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STUDIES ON THE POTENCY ASSAY METHOD OF PPDs*

Settlement of Sequential Test Method and Comparison of the
Accuracy of This Method with the Human Test Method

Tetsuro KATAOKA
(Received for publication April 7, 1965)

«

In the preceding paper, a new rational assay method of Old Tuberculin employing “se-
quential test” on sensitized guinea pigs was presented. In the present paper, investigation was
made whether sequential test on sensitized animals is applicable also for the potency assay of
PPDs. Furthermore, the accuracy of this method was examined in comparison with the test on
human subjects.

In animal test, female albino guinea pigs weighing between 350 gr and 450 gr were
sensitized with intramuscular injection of paraffin oil suspension of killed and dried tubercle
bacilli (Aoyama B strain) in an amount of 0.05mg in 0.5ml. Six weeks later, animals were
injected intradermally on shoulder with 1:2,000 and 1:6,000 dilutions of OT to select those
which fill up the conditions as described in the previous paper.

Nine groups of each 5 sensitized and selected animals were injected with 2 different doses,
0.05 mcg and 0.2 mcg, of PPDs on each 3 points of back of both sides symmetrically. Reaction
sizes after 24 hours were measured on 135 points and the differences of the reaction sizes due
to these 2 different doses were calculated. And the mean square (u?) of these sizes and that of
their differences was calculated respectively. As these values converged respectively, they can
be analyzed statistically.

Then, the requirement of PPDs which is applicable for the practical use was determined
as follows : 1) the difference of reaction sizes between the standard dose and that of the sample
to be assayed must be within 1 mm, 2) the probabilities of producer’s risk and consumer’s risk
must be 0.10 and 0.05, respectively, 3) the value of standard deviation must be calculated from
the mean squar of the differences of reaction sizes by using chi-square distribution. Thus, the
acceptance number (@) and the rejection number (7,) were determined, and the assay diagram
and table were newly established.

From the data obtained, the ability of differentiating the potency of PPDs, in these animals
was evaluated and was compared with that of human test. The slope (b) calculated was 12.01,

the differentiable limit (D=4 y/7%) was 1.467, and the differentiating ability <»—1°gb|D ‘> in these
animals was 0.0116.

In human experiment, 5 groups of each 80 schoolchildren who reacted positively to tuber-

culin were injected intradermally with PPDs on the flexor side of both upper arms.

* From Department of Tuberculosis, National Institute of Health, Kamiosaki, Shinagawa-ku,
Tokyo, Japan.
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On one side, 0.05 mcg of PPDs was injected, and on the other side, 5 different doses i. e.
in Group-I 0.150 mcg, in II 0.087 mcg, in III 0.050 mcg, in IV 0.029 mcg and in V 0.017

mcg of PPDs was injected. Reaction sizes after 48 hours were measured and the differences of

reaction sizes and their mean square were calculated. Thus, the ability of differentiating

the potency of PPDs in these human subjects was found to be mathematically slightly inferior
to that of animal test. The slope (b) was 11.23 and the differentiable limit was 0. 0167.

It was concluded that this method of potency assay of PPDs is believed to be very useful

with a high accuracy and practicability.
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Fig. 1-a. Convergence of the Reaction Sizes due

to PPDs 0.2ug and That of Their Mean Square
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Fig. 1-b. Convergence of the Reaction Sizes due
to PPDs0.05ug and That of Their Mean Square.
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Fig. 2. Convergence of the Difference of Reaction
Sizes due to PPDs 0.2 ug and 0. 05 ug and
That of Their Mean Square
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Fig. 3. Assay Diagram for Potency of PPDs
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Assay Table for Potency of PPDs

(eo0=1.0, #=0.10, B=0.05)
(3injections per one animal)

Table 1.

N:l:i::l:f n Pass Re-test Rejection
4 12 <0.5| 0.5~10.5 <10.5

5 15 <2.0| 2.0~12.0 <12.0

6 18 <3.5| 3.5~13.5 <13.5

7 21 <5.0 5.0~15.0 <15.0

8 24 <6.5| 6.5~16.5| <16.5

9 27 <8.0 8.0~18.0 <18.0

10 30 <9.5| 9.5~19.5 <19.5
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Table 2. Difference of Reaction Sizes due to
0.05 ug PPDs as the Standard and 5
Different Doses of PPDs in

Human Subjects

Difference Group Total
of reaction 1 | 1T m v v number
size 0.150 g 0. 087 wg|0. 050 wg!0. 029 ug!0. 017 ugjof subject
(mm) | |
—11 1 1
—10 3 3
-9 8 8
-8 1 1 6 8
-7 4 7 11
— 6 7 11 18
-5 1 1 2 | 11 | 16 31
— 4 2 314 | 15 34
— 3 3| 11 7 21
-2 7 9 1 19
-1 3 6 | 18 | 11 4 42
0 3 10 1 27
1 310 16 4 33
2 3 | 11 5 23
3 11 10 6 | 27
4 12 9 7 | 28
5 11 1 19
6 9 4 1 14
7 10 2 12
8 7 7
9 6 2 8
10 31 4
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