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SYNOPSIS

Although many studies have been made on the lyophilization
of BCG vaccine, few reports on its stability have appeared. The
amount of living bacilli present in the vaccine and its allergenic
potency can be considered to be an indication of the stability of
the vaccine. The authors have already reported on the change in
viability of vaccines preserved for 17 months; in this paper two
experiments on lots of vaccines preserved for three years are dis-
cussed. The authors determined changes in viability after storage
and examined tuberculin reactions one to eighteen months after
vaccination. It was observed that the vaccines which had a relatively
high potency at the time of lyophilization maintained their ability
to induce allergy for at least two years.

It has been generally agreed that the advantage a dried vaccine has
over a liquid one is its greater stability. However, although many studies
have been made on the lyophilization of BCG vaccines,5 only a few reports
concerning its stability have yet appeared. In spite of large-scale routine
production carried out both in France and in Japan, there exists little
convincing information concerning the decrease in living bacilli and the
allergenic potency of dried BCG vaccine during storage.

The authors have been engaged in the study of this problem for the
past few years, and some of their early results have already been published.3
As considerably more material is now available, and since the results

* This article will also be published, in Japanese, in Kekkaku Kenkyui no Shimpo (Recent Advances in
Research on Tuberculosis).

479 -529



Y. OBAYASHI AND OTHERS

obtained are considered to be, to some degree, an indication of the stability
of BCG vaccine, a further report is presented here.

Changes in Viability of Dried BCG Vaccine preserved in a Refrigerator

Experiment 1
In this experiment, 38 lots of dried BCG vaccine, manufactured during

the period February-March 1951, were used. Culture tests were made on
the original bacterial suspension before it was lyophilized, on dried vaccine
immediately after production, and on vaccines after storage at 50C for 6,
11, 17, 24, and 35 months. These vaccines were prepared by the following
method:

(1) Preparation of the original BCG suspension. The bacillary mass from
9- to 12-day-old Sauton cultures was harvested by filtering, the moisture
was removed by pressing between two layers of filter-paper, and the mass
was then weighed and put into a sterilized flask containing crystal balls,
the number of which differed according to the amount of bacilli to be
ground. The flask was rotated on a shaking machine in such a manner as
to grind the bacillary mass by friction of the crystal balls, the procedure
followed being the same as in the routine production. Then 1% sucrose
solution was added to the contents of the flask to make a 9.6 mg/ml bacillary
suspension, which was dispensed, in 0.5 ml quantities, into sterilized ampoules.

(2) Lyophilization. Initial freezing of the material was carried out in
a desiccator at from -1 50C to -200C for approximately one hour. Desicca-
tion was then started at a vacuum of 2/100-6/100 mm Hg, the temperature
of the condenser being approximately -400C. Heating inside the chamber
was started about one hour after the beginning of desiccation, its maximum
temperature reaching 300C. After 6 hours' desiccation, sterilized dried
air was let into the chamber to release the vacuum, the chamber was opened,
and the ampoules were fixed to the sealing apparatus and hermetically
sealed at a vacuum of 10-1 mm Hg. The contents of the ampoules were
reconstituted with sterilized distilled water and subjected to serial tenfold
dilutions to the final concentrations of 10-4 mg/ml and 10- mg/ml of bacilli
(10-5 mg/mil and 10-6 mg/ml in the case of the original BCG suspension).
0.1 ml from each dilution was then inoculated on Ogawa's egg medium.
Five slants were employed for one dilution, and were incubated at 370C
for 4 weeks, after which the colonies were counted ; as a general rule, the
average number of viable units from two ampoules was calculated. In
the tables, the viability counts are based on an inoculum of 10-6 mg bacilli.

Experiment 2
In this experiment, 22 lots of dried BCG vaccine, manufactured during

the period March-April 1952, were used. Culture tests were made on the
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FIG. 1-2. CHANGES IN VIABILITY OF DRIED BCG VACCINE PRESERVED
IN REFRIGERATOR AT 50C
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original BCG suspension, on dried vaccines immediately after production,
and on vaccines after they had been stored at 50C for 6, 17, and 23 months.
The method of production used was identical with that in the previous
experiment, except for the following points: younger Sauton cultures
(from 8 to 10 days old) were used; the maximum temperature in the heating
chamber was lowered to 20O-25OC; and the time of drying was prolonged
to 7½2 hours.

In both experiments, when lyophilization was conducted with the same
BCG suspension but in different desiccators, the number of the desiccator
used was indicated by a letter attached to the lot number.

Results

Results are shown in Tables I and II, and in Fig. 1 and 2. Although
there is a certain degree of fluctuation in the viability curve of each lot of
vaccine, it is clearly apparent that the viability generally tends to decrease
as the period of storage increases. Thus, the average number of viable
units in 10-6 mg of bacilli in experiment 1 was 15.9 immediately after
production, 10.7 (67.3%) after 6 months, 10.2 (64.2%) after 11 months,
8.9 (56.0%) after 17 months, 5.1 (32.1 %) after 24 months, and 4.8 (30.2%)
after 35 months. In experiment 2, the average numbers of viable units were
28.1 immediately after production, 21.4 (76.2 %) after 6 months, 16.2 (57.6 %)
after 17 months, and 12.0 (42.7 %) after 23 months. The vaccines in experi-
ment 2 were generally found to contain more living bacilli than those in
experiment 1, both before lyophilization and after preservation. This is
probably due to the fact that, in the second experiment, as a result of the
studies on the relation between the viability and the growth phase of BCG,
cultures in the phase most resistant to lyophilization came to be used as a
matter of routine-for example, in this experiment only young cultures
(8, 9, and 10 days old) were employed. Nevertheless, the general tendency
towards decrease in average viable units was very similar in both experi-
ments during the two years of observation.

Change in Allergenic Potency of Dried BCG Vaccine after Storage in a
Refrigerator

Method

Eleven lots of dried BCG were employed, including 4 lots mostly used
in experiment 1 (400-E, 412-A, 419-D, and 403-A) and 7 lots mostly used in
experiment 2 (568-D, 569-A, 569-B, 569-D, 575-B, 576-A, and 591-D).
Human inoculation tests were made with these vaccines after preservation
for one, two, and three years in the case of the former, and after one gnd
two years in the case of the latter. The children inoculated were first-year
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TABLE I. CHANGES IN VIABILITY OF DRIED BCG VACCINE PRESERVED
IN REFRIGERATOR AT 5°C: EXPERIMENT I

Incubation Viable units in 10-6 mg bacilli
period of

Lot no. onoriginal mme after after after after afterSauto original diately
cultures suspen- after 6 1 1 17 24 35c(days)s siopen- months months months months months

397-B 11 5.2 3.0 3.4 3.0 3.6 2.6

397-C 11 16.0 5.4 3.6 4.4 1.7 2.6 2.6

397-E 11 5.4 4.2 3.5 4.2 3.1 3.4

399-D 12 3.0 3.6 3.6 2.0 2.2 0.9

399-E 12 30.4 4.4 7.8 3.9 2.6 3.1 0.8

399-F 12 7.0 9.4 3.8 1.8 2.7 2.9

400-A 11 35.4 16.8 13.8 10.2 15.3 4.4

400-E 11 39.5 35.0 8.2 18.8 7.8 12.0 5.8
400-F 11 33.6 19.2 14.9 13.6 8.0 9.8

401 -D 10 73.0 19.4 32.2 12.7 9.6 9.4 3.8

401 -E 10 11.6 10.2 11.5 7.4 8.7 8.9

402-C 11 57.0 8.4 5.0 5.6 5.4 4.6 3.5

402-D 11 23.2 7.2 6.4 8.8 5.5 4.9

403-C 9 65.8 37.0 10.4 11.0 15.1 10.8 3.6

403-E 9 30.5 13.8 7.1 16.8 4.6 6.8

406-A 10 41.2 24.0 10.0 13.8 7.2 6.4

406-C 10 172.0 17.4 16.4 5.7 8.4 6.0 2.8

406-E 10 16.0 14.4 5.8 12.8 4.7 3.3

409-A 12 42.4 1.8 3.2 7.0 4.0 3.4 4.1

409-C 12 4.2 8.6 7.2 2.4 1.0 2.2

412-A 12 105.4 15.8 25.8 24.2 14.8 9.0 4.0

412-C 12 18.4 22.0 30.7 13.6 9.9 7.9

415-C 11 30.2 5.2 4.0 8.2 2.8 4.6 2.5

415-E 11 3.8 7.2 4.9 4.8 4.2 2.6

417-A 1 1 64.2 14.6 10.0 17.0 11.0 3.4 9.2

417-E 1 1 34.6 4.8 20.5 14.8 2.6 6.3

418-A 8 + 12 22.6 12.0 13.8 15.6 5.2 12.3

418-C 8+ 12 15.6 12.0 25.0 8.8 10.1 5.8

418-E 8 + 12 63.2 23.2 13.8 12.2 13.9 2.8 6.8

418-M 8 + 12 14.8 15.5 9.7 6.8 4.3 4.9

419-D 9 50.4 9.2 9.0 10.1 15.4 2.4 6.9

419-M 9 14.2 10.0 6.8 17.1 6.8 15.8

420-A 11 5.4 4.4 9.6 6.8 2.5 2.3

420-D 11 46.6 11.0 5.0 4.2 4.4 3.6 2.6

420-M 11 5.4 0.6 5.9 2.0 3.1 1.6

422-A 1 1 17.0 12.8 12.1 17.6 4.0 3.8

422-D 11 50.2 20.8 7.4 8.9 13.8 4.8 1.2

422-M 11 9.0 9.6 5.4 2.0 3.2 2.5

II
Average 60.4 15.9 10.7 10.2 8.9 5.1 4.8
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TABLE II. CHANGES IN VIABILITY OF DRIED BCG VACCINE PRESERVED
IN REFRIGERATOR AT 5°C: EXPERIMENT 2

Incubation Viable unit in 10-' mg bacilli
period of

Lot no. original in origial immefdiately after after afterSauton inoriginal after 6 17 23cultures suspension drying months months months
(days)

568-B

568-C

568-D

569-A

569-B

569-C

569-D

570-B

570-D

571 -D

572-A

574-C

575-A

575-B

576-B

576-C

577-A

577-B

579-A

580-A

581 -A

582-C

10

10

10

10

10

10

10

10

10

10

10

9

8

8

9

9

8

8

9

10

9

10

Average

91.4

50.0

49.7

84.2

89.8

31.2

79.8

100.6

82.8

118.6

150.6

97.0

128.2

88.8

38.2

31.0

45.0

28.2

29.6

30.8

38.0

19.8

49.4

25.2

32.0

25.6

35.0

20.2

27.4

31.4

12.4

26.2

19.4

8.8

21.0

23.8

19.8

39.6

39.6

21.2

20.2

17.0

18.4

17.4

24.2

16.6

5.4

24.4

23.8

24.8

26.4

8.6

12.8

16.2

16.0

22.0

19.5

46.6

15.3

25.3

21.3

10.8

14.5

14.0

19.8

20.8

21.3

11.2

3.5

20.9

10.1

14.9

14.2

21.0

16.6

16.2

15.6

4.0

24.2

20.3

19.2

23.7

14.0

18.9

21.8

15.6

12.4

11.0

6.1

8.8

8.6

7.4

17.8

13.2

10.1

5.3

6.9

15.4

5.0

4.3

14.1

5.7

28.121.416.212.028,1 21,4 16.2 12.0

pupils of primary schools in the suburbs of Tokyo and neighbouring pre-
fectures. Pupils who had not previously been vaccinated with BCG and
had no reaction or showed erythema of not more than 9 mm in diameter
after tuberculin testing with 5 tuberculin units (TU) of old tuberculin (OT)
were selected. They were vaccinated intracutaneously with 0.04 mg on
the dorsal surface of the left upper-arm. Culture tests were also
made on the vaccines used for inoculation; these tests were carried
out either at the time of the reconstitution of the vaccine in the
laboratory, in the case of the children vaccinated in the Tokyo
suburbs, or after the inoculation, if vaccination was conducted in
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remote places. In the former case, the reconstituted vaccines were brought to
the school in a thermos containing ice, and in the latter, the vaccine was
reconstituted in the morning, used for inoculation, brought back to the
laboratory in the thermos, and then subjected to culture tests. In both
cases tests were made on the same day as vaccination.

Tuberculin reactions were examined 1, 3, and 6 months (in some cases
also 12 and 18 months) after vaccination. 5 TU of OT was injected on the
flexor surface of the left fore-arm. After approximately 48 hours, the site
was examined, and the children who showed erythema of not less than
10 mm in diameter (average of transverse diameters) were considered
tuberculin-positive. The presence or absence of induration and of double
erythema was also noted.

The same lQt of tuberculin was used throughout the first year. For the
second and third years, two other lots which proved to possess the same
potency as the previous one were used. Three examiners were engaged in
the testing, and the comparison of tuberculin reactions produced by the
same lot of vaccine preserved for different periods of time was always made
by the same examiner. The follow-up from the moment of vaccination to
18 months after was also conducted by one individual.

Results

Tuberculin reactions after vaccination and the results of culture tests
with vaccines used for inoculation are indicated in Tables III and IV.

The following method was adopted to compare the intensity of tuber-
culin reactions induced by inoculation with different vaccines, and also to
follow up. the change in the reactivity with the lapse of time after vaccination:
inverse sine transformation was made on the values of positive tuberculin
rates, induration rates, and double-erythema rates, and variance analysis
was done on the resulting figures. In order to ascertain the effect of storage
on the potency of dried BCG vaccine, tuberculin reactions at one, three,
and six months after vaccination were compared. Table III indicates the
tuberculin reactions induced by 4 lots of the vaccine used in experiment 1
which had been preserved for one, two, and three years. No significant
effect on the positive conversion-rates was found to be produced by pre-
servation. Positive rates were highest after three months and decreased in
the following manner: 3 months >6 months >1 month.

Although no significant difference was found in the induration rates
induced by vaccines preserved for one and two years, the rates were lower
when vaccines preserved for three years were used. The results were esti-
mated as 1 year *. 2 years >3 years. The induration rates were inversely
related to the number of months which had elapsed since vaccination:
1 month >3 months >6 months.
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EFFECT OF PRESERVATION ON DRIED BCG VACCINE

The influence of storage of the vaccine on double-erythema rates was
shown to be: 1 year >2 years . 3 years. Double-erythema rates observed
after vaccination were: 1 month >3 months >6 months.

When these three components-positive conversion-rates, double-
erythema rates, and induration rates-are considered together, the intensity
of tuberculin reaction in relation to the preservation period of the vaccine
diminishes as follows: 1 year >2 years >3 years. As to the progress of
tuberculin allergy after vaccination, a certain degree of inconsistency is
observed among these three components, but if induration rates and double-
erythema rates only are considered, the intensity can be expressed as:
1 month >3 months >6 months. When double-erythema rates are higher,
the inner erythema often tends to become smaller; this might also have
been the case here.

Furthermore, no difference in allergenic potency was observed among
these vaccines, except that with the 412-A lot, preserved for three years,
potency was a little weaker.

In Table IV, tuberculin reactions induced by inoculation with 7 lots of
the vaccine (experiment 2), preserved for one and two years, are compared.
There was found to be no significant difference in any of the positive
conversion-rates, or in the induration or double-erythema rates.

As far as the intensity of tuberculin reactions during the six months
following vaccination is concerned, it can be expressed as: 1 month-.
3 months >6 months for positive conversion-rates, and 1 month >3 months
>6 months both for induration and double-erythema rates. Thus the
intensity of allergy is considered to diminish in the following way: 1 month
> 3 months > 6 months. Moreover, almost no difference in allergenic potency
was observed between the vaccines employed, except that it was a little
stronger in 575-B and weaker in 569-A and 569-B.

Table IV also shows the results of tuberculin testing 12 months and
18 months after inoculation with a vaccine preserved for one year. Positive
conversion-rates were revealed to be: 3 months >1 month 6 months
>12 months >18 months; induration and double-erythema rates were:
1 month . 3 months >6 months *. 12 months > 18 months. These results
can be summarized thus: 1 month $23 months >6 months . 12 months
>18 months.

When the tuberculin reactions after one month and three months were
compared, no difference was found in induration rates and double-erythema
rates, but positive conversion-rates were higher after three months. Although
these results did not agree entirely with those of the previous examination,
this was due to the fact that the vaccine used in this examination had been
stored for only one year. This comparison, however, also indicated that
tuberculin reactions induced by the 575-B vaccine were a little stronger,
and those by the 569-A and 569-B vaccines a little weaker.
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TABLE IV. TUBERCULIN REACTIONS AFTER INOCULATION WITH DRIED BCG

Viable Tuberculin
units in

Preser- 10-6 mg 1 month 3 months
L t n vation bacilli

Lot no. period at the
(months) time of number i double number ind double

inocu- exam- positive er-nu ery-
lation ined ration thema ined ration thema

33.0 77 74 54 5 76 74 62 17
568-D (96.1) (70.1) (6.5) (97.4) (81.5) (22.4)

23 5.4 105 102 87 45 101 100 55 14
(97.1) (83.0) (42.9) (99.0) (54.5) (13.9)

13 17.6 79 72 50 20 79 79 33 10
569-A (91.1) (63.3) (25.3) (100.0) (41.8) (12.6)

25 4.0 126 123 100 57 122 119 34 12
(97.6) (79.5) (45.3) (97.6) (27.9) (9.8)

11 12.4 56 50 23 8 60 57 23 3
569-B (89.2) (41.1) (14.3) (94.3) (38.4) (5.0)

25 8.0 66 57 38 17 60 55 17 3

(86.5) (57.5) (25.8) (91.6) (28.3) (5.0)

11 9.0 81 78 44 1 76 73 49 9
569-D (96.4) (54.3) (1.2) (96.1) (64.5) (11.8)

23 13.6 119 119 96 50 109 109 60 11
(100.0) (80.6) (42.0) (100.0) (55.0) (10.1)

13 f 10.4 112 108 106 67 114 110 99 33
575-B (96.4) (94.7) (62.0) (96.4) (86.9) (28.9)

25 10.8 127 114 110 75 122 116 103 52
(89.7) (86.6) (59.1) (95.1) (84.5) (42.6)

11 15.2 103 91 69 35 95 92 33 13
576-A (88.3) (66.9) (34.0) (96.8) (34.8) (13.7)

24 7.4 141 139 113 55 154 148 61 9
(98.6) (80.1) (38.9) (96.1) (39.6) (5.9)

12 16.8 142 139 130 55 146 141 118 19
591 -D (97.9) (91.5) (38.7) (96.5) (80.8) (13.0)

24 11.0 146 141 124 20 151 142 86 3
(96.6) (85.5) (14.0) (94.1) (56.9) (22.0)

Figures in parentheses indicate percentage of number examined.

Discussion

Culture tests of dried BCG vaccine stored in a refrigerator revealed
that survival rates after preservation were 67.3 % and 76.2% after 6 months,
64.2% after 11 months, 56.0% and 57.6% after 17 months, 32.10% and
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VACCINE PRESERVED IN REFRIGERATOR AT 50C: EXPERIMENT 2

reactions after

6 months 12 months 18 months

number ind double number indu double number indu- double
exam- positive ration nedo atoined thema inexaed ration thema ined ratin,thema

73 69 116 4 76 66 7 0 110 88 O O
(94.5) (21.9) (5.5) (86.8) (9.2) (0) (80.0) (0) (0)

101 92 4 5
(91.2) (4.0) (5.0)

82 75 3 0 75 66 0 0 84 50 0 0
(91.6) (3.6) (0) (88.0) (0) (0) (59.5) (0) (0)

114 98 1 0
(86.0) (0.9) (0) I I

65 59 0 0 59 48 0 0 61 50 0 0
(90.7) (0) (0) (81.4) (0) (0) (82.0) (0) (0)

64)52 0 0
(81.3) (0) (0)

80 74 17 4 77 70 1 0 108 88 | 0
(92.6) (21.3) (4.9) (90.8) (1.3) (0) (81.5) (0) (0)

114 105 1 1
(92.2) (0.9) (0.9)

ill 105 62 17 103 101 56 20 108 65 3 2
(94.6) (55.8) (15.3) (98.1) (54.4) (19.4) (60.2) (2.7) (1.8)

129 119 60 9 ( (1.8)
(92.2) (48.6) (7.0)

106

132

104
(98.2)
118
/1Q1 A \

I O 1.4)

144 135
(93.7)

153 149
(97.4)

7

(6.6)
1
(0.8)

19
(13.2)
46
(30.1)

0

(0)
0

(0)

2
(1.4)
3
(2.0)

101

135

87
(86.2)

3
(3.0)

130 15
(96.3) (10.2)

0

(0)

3
(2.2)

94

159

73
(77.6)

96
(60.3)

0

(0)

6
(3.8)

0

(0)

(0.6)

I___I____ I!L

42.7 % after 23-24 months, and 30.2% after 35 months. Thus the number
of living bacilli in the vaccine was observed to decrease gradually. The
authors have already reported on the change in viability of vaccines pre-
served up to 17 months (experiment 1).3 4 It was seen that a decrease in
viability took place during the early period of storage, and that between

539

.



Y. OBAYASHI AND OTHERS

4 months and 11 months the vaccine became more stable. Similar results
have also been obtained in the present experiment with 22 other lots (experi-
ment 2), revealing only a slight decrease between 6 months' and 17 months'
preservation. However, culture tests carried out up to three years after
showed that the tendency to decrease persisted.

Furthermore, the first experiment in human inoculation revealed that
the potency of dried BCG diminished as the period of storage increased:
1 year >2 years >3 years; but in the second experiment, no significant
difference in the allergenic potency was found between the vaccines pre-
served for one and two years. It must be pointed out that the cause of this
discrepancy was that the vaccines in the second experiment generally con-
tained more living bacilli (number of viable units at the time of inocula-
tion: about 10 in 10-6 mg bacilli) than those in the first. Consequently, in
spite of the decrease in viability during a storage period of from one to two
years, the allergenic potency of the vaccine was not affected. This supports
the conclusion of B0e, that the antigenic property of BCG vaccine depends
upon the presence of a minimum quantity of viable units, but that, beyond
this minimum, variations in viability do not demonstrably alter the anti-
genicity of the vaccine.' Furthermore, culture tests were made on all the
vaccines used in the inoculation, and no correlation was found between
the tuberculin allergy induced and the viable units in the vaccine. This
does not seem to be in accordance with the results obtained by the Japan
BCG Research Council,2 but can be accounted for by the fact that the
viability of the vaccines in our present experiment was far higher than
that of the vaccines employed by the Council. The number of viable units
in the latter vaccine was, for the most part, below 20 in 10-5 mg bacilli
-namely, 2 in 10-6 mg-and the correlation of the viable units with
tuberculin-positive rates fell within this range, while in our present experi-
ment most of the vaccines contained a greater number of viable units.
Moreover, in the experiment described here, although culture tests and
vaccinations were made on the same day, the period of time from vaccina-
tion to culture test was not always the same, varying according to the place
where the vaccination was carried out. Thus there remains some doubt
as to the reliability of the culture results in representing the actual number
of viable units contained in the vaccine at the time of vaccination.

There is no consistent opinion on the numerical representation of the
intensity of tuberculin reaction and the method of evaluation of each of
its components, particularly when the potency of BCG vaccine is repre-
sented by the allergy induced. In this paper, the authors have attempted
to make a statistical analysis using positive conversion-rates, induration
rates, and double-erythema rates. Several cases in which tuberculin reac-
tions in two groups inoculated with the same lot of vaccine preserved
for different periods were examined by different persons, have been omitted,
to obviate the possibility of variation in interpretation. These cases in
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fact revealed considerable differences, in spite of the effort to make the
method of examination as uniform as possible; the authors therefore con-
sider that the results of examinations carried out by different workers
in order to compare the intensity of tuberculin allergy should not be accepted
as totally reliable.

At any rate, it has been proved that the present dried BCG vaccine,
prepared with approximately 1% sucrose as adjuvant, possesses a high
degree of preservability as long as it is kept at about 50C. It has also been
shown that although the number of living bacilli in the vaccine does gradually
decrease, given that they are initially present in relatively large quantities
the allergy-producing potency of the vaccine is maintained at a satisfactory
level for at least two years. In particular, it will be noted that, with such
vaccines as those employed in experiment 2, no difference in allergenic
potency between the vaccines preserved for one and two years was found.

This paper has dealt, to some extent, with the problem of preservation
of dried BCG vaccine at relatively low temperatures. As far as preserva-
tion at higher temperatures is concerned, the authors have already published
several reports indicating that the viability and allergenic potency of BCG
diminish markedly with an increase in temperature.

This seems to indicate a limitation of the present dried vaccine, and
further work is required on this aspect.

RItSUMIt

Les recherches poursuivies par les auteurs au cours de trois annees sur la stabilite
du BCG lyophilise leur permettent d'affirmer que le vaccin dess&eh additionn6 de 1%
de saccharose, conserve a 50C, garde longtemps ses propri6tes. Si la teneur initiale en
bacilles viables est assez elevee, l'activite du vaccin reste satisfaisante pendant au moins
deux ans. La question du maintien des proprietes du BCG desseche conserve a des temp&
ratures superieures reste entiere.

Le nombre des bacilles viables, etabli par la methode des cultures, diminue graduelle-
ment au cours de la periode de conservation. La proportion de bacilles viables, qui
etait de 67,3% et 76,2% apres 6 mois, dans les experiences que relate cet article, s'etait
abaissee a 30,2% apres 35 mois. Lors d'experiences anterieures, portant sur 17 mois de
conservation, la teneur en bacilles viables avait paru se stabiliser apres quelques mois.
11 semble, d'apres les observations r6centes, que la diminution se poursuive lentement.

Le pouvoir allergene du vaccin a ete evalue, au cours de la periode de conservation,
par inoculation a l'homme. L'activit6 d'un premier lot avait baisse sensiblement de la
premiere 'a la troisieme annee de conservation. Celle d'un second lot, au contraire, n'etait
pas sensiblement differente apres un ou deux ans de conservation. Cette divergence peut
s'expliquer si l'on admet que le pouvoir allergene est lie a la presence d'un nombre mini-
mum de bacilles viables et que l'augmentation de la teneur en bacilles au-dela de ce nombre
limite n'affecte pas de fa9on sensible le pouvoir allergene. Or, dans l'experience en ques-
tion, la teneur du second lot en bacilles viables 6tait superieure a celle du premier et,
malgre la baisse graduelle, est restee superieure au nombre limite.
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L'expression numerique de l'intensite de la reaction tuberculinique et la methode
d'6valuation de chacun des elements qui la composent font encore l'objet de contro-
verses. Cette question est particulibrement delicate lorsque l'activit6 du vaccin est appre-
ciee d'apr6s des ph6nom6nes allergiques. Les auteurs ont tent6 de faire I'analyse statis-
tique des resultats obtenus en utilisant comme crit6res les taux de conversion, d'indura-
tion et de double 6ryth6me. Pour le calcul, on n'a pas tenu compte des r6sultats lus par
des personnes diff6rentes, afin de ne pas introduire avec ce facteur individuel une variante
supplementaire. Les differences, en effet, ont ete considerables suivant les personnes qui
ont effectue les lectures. Les auteurs estiment que la comparaison des resultats qui sont
lus par differentes personnes est fortement sujette a caution.
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