful to know for the practice of repeated skin-
T2ELS.

. |
fecond Case -- The Control is Negative

In tho rreceding experiments, the control was positive. Ue

uegrg, thaccetcore, under the very conditions of Pircuet's experiment:
Lacasaive reinoculations with a censtantly allergic tuberculous

=L lonv.e W2 saw what was in such e case the constant result of
ncwectosic ceinoculations: positive reactions, always proiergic,
cometimes hyzercergic. But 2 subject whose first reaction was posi-

tive may, due %o different knoun ceuses (ecute infectious diseases,
hepatic insufficiency, cachexy...) become anergic: we mean by this
thzt reincculations in new skin will give a2 negative result, for
what would the homeotopic reinocculation of a previous positive re-
action gzve in such a case?

The problem, to our knowledge, has never been faced and we
do not pretend ts solve it, but the case that we are going to re-
late here gives at least an interesting indication.

The observation was gathered and summarized in the service
of our provessor, Dr. Dalche.

Observetion. -- Mr. Mi..., Claude, 63 years old, suffering
frem an atrophic cirrhosis of the liver, caused by alcchol, had a
cositive reaction to the skin-test, as is normal, according to Mr.
M. Fiessinger and Mr. Brodin, when the hepatic cell is still suffi-
cient, which seemed toc have been his case: a very discrete cone-
junctival subicterus, the presence of urobilin in the urine were,
in fact, the sole cliniczl symptoms of hepatic insufficiency de-
tectable in this subject. The syndrome of portal hypertension was
cminating in him: the otherwise moderately abundant ascitis, sup-
nlementary abdominal, venous circulation and volume increase of the
spl.en. As we have already indicated, the liver was small and hard

After a first stay of a week in the hospital, the patient
believed himself to be in shape to return to his usual occupations,
and, in spite of the advice given him, he left the hospital. He
returned to his work and we have reason to think that he continued
his drinking habits. It is nct surprising that his state became
worse and that after a month he returned to the hospital.

The ascitis increased in volume and the existence of a soft,
white edema was noticed in the inferior limbs, which did not exist
during his first stay. Moreover, the yellowish colaoration of the
conjunctivae turned toc a darker shade: the face was more emaciated
the complexiocn became more ashen. In the urine, less /requent and
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durxer, the urcbilin increased. In short, the symptoms ofF hepecic
ingufticiency, whiie remaining quite discrete, were more evident
than before, and it is to this particularity, without a doubt, th-%
orne must attribute the change in the results of the skin-test. ..
it was ccapletely negative.

In summary, this patient whose skin-test was positive had
beer stricken by anergy during an episode of hepatic insufficiency:
this is a case which is now classic since the fine research o7 “_is-
singer and Erodin.

The trace of the old positive reactions was still, in spite
of the elapsed time (50-61 days) clearly visible in forms of pig-
mented maculae. Even the small linear scar of the scarifications
w3as distinguishable.

Instructed by our preceding research, we knew that a posi-
tive reacticn leaves a local sensitization and it seemzd interest-
irg to us to know if the homeotopic reinoculation of these maculae
vould give, in spite of the cause which made the other par:.s of the
cutaneous ccating anergic, a positive result.

We weres able to perform this experiment under very precise
conditions for conforming to the rule which we had observed during
all our research, we recorded exactly all dates of successive testis
and, in order to avoid all possible errors, we noted the exact lo-
cation of the tests on joint charts at the chbservation clinics.

First, here are the tests previous to the experiment, with
their results:

23 August 1923: two positive (first CR (two wz2ll-hardened papulae
' with a real diameter of 8 mm.)

3 September 1923: two positive CR (new skin) (two papulae with 3
real diameter of 6 mm.)

17 October 1923: twoc negative CR (new skin)

The homeotopic reinoculation experiment was undertaken on
17 October 1923 and the reinoculated scars were those of the oldest
positive reactions, those of 23 August (61-day interval). At the
seme time as these two old points, two new points had been inocula-
ted symmetricaily .ith the preceding ones.

Result of the homeotopic reinocculation: two rad, papular
reactions which had at the 17th hour diasmeters of 22 and 15 mm.
They persisted until the third day: therefore, they were positive
ancg quite intense,
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o Thi r:;ult contrastec with the negative result of -~e imva-
Lowolly pRaciiong experiment (17 Octoher). Nevertheless, in order
B expléxn th;§ change, it was impossible toc invoke different condi-
:::T: of experinent gfour simultanecus inoculation points instead
-+ SW3) o 3 change in the reactivity of the subject. It is the

-
e

- .Laat €V ounl sontrols that proves it

H

- g ~

Selens oF the controls (repeatecd conirols) two complecely

ces fe Xy . . -~ -
R G L L S .4C-Lau...an;l‘

' . -<, 10 a patient whose tegument has become anargic the,
iccetion oF clo peositive reacticns, excepiional to the rule, had
cinairvel 1ts reaciiviiy. One cen even observe that it had become
rmora intense (22 and 15 mm insiead of 8 and 8 mm).

Ris vact could be summarized by saying that the local sene-
3t Ceveloped during the allergy period has been stronger
rpatient than the anergy.

We would not like to draw zny general conclusion from this
cingie experimens. It is well te chserve that conditions were
guite Tevaresle for the production of the phenomenon: a rather
seng interval (581 days) elapsed since the prepsratory inoculation
cf 23 August and we have seen that the locel sensitization becomes
wore evident as the interval becomes longer.

8n the other hand, it can be sucspected that the different
ceuses of anergy are all equally powerful. By repeating the ex-
periment with different patients, maybe, one cculd realize that it
i3 possible tc distinguish two degrees of anergy in the region of
0.d¢ positive reactions. This hypothesis is to be verified.

Lhile waiting for more complete research the observatian
which we have reported gives a first indication and it would be
permitted For us to conclude that during the course of a disease
cezcming anergic, the homeotopic reinoculation of an old positive
ceaction can give a positive reaction while, everyuwhere else, the
reactions zre negative. The word "perergy!" would seem to us capable
cf defining this very tenacious reaction.

Conclusions Relative to the Reinoculation of Positive
Skin-tests

While studying the effects of the homeotopic reinoculation
on the region of old positive reactions, we proposed to verify Pir-
quet's opinion, according to which the gbtained reactions are too
orematurc. UWe noticed this character in 3 constant manner. But
we have established, moreover, that the reactions were often t:oa
intense; 7Tinally, that they can remain positive in spite of the
sub ject's ancrgy.
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. P:ci::gy. hyperergy, perecgy: these are the characters in
vhrez words of the cutaneous reactivity on the region of old posi-
tive reactions.

II. Reinoculation of Neoative Reactions

A ulzerculous patient whosc skin-test was nagative ci-  at

we wament o reincculation, te still anergic or have regainea the

E.l30gic ocastivity,
This gives two casas to be considered:

First Case. -- The Control is Negative

This circumstance was produced in the following chservation:

Ghserveticn: Miss Sach..., 31 years old, Saint-Marie Warc,
No 15.

Bilaterzl pulmonary tuberculosis, cavitary to the left,
thrae months old; hecti- fever, diarrhea, progressive loss of
weight, cachexia.

Subjected to a series of successive skin-tests, first, she
gave positive but progressively weakening reactions and finally ne-
gative reactions (new skin).

Dates and results of successive tesis: 29 August (+), 3
September (+), 11 September (+), 26 October (+), 1 November (-).

8 December, homeotopic reinoculation on the two negative
skin-tests of the previous test (37-day interval); inoculation, si-
multaneous, of two new points.

Negative results everyuwhere.

This observation seems to indicaste that a negative r=zaction
dces not pr. .uce any effect of sensitization. It is true that uwe
had to deal «ith a particularly severe anergy as is the usual case
in pulmonary <hises with subacute evolution having reached the
cltimate pericd of their evolution. Admitting that the negative
reactions had produced a certain degree of local sensitization, the
latter could be insufficient to counter-balance effectively, it the
moment of reinocculation, the general csuse leading to anergy. UWe
had, therefore, to undertake a counter-experiment: reinoculat’on
of a negative skin-test of a subject havirg become again allerjic.

Second Case. -~ The Control is Positive

This clrcumstance was produced in one of the female patisnts



-~ NI Tallculng choervoticn:

F2o. chsorveticn (summery):  Miss Go..., Germaine, 18 yearc
-%, Sulioring Yrom tlennorrhiegic rhumatism of which the cause was
riesrcci.pinpitis of the same nature. Beginning marked by multiple
»Yws. . Lol @ high temperature. After a few days, the affeciion

Sree W e s v e
D

<< T.oon CF @ monosrthritis of the left knee with a hyder-

[ANN§]

D 4

seanad rasistent to sodium salicylate which is

Yaowl Lhly < U 2 czverel weeks en the zction of antigonocoeccic vac-
whan =2etient entered the hespital 2t thz very begin-

tiom and we witnessed the acute phase oF ihe in-

n-test was, at this mcoment, completely negative.

2ye the simultaneous reincculation of thaese two

lons and of the two controle revealed to us the che-

.encmenan of local sensitization: the homeotopic re-

rolergic end hyperergic. 7The Tollowing is the detailzsd

he experiment: '

)

{

Q

(:
7
A S N S

=~ -
- lan. o

-y e -
, -alis

acaaun

o 0 <
€

22 ~ugust: two ccmpletely negative skin-tests (they hac been con-
trclled for severl consecutive deays).

5 Soptember: fcurteen-day interval). Homeotopic reincculation.
The controls were positive but they completed their
develapment only after 43 hcurs; they resained in the
pzpular state anc their diameters did not exceed 10
and 16 mm. The hameotopic reactions were premature
(complete develepment in 24 hours), their central
zocne was covered uwith confluent vesicles and thz2ir
diameters reached 25 anc 2& mm.

The aspect of the reactions after 24 hours was the following:
(counter-drawings)

T
(g
7
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Figure 10: Hcmeotopic Reincculation of a Negative Skin-test after
Return of the Allergy. Right: homeotopic reactions;
~.2ft: control reactions; aspect after 24 hours.

Scale 3, .

Therefore, the negative reacticn is not less sensitizing
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than the positive reaction. What is the reason, then, for the dis
coxdant cbsarvgt*an that we have recorded precedingly? The chser~
vetlon w2 are go‘ng to give now seems to indicate clearly the res-

son for it~ uhile the general ccuse leading to anergy remains very
powerful, local sensitization cannot be proved evident.

Sescad chcervation: Mrs. MeI.l..., 42 years old, Sainte

¥ 319 dard Na 9, serious typhold fever with an anaxo-zZynamic form;
ra;:; € azpeerance of a psycho-polyneurotic syndrome during con-
velegience; cure.

ihe ckin-tests which should have  subsequently become positive
wera censtently negative until the maoment of definite defervescenca.

At the iime of .he first skin test, 23 August 1923, the dis-
ease was in its third week; fever with great descending oscillations;
possiration; inflamed tongue; distended and painful abdomen; g. - cra-
lized bronchitis. Two simultaneous inoculations. Negative reactions.

1% September 1923, during the relapse (fever, subdelirium,
cyanasls, parched tongue, diffuscd bronchitis, bed sors, homeotapic
| reiroculation of the two negative reactions of 23 August (19-day
interval), incculation of the two control points.

The two controls are negative, the two test incculations are
also regative.

In summary, the observation is up to now similar to that cf
Miss Bach... and can be summarized as follows: severe and persis-
tent anergy, negative homeotopic reinoculation.

But the events are modified in the sequence. It was not a
question of a terminal anmergy as in the case of Miss Bach. The
patient, after a pzinful convalescence (bed sore, psycho-polyneuro=-
tic syndrome of toxi-infectious origin) recovered completely and
one day the reactivity reappeared. Nevertheless, the homeotopic
reinoculation of all negative reactions gave at that moment the
characteristic phenomenon of local sensitization (proiergy and
hypererqgy). In order to be more certain we verified the following
reactions: first, the reactions of 11 September (27-day interval)
and those of 23 August (48-day interval). In both cases, the result
was demonstrative.

All told, the negat:ve reactions behave exactly in the same
manner as the positive reacticn and we could give to this study of
the hcmeotopic reinoculation of tuberculous patients a general cor-
clusion, valid for the practice of repeated skin tests in the study
of anergies.
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