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DILUTING SOLUTION FOR THE OLD TUBERCULIN*

Nozomu ASAMI, Yuko SHIMIZU, Toyoho MUROHASHI and Michiaki MAEDA

(Received for publication August 4, 1965)

Since 1947 boric acid-borax buffer has been used in Japan as the buffer solution to dilute
old tuberculin. However, erythema due to non-specific reaction was noticed not seldom by the
use of the tuberculin diluted with this buffer. Then, the comparative studies were conducted
on the appearance of non-specific reaction and the preservability of the potency when various.
kinds of diluting solution were employed.

In these studies the inhabitants of Amami main island were examined, where no tuberculin
injection has previously been made. The diluting solutions compared were boric acid-borax
buffer, phosphate buffer and physiological saline, and the old tuberculin was diluted by them
into 1:2,000, respectively. The resulting dilutions were compared of their potency not only
immediately after preparation but also after about 2 years preservation either in a refrigerator
or in an incubator.

Results :

1) Erythema due to non-specific reaction appeared obviously more frequently by boric
acid-borax buffer than by phosphate buffer. Quite the same trend was observed by the old
tuberculins diluted with above mentioned buffer solutions.

2) After 2 years preservation in a refrigerator no decrease was noticed in the potency of’
both tuberculins diluted with either boric acid-borax buffer or phosphate buffer, while the
potency of tuberculin diluted with physiological saline alone decreased markedly. Preservation
in an incubator resulted in the decrease of potency of all of the tuberculin solutions prepared
with the above mentioned 3 kinds of diluting solutions.

From these results, it became clear that phosphate buffer and physiological saline are
preferable to minimise non-specific reaction, and boric acid-borax buffer and phosphate buffer,
on the other hand, are preferable to keep the potency of diluted old tuberculin unchanged for
a rather long time period.

As the conclusion, phosphate buffer seemed to be most adequate as the diluting solution
of old tuberculin.

* From Department of Tuberculosis, National Institute of Health, Shinagawa-ku, Tokyo, Japan.
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Table 1. Reaction More Than 5mm Caused by the Boric Acid-borax
Buffer Solution in the Inhabitants of Amami Main Island
Number | Erythema size (imm)
| of ! i More than 10 mm
- | examinee 5~ ‘ 10~14 | 15~19 ) 20~24 ‘ 25~ }Number‘ o
G Male 126 49 | 19 | 14 13 53 | 4.3
- !
“* Female 1,206 40 11 | 1 8 1| 2 L7
0~9 781 4 1 | |
10~29 1,011 46 17 | 8 11 3 | 39 3.9
Age [30~49 400 | 21 7 . 6 8 4 25 6.3
50~69 190 4 3 1 2 1 7 3.7
70~ } 60 6 3 3 5.0
— 811 3
*Grade of
reaction + 258 8
toOTina | 209 5 1 1 0.5
Slution | 4 763 | 49 | 16 | 7 | 4 29 3.8
ik 401 24 13 8 17 6 44 10.9
2,442 | 89 | 30 | 15 | o1 | 8 | 74 |
Total ! | |
9% : 100.00 3.7 | 1.2} 0.6 09| 0.3 3.0iv
- Note: *+ — erythema size less than 4 mm.
+ ” between 5 and 9 mm,
+ ” more than 10 mm without definite induration,
+ ” 7 with measurable induration.
H ” ” ” and
double erythema, vesicle on necrosis.
Table 2. Reaction More Than 5 mm Caused by the Phosphate Buffer
Solution in the Inhabitants of Amami Main Island
i‘ Numfber Erythema size (mm)
i et - N More than 10 mm
| examinee | 5~9 {1o~14 ‘ 15~19 | 20~24 | 25 lNumber} o
Male 1,019 16 1 1 0.1
Sex
Female| 1,252 52 6 1 1 ' 8 0.6
0~ 9 549 3
10~29 583 10 1 1 0.2
Age |30~49 606 16 1 1 0.2
50~69 399 24 1 1 0.3
70~ 134 15 4 1 1 6 4.5
— 810 5
Grade of
reaction + 108 1 1 0.9
toOT ina + 175 8 2 1 1 4 2.3
diluti
ot1:2000 | 73 | 34 | 2 2 0.3
T 405 18 2 2 0.5
‘ T T
| 2,271 | 68 1
Total 4 | 1 1 9
i 100.0, 3.0, 0.3 ' 0.04 | 0.04 0.4
I | 1

Note : Same as Table 1.
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Table 3. Correlation between the Degree of Reactions
Caused by Tuberculin Diluted Either in Boric

Acid-borax Buffer Solution or in Phosphate Buffer Solution

Tuberculin diluted in P-buffer

— + + H | Total
— 451 24 | 11 6) (28)
1 3 o 492
g
a + 11 16 7 4 38
P T B e
] :
k- + 16 18 | 11 16 61
3 :
; # | 25 19 { 20 21 51 376
=
bt
L i 4 1 6 25 151 187«
] —_—
= (83)
Total | 507 78 55 312 202 | 1,154
I
(7.2%) (17.5%)
514 (44.5%)
569 (49.3)
Note : 1. Same as Table 1.
2. Mean size of erythema
Boric acid—borax buffer : 11.21 mm
Phosphate buffer :11.15 mm
Fig. 1. Effect of Storage Conditions on the Potency

of Tuberculin Dilution (Animal experiment)
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Fig. 3. Effect of the Storage Conditions on the
Potency of Old Tuberculins in Different
Kinds of Diluent (By sign test method)
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