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The Specificity of Tuberculin Preparations
obtained by Chemical Fractionation of Unheated

Culture Filtrates
JOHANNES GULD,1 JOAN RHODES,2 ERNST SORK1N2 & STEPHEN BOYDEN'

Such tuberculin preparations as are currently used for skin testing in human beings
are not specific for tuberculous infection. There is, in particular, reason to believe that the
kind of low-grade tuberculin sensitivity that is highly prevalent in many tropical areas is
" non-specific ". A new kind of tuberculin, obtained as supernatant after acid precipitation
followed by alcohol precipitation of the unheated concentrate from ultrafiltration of a
culture of tubercle bacilli of human type, has been compared with ordinary tuberculin by
skin tests in man in East Africa (Malawi) and South India. The results, reported in this
paper, indicate that the new preparation gives rise to much smaller non-specific reactions
than does the ordinary tuberculin.

In the course of research in the immunochemistry
of tuberculin, the Tuberculosis Immunization
Research Centre, Copenhagen, undertook fractiona-
tion of native (non-heat-treated) tuberculin on a
considerable scale (Tuberculosis Immunization Re-
search Centre, 1955). This was originally done with
animal experimentation in view, but when the
results of serological tests in animals indicated that
some fractions were more specific for human-type
tubercle bacilli than others, it was decided to test two
of the fractions in human beings in areas with a
supposedly high prevalence of non-specific tuber-
culin sensitivity. Of the two fractions, the one which
had been most promising in serological experiments
(contained in 700% ethyl alcohol supernatant and
precipitated with 76% ethyl alcohol) turned out to
be a disappointment, while the originally less pro-
mising fraction (contained in the supernatant after
precipitation with 76% ethyl alcohol) appeared to be
rather more specific than ordinary PPD when used
for skin testing in man. The results were not
entirely conclusive, however, and have never been
published. In particular, the fractions were given in
diluent with Tween 80, while the PPD was given in
ordinary buffer diluent. A further study was there-
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fore carried out in duplicate in East Africa and
South India, with results which are given in the
present communication.

POPULATIONS

The examinations were carried out in village
populations, unselected with regard to age and sex.
One population of 1456 persons was composed of
groups belonging to a sample of the general popula-
tion selected for the WHO tuberculosis prevalence
survey in Nyasaland (now Malawi), 1960, and
examined by the WHO East Africa Tuberculosis
Survey Team. Another population, of 1316 persons
in villages near Bangalore, India, was selected and
examined by the National Tuberculosis Institute,
Bangalore. The selection of persons to be tested
with different combinations of tuberculin prepara-
tions was not carried out in a strictly randomized
manner, but different combinations of tuberculin
tests were used from day to day.

TUBERCULIN PREPARATIONS

Tubercle bacilli of human type, strain E 9656, were
grown on a slightly modified Sauton medium for
5 weeks. The medium was filtered twice through
Seitz pads, was concentrated by ultrafiltration and
was fractionated in the cold. Fractions were
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obtained in the following order: by precipitation
with acetic acid at pH 4.1 and then (after neutraliza-
tion to pH 6.5) with ethyl alcohol in concentrations
of 48%, 700% and 76%. The final supernatant and
the individual fractions were dialysed and freeze-
dried.

Three of these preparations-namely, the crude
concentrate after ultrafiltration; the fraction pre-
cipitated at pH 4.1 (corresponding to Seibert's
C-protein); and the final supernatant after precipita-
tion with 760% alcohol-were used in the present
study, together with the PPD preparation RT 23
(Magnusson & Bentzon, 1958; Guld et al., 1958).
Further details about the fractionation processes
are given in a report from the Tuberculosis Immuni-
zation Research Centre (1955). The particular
batch of 76% alcohol supernatant used in this study
was designated No. 403. All three preparations were
tested for absence of living tubercle bacilli by
inoculation in guinea-pigs.
Only one dosage was used of each preparation,

and the dosages were selected on the basis of the
preliminary experiments referred to above, so as to
be roughly of equivalent potency. The doses were
the following, in terms of dry substance per 0.1 ml
of diluent:

Crude concentrate . . . 0.1 ,ug
Acetic acid precipitate. . . 0.1 ,ug
Alcohol supematant . . 0.05 jug
RT 23 . . . . . . . . 0.02 ,ug (" I TU ")

All preparations were diluted in a stabilizing phos-
phate buffer diluent with 0.005% Tween 80 (Magnus-
son et al., 1958), and, because it was feared that
some components of non-heat-treated tuberculin
might be heat labile, the dilutions (except of RT 23)
were stored in a deep-freeze until a week before use;
they were then thawed and shipped in heat-insulated
containers with ice.

METHODS

Separate syringes and needles were used for the
different tuberculin dilutions, and they were sterilized
in separate containers. Testing was carried out by
intradermal injection of 0.1 ml of dilution, as
measured by the scale on syringes ofminimal leakage.
Two different tests were given to each person, in the
dorsal aspect of the right and the left forearm. The
six possible combinations of the four preparations
were used in groups of approximately equal size.
For any combination of two tests, the allocation to
right or left arm was made at random or alternated

from person to person. The reactions were read
three, or occasionally four, days after the testing by
measuring the transverse diameter of the induration.
The reading of the reactions was done without
knowledge of the identity of the preparation used
for each single test.

FINDINGS

The complete set of data are given in Tables 1-12.
Each table shows, for either the African or the
Indian population, the correlation of the size of
reactions to two particular tuberculin preparations.
The reactions have been grouped in 3-mm classes
for ease of presentation; each such 3-mm class
(except the lowest class) is designated by its average
size, which is also used for statistical computations,
e.g., 3-4-5 mm is called, and counted as, 4 mm.

Tables 1 and 2 show the correlation between
reactions to 76% ethyl alcohol supernatant (hori-
zontal distribution) and crude concentrate (vertical
distribution). By comparison with the diagonal of
each table (corresponding to reactions of equal size),
it is immediately seen that the distribution is asym-
metrical, and similarly so in both study populations.
For persons with strong reactions to both tests
(22-25 mm) there is a pronounced tendency for the
reactions to crude concentrate to be weaker, while
for persons with weak reactions to both tests
(4-10 mm) there is an equally clear tendency for the
reactions to crude concentrate to be stronger than
the reactions to alcohol supernatant.
The comparison of alcohol supematant with

acetic acid precipitate (Tables 3 and 4) shows an
entirely similar pattern, the alcohol supernatant
again being relatively more potent in persons with
large reactions, while the acetic acid precipitate is
relatively stronger in persons with small reactions.

Correspondingly, the direct comparison of crude
concentrate and acetic acid precipitate (Tables 5 and 6)
indicates rather similar potencies of these two pre-
parations, both for persons with weak and for those
with strong reactions. Only when closely scrutinized
do the tables reveal a slight tendency for persons
with weak reactions to react more weakly to acetic
acid precipitate.
The rest of the correlation tables (Tables 7-12)

illustrate the comparisons of RT 23 with each of the
three other preparations. It is immediately seen
that RT 23 is similar in character to the crude con-
centrate and the acetic acid precipitate, and is as
different as are the last-mentioned preparations
from the alcohol supernatant.
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TABLE I

CORRELATION OF REACTIONS TO ALCOHOL
SUPERNATANT WITH REACTIONS

TO CRUDE CONCENTRATE, IN AFRICA

Size of reaction to Alcohol Supernatant (mm)
0-2 4 7 10 13 16 19 22 25 28 31 T

115 23 15 10 11 15 20 12 10
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TABLE 2
CORRELATION OF REACTIONS iTO ALCOHOL

SUPERNATANT WITH REACTIONS
TO CRUDE CONCENTRATE, IN INDIA

Size of reaction to Alcohol Supernatant (mm)
otal

~~p v ~~i -

81

32

24

22

20

24

20

11

3

4 2 1237

TABLE 3

CORRELATION OF REACTIONS TO ALCOHOL
SUPERNATANT WITH REACTIONS

TO ACETIC ACID PRECIPITATE, IN AFRICA

Size of reaction to Alcohol Supernatant (mm)
0-2 4 7 10 13 16 19 22 25 28 31
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TABLE 4

CORRELATION OF REACTIONS TO ALCOHOL
SUPERNATANT WITH REACTIONS

TO ACETIC ACID PRECIPITATE, IN INDIA

Size of reaction to Alcohol Supernatant (mm)
0-2 4 7 10 13 16 19 22 25 28 311
109 1 1 1 1

154 1 2 1 1

1 2 *2 1 1

1 1 1 *2 2

1 1 3 *2 2 1

1 2 1 3 1 6 1

2 1 4 6 1 1

*5 4

1 *. 1 1

./~~~~~~~~~~~.
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1
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76 4 1

2 9 1 2

12 7 *2 1 2

4 3 5 *3 4 2 1

3 7 *2 2 21
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12 *7 7 3

/ 2 6 3

/1 2
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TABLE 5
CORRELATION OF REACTIONS TO CRUDE CONCENTRATE
WITH REACTIONS TO ACETIC ACID PRECIPITATE,

IN AFRICA

Size of reaction to Crude Concentrate (mm)
0-2 4 7 10 13 16 19 22 25 28 51 IT
75 4 5 1

7 8 6 2

1 2 *7 9 14 1

25;t2 1

1 2 12 8

15 12 6

1/4 7 1

1 *2
.1

Totall 84 26 19 21 25 27 15 3 1

otal

-
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TABLE 6
CORRELATION OF REACTIONS TO CRUDE CONCENTRATE
WITH REACTIONS TO ACETIC ACID PRECIPITATE,

IN INDIA

0-2

4

7

10

13

16

19

22

25

28

31

Size of reaction to Crude Concentrate (mn)
0-2 4 7 10 13 16 19 22 25 28 151

9891412 1

5 *4 4 1 2

1 2 *3 15

2 1 4 5 /

1 /3 *4 3 1

2 12 2 1

1 /2 8 4

13 2 *6 2

2 '4 1

1 *1

TotalI104 18 13 12 13 25 14 15 6 2-

TABLE 7

CORRELATION OF REACTIONS TO ALCOHOL
SUPERNATANT WITH REACTIONS TO RT 23,

IN AFRICA

Size of reaction to Alcohol Supernatant (mm)
0-2 4 7 10 115 16 19 22 25 28 31

101

12 10 1

2 7 14 2

2 1 1 '1

1 1 5 2

1 1 110 6 2 1

2 7 11 5 1

1 *2 7 4 1

/2

1-.

TABLE 8
CORRELATION OF REACTIONS TO ALCOHOL
SUPERNATANT WITH REACTIONS TO RT 23,

IN INDIA

Size of reaction to Alcohol Supernatant (nmn)
Total
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0.

c)
:

0-

4)

0

c0

h.
0

N1

0-2

4,

7

10

13

16

19

22

25

28

31

Total

115

16

9

15

13

17

15

15

7

2

222

0-2

-4

tc\ 7
C'J

M 10
0
+' 13
0
.0 16
a
;s4 19
0

a, 22
N

u) 25

28

311

108 1 1

9 12 2 1

13 3 *3 2 1

3 2 l 1 1

2 1 / 5 4 1 1

1 1 1 6 2 1

/1 / *5 4 3 1

1 1 2 *2 4 i

1 /3 '13

1 *1/~~~~~~~~~~~~~ '

1(

II

II

II

II

v1 wp 1

i g 4

f
i

Total 1148 25 5 4 9 7 15 11 13 .1 1241Total



SPECIFICITY OF VARIOUS NON-HEAT-TREATED TUBERCULIN PREPARATIONS

TABLE 9 r- 'E; 2

CORRELATION OF REACTIONS TO ACETIC ACID
PRECIPITATE WITH REACTIONS TO RT 23,

IN AFRICA

Size of reaction to Acetic Acid Precipitate (mm)

0-2 4 7 10 13 16 19 22 25 28 31 |Total

97 8 1 1

7 *6 4 1

3 2 *8 2 2

3 2 *3

1/1 *4 2

4 11 2

4 *6 10

2 3 *3 4

2

107 19 16 8 14 18 13 13 4

TABLE 10
CORRELATION OF REACTIONS TO ACETIC ACID

PRECIPITATE WITH REACTIONS TO RT 23,
IN INDIA

Size of reaction to Acetic Acid Precipitate (nmn)
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TABLE 11
CORRELATION OF REACTIONS TO CRUDE CONCENTRATE

WITH REACTIONS TO RT 23, IN AFRICA

Size of reaction to Crude Concentrate (mm)

0-2 4 7 10 13 16 19 22 25 28 31 Total
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TABLE 12
CORRELATION OF REACTIONS TO CRUDE CONCENTRATE

WITH REACTIONS TO RT 23, IN INDIA

Size of reaction to Crude Concentrate (mm)

0-2 4 7 10 13 16 19 22 25 28 31
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1 2
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SPECIFICITY OF VARIOUS NON-HEAT-TREATED TUBERCULIN PREPARATIONS

A more precise, quantitative analysis was under-
taken by dividing each correlation table into four
segments or intervals, according to the average size
of both reactions in each person. The first segment
consists of persons with reactions of 0-2 mm to
both tests; the second consists of other persons with
weak reactions, up to and including an average
reaction size of 10 mm; the third segment includes
persons with an average reaction size above 10 mm
and up to and including 16 mm; and the fourth
includes all persons with an average of both reactions
exceeding 16 mm. (This description is in terms of
averages of 3-mm classes. In terms of single milli-
metres, this corresponds to: (1) 0-1.5 mm; (2)
2-10.5 mm; (3) 11-16.5 mm; (4) 17 mm and above.)
The segments are illustrated in Tables 1-12 by lines
perpendicular to the diagonal. Of these segments,
only the second and the fourth have been included
in the quantitative analysis. The first segment
(" zero " reactors) obviously does not furnish any
information; and, on the assumption that the
second segment comprises a majority of persons with
non-specific sensitivity while the fourth segment
almost exclusively represents allergy induced by
tubercle bacilli of human type, it appears desirable
to exclude the third segment, which probably repre-
sents a mixture of both kinds of allergy.
From the second and fourth segments in each

table have been derived the distributions of individual
differences between the two reactions in each person;
and for each distribution of differences, the mean
difference and the variance has been computed.
These distributions and statistics are given in full
in Table 13, and a study of this table confirms the
visual description of the correlation tables. Alcohol
supernatant in strong reactors (fourth segment)
elicits reactions that are 2-3 mm larger than the
reactions elicited with the other three preparations,
while in the weak reactors (second segment) the
corresponding difference is 1-3 mm in the opposite
direction, as indicated by a minus sign in each case.
As already mentioned, the dosage of the various

preparations was selected so as to ensure reactions of
approximately equal size. While this goal has been
reached as closely as one could hope for, it should
still be realized that the dosages are arbitrary and
that the difference in any one segment is only of
trivial significance. A more essential description
of the interaction of the potency of the tuberculin
preparations with the level (and possibly origin) of
allergy may be obtained by contrasting the difference
for strong reactors with the difference for weak

reactors. This has been done in Table 14, columns 1
and 3, giving the difference for strong reactors
minus the difference for weak reactors, for each of
the twelve correlation tables. Tabulated in this way,
the data show a quite striking similarity between the
results from Africa and India, and it seems reasonable
to combine the results in one set of figures. The
estimated variances for the statistics in columns 1
and 3 are given in columns 2 and 4 of Table 14; the
variance is somewhat smaller for the results from
Africa (mean of the six variances 0.4235) than for
those from India (mean variance 0.8295) and the
combined results, in column 5, are therefore derived
with use of weights corresponding to these mean
variances (i.e., the results from Africa are given a
weight of 66.2%). The estimated variance of each
figure in column 5 is 0.28. The six stochastically
independent figures in column 5 may provide
separate mean values for each of the four tuberculin
preparations (in terms of deviations from a common
mean). These values are:

Alcohol supernatant . . . . . . . . . + 3.6 mm
Crude concentrate . . . . . . . . . . . 2.3 mm
Acetic acid precipitate . . . . . . . . . 0.4 mm
RT 23 . . . . . . . . . . . . . . . . -0.9 mm

From these values may be derived least-square
estimates of the six contrasts between the four pre-
parations. The latter six contrasts, given in Table 14,
column 6, are not stochastically independent, but
their significance may be judged from the following
analysis of variance, based upon the estimated
variance of 0.28 quoted above.

Item

Total.
Rest.
All preparations.

Alcohol supernatant versus
other three preparations .

Sum of squares 'f
78.39
0.27

78.12

70.53

Other three preparations . 7.59

Crude concentrate versus
last two preparations .

RT 23 versus acetic acid
precipitate .

7.06 1

0.53 1

6
3
3

xa p

0.96 >80%
279 very

small

1 252 very
small

2 27.11 very
small

25.21

1.89

very
small
>10%

There is thus no significant difference between
RT 23 and acetic acid precipitate, but otherwise the
preparations tested are both strikingly and signifi-
cantly different with regard to their relative potencies
in persons with strong and persons with weak
tuberculin sensitivity.
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TABLE 14
CONTRASTS BETWEEN COMPARISONS IN PERSONS WITH HIGH-GRADE SENSITIVITY AND PERSONS

WITH LOW-GRADE SENSITIVITY, FOR THE VARIOUS PAIRS OF TUBERCULIN PREPARATIONS

African population Indian population
-W eig te

Difference In reaction Difference In reaction mean of Least-
Comparison size for strong Variance size for strong Variance estimates square

reactors minus of estimate reactors minus of estimate in columns estimate
difference in reaction in column I difference in reaction in column 3 1 and 3
size for weak reactors size for weak recators

(1) (2) (3) _(4) (5) (6)

Alcohol supernatant
versus 5.959 0.362 5.365 0.765 5.758 5.9
Crude concentrate

Alcohol supernatant
versus 3.687 0.602 4.229 0.981 3.857 4.0
Acetic acid precipitate

Crude concentrate
versus -1.789 0.422 -2.040 0.817 -1.874 -1.9
Acetic acid precipitate

Alcohol supernatant
versus 5.203 0.379 4.399 0.657 4.931 4.6
RT 23

Acetic acid precipitate
versus 0.171 0.532 0.646 1.010 0.332 0.5
RT 23

Crude concentrate
versus -1.490 0.244 -1.685 0.747 -1.556 -1.4
RT 23

DISCUSSION

It is not a new finding that relative potencies of
tuberculin preparations may differ according to the
kind of allergy possessed by the persons tested.
Similar findings have been reported by a number of
authors (e.g., Nissen Meyer, 1952; WHO Tuber-
culosis Research Office, 1955; Comstock et al., 1964).
The usual inference from such findings is either that
the tuberculin preparations are " qualitatively
different "-i.e., they are not chemically identical
and do not simply differ by containing different
concentrations of an identical principle-or that
they are mixtures of the same several compounds,
but in differing proportions. The three unheated
preparations compared in this study must indeed be
expected a priori to differ chemically, having been
fractionated by chemical means. The only two
preparations not found to be different from one

another are also the only preparations prepared in
nearly the same way-namely, the acetic acid pre-

cipitate and the trichloracetic acid precipitate
(RT 23).
These findings are explained easily enough on the

assumption that weak tuberculin sensitivity is
" non-specific " (not caused by human-type tubercle
bacilli), as put forward by Palmer, Ferebee & Peter-
sen (1950), and that tuberculin preparations may
differ with regard to specificity. A tuberculin pre-
paration particularly specific for the type of Myco-
bacterium from which it has been prepared (human
type in this case) would discriminate well against
" non-specific " infection, while giving satisfactory
reactions in persons with homologous, human-type
infection. In practice, such a preparation (in suitable
dosage) would give larger reactions in persons with
strong allergy and smaller reactions in persons with
weak allergy, relative to an ordinary tuberculin pre-
paration; and statistics as given in Table 14, column 6,
would attain high positive values. Conversely, a
tuberculin preparation of particularly low specificity
would result in pronounced overlapping of the
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SPECIFICITY OF VARIOUS NON-HEAT-TREATED TUBERCULIN PREPARATIONS 393

distributions of reactions, by size, for allergy of
different origins; with such a tuberculin (contrasted
with a more specific product), statistics as given in
Table 14, column 6, would attain low or negative
values.
To the extent that such a mechanism is taken to

explain the data presented here, it may be concluded
that the alcohol supernatant is much more specific
than acid-precipitated tuberculin, which again is
somewhat more specific than crude concentrate.
Assuming that the " specificities " of different tuber-
culin fractions are in some way additive, one might
speculate that crude concentrate contains, in addition
to the components present in the alcohol supernatant
and the acid precipitate, a not inconsiderable amount
of a principle definitely less specific than acid pre-
cipitate. This possibility might be checked by skin
testing with the alcohol-precipitated tuberculin
fractions obtained from acid supernatant.

It has been demonstrated by Guld & Roelsgaard
(1965)1 that two tuberculin dilutions may be " quali-
tatively different" not because the tuberculins dif-
fer butbe cause the diluents differ, and that in this
case the phenomenon has no direct causal con-
nexion with the etiology of the tuberculin allergy.
There is, however, no reason to believe that the
diluent has exerted any differential effect in the
present case, since the same diluent, containing
0.005% Tween 80, was used for all four preparations.
Nevertheless, it would be desirable to study also the
relative potencies of doses ten or twenty times
as strong as those used here, in persons with weak
tuberculin sensitivity: if alcohol supernatant is truly
specific (and low-grade sensitivity truly "non-
specific "), the relative potency of the supernatant
should remain low in such persons.
The hypothetical specificity of alcohol supernatant

relative to RT 23 may be expressed in simple quan-
titative terms: if dosages are adjusted to give reac-
tions of identical size in persons infected with human-

' See article on page 345 of this issue.

type tubercle bacilli, it may then be expected that
" non-specific " reactions will be four or five milli-
metres smaller with the supematant than with RT 23.
The use in practice of a tuberculin preparation with
such a degree of specificity would go far towards
solving the problem of " non-specific " sensitivity
both for epidemiological purposes and for the pur-
pose of discriminating individuals infected with
tuberculosis.
Even if the biological specificity of the alcohol

supernatant should be confirmed in future experi-
ments, the road to practical, mass-scale application
may be long and difficult. This fraction is unheated,
sterilized only by filtration, and its heat-stability is
not known. The production for routine use of
tuberculin sterilized only by filtration would cer-
tainly present a safety problem, and it would be
highly desirable to find an additional, non-
denaturing sterilization method. Another problem
is that of quantity. While a considerable part of the
ultrafiltrate will precipitate with acid, so that acid-
precipitated tuberculin is cheaply produced, the
amount of alcohol supematant is much smaller, at
most a small percentage of the total protein content
of the ultrafiltrate.

Against these difficulties must be held the proba-
bility that a highly specific tuberculin will be increas-
ingly indispensable as the prevalence of tuberculous
infection declines. The prevalence of " non-specific "
sensitivity will presumably not decrease, and, while a
small number of large " non-specific " reactions (the
extreme " plus variants " of this distribution) may
be without significance in a population with many
truly infected persons, the same small number of
large "non-specific " reactions may completely
obscure the distribution of specific reactions when
the total number of the latter has become very small.
A highly specific tuberculin is, then, one of the tools
that would seem indispensable if the concept of
active tuberculosis eradication is to evolve into
something more than-idle talk.
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RtSUMI

Dans le cadre de travaux sur l'immunochimie de la
tuberculine, le Centre de recherche sur l'immunisation
contre la tuberculose, A Copenhague, a entrepris le frac-
tionnement chimique de filtrats, non chauffes, de culture
de Mycobacterium tuberculosis. Certaines des prepara-
tions ainsi obtenues ont servi aux epreuves tuberculi-
niques chez l'homme, et le pr6sent article rapporte les
resultats de l'etude comparative de quatre d'entre elles:
1) le concentre brut obtenu aprbs ultrafiltration de tuber-
culine non chauff6e; 2) la fraction resultant d'une
pr6cipitation par l'acide acetique, correspondant a
la fraction #proteine C)> de Seibert; 3) le liquide sur-
nageant apres precipitation complementaire par l'al-
cool ethylique; 4) le derive proteinique purifi6 RT 23.
Dans chaque cas, on a ajout6 du Tween 80 comme sta-
bilisateur.

L'enquete, effectuee en 1960, a porte sur deux groupes
de population: 1456 personnes au Malawi et 1316 per-
sonnes en Inde. Chacune d'elles a ete soumise 'a une
6preuve tuberculinique double, comportant l'injection

intradermique, en deux endroits differents, de deux pre-
parations determinees par randomisation. I

Les resultats ont ete identiques dans les deux regions.
Ils demontrent tres nettement les proprietes immuno-
logiques de la fraction tuberculinique represent6e par le
liquide surnageant apres precipitation par l'alcool. Les
reactions qu'elle provoque sont remarquablement intenses
chez les sujets a niveau allergique eleve, et sp6cialement
faibles chez ceux dont la sensibilit6 a la tuberculine est
de faible valeur. Si l'on admet que cette demiere, tres
repandue dans les regions tropicales, est habituellement
de nature non specifique, il semble que la tuberculine
ainsi preparee ben6ficie d'une specificite nettement supe-
rieure a celle du PPD ordinaire, et permette une meilleure
discrimination entre sujets infectes et sujets non infectes.

Les auteurs soulignent les avantages que pourrait
presenter 1'emploi d'une telle tuberculine hautement spe-
cifique, si les resultats deja acquis sont confirmes. Ils
soulignent cependant les difficultes pratiques de sa pro-
duction en vue d'une utilisation massive.
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