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I. MODE OF ACTION OF OLIGONUCLEOTIDE FRACTION
EXTRACTED FROM MYCOBACTERIUM BOVIS BCG

Saburo YAMAMOTO *
(Received 29 June 1994)

A fraction extracted from Mpycobacterium bovis BCG was found to exhibit strong
antitumor activity. This fraction, which was designated MY—1, caused some animal tumors
to regress and/or prevent metastasis very effectively. MY—1 after digestion with DNase
had almost completely reduced activity, while MY—1 digested with RNase did not. MY-1
also augmented natural killer (NK) cell activity of mouse spleen cells in vitro, and produced
factors which showed anti—viral activity and rendered macrophages cytotoxic towards
tumor cells. The function of the factor to activate macrophages was destroyed by treatment
with anti—interferon (IFN)—gamma antibody, while the anti—viral activity was destroyed
by treatment with anti—INF alpha/beta antibody.

The oligonucleotides contained in MY—1 distributed in a broad range of molecular size,
and peaked at 45 nucleotides. We synthesized 13 kinds of 45—mer nucleotides with sequence
present in the known cDNA encoding various BCG proteins. Six out of these oligonu-
cleotides, which contained one or more hexameric palindromic structures, showed strong
antitumor activity, while the other without palindrome did not. These active oligonugleo-
tides possessed the capability to induce IFN and to augment NK cell activity of mouse
spleen cells by coincubation in vitro. When a portion of the sequence of the inactive
oligonucleotides was substituted with either palindromic sequence of GACGTC, AGCGCT or
AACGTT, the oligonucleotide acquired the ability to augment NK activity. In contrast, the
oligonucleotides substituted with another palindromic sequence such as ACCGGT was
without effect. Furthermore, exchange of two neighboring mononucleotides within, but not
outside, the active palindromic sequence destroyed the ability of the oligonucleotide to
augment NK activity. Taken together, these findings indicate that some, but not all, of the
6—mer palindromic sequences are essential for the activity of oligonucleotides. The size and
the number of palindromes as well as the extra—palindromic sequences also influenced the
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activity. Eighteen—mer to 30—mer oligonucleotides with 6—mer palindromic sequence as
AACGTT showed the activity, while those less than 16—mer oligonucleotides did not. A 30—
mer oligonucleotide with a 10-mer palindrome and extra—palindromic oligoguanylate
sequences showed the strongest activity among the oligonucleotides tested.

When one of the active 22—mer oligonucleotides, AAC—22, was conjugated with
liposome and transfected to mouse spleen cells in vitro, a significant IFN induction was
recognized by a low concentration of 0.0032 ug/ml after the incubation for 18-24 hr ;
lipofection was 3000—fold more efficient than the naked oligonucleotide. While an inactive
22—mer oligonucleotide, ACC—22, took little to induce IFN. The binding of *p—oligonu-
cleotides to mouse spleen cells was examined. The amount of AAC—22 to bind the cells was
almost equal to that of ACC—22. The results obtained above suggest that the triggering for
IFN production is the transfection of the active oligonucleotides to spleen cells but not the
binding to the cell surface receptor to transfer the inducing signal into the cell. The reason
why the active oligonucleotide possess activity is still obscue. A further study on the mode
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of action for IFN induction by the potent oligonucleotides is in progress.
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II. ESTIMATING THE YEAR OF ERADICATION OF TUBERCULOSIS IN JAPAN
Masako OHMORI *
(Received 22 June 1994)

The year by which tuberculosis could be eradicated, has been discussed for several
foreign countries, and based on those results, new strategic plans and goals have been
elaborated. Therefore, in Japan too, it was desired to estimate the point at which
eradication of tuberculosis would be achieved.

The author estimated the year of eradication of tuberculosis, according to the criterion
proposed by Dr. Styblo that “tuberculosis is eradicated when the prevalence of tuberculosis
infection in the general population has fallen below 1 % and continues to decrease”.

If the risk of infection is changing at a regular rate, it is possible to estimate the risk
of infection at any particular time. Once the risk of infection is determined, it is also
possible to calculate the age—specific prevalence of infection and the proportion of the
population infected with tubercle bacilli at any given time.

In Japan, the risk of infection before World War II was assumed to be around 4% ;
since then, it has declined on average, by 10 to 11 % annually. The incidence rate in Japan
also has declined, on average, by 10 to 11 % annually. However, since late 1970s, the annual
speed of decline of the incidence rate has slowed down. Therefore, I assumed that the recent
trend of the infection risk is the same as the trend of the recent incidence rate among the
0—29 year age—group.

The size of the effect of age on the risk of infection has been discussed. The author also
considered age—effects in the model. The weight applied to the risk of infection by age was
determined by examining the age—specific positive rates in the 1930s, that’s before the era
when BCG vaccination was widely used.

Weighting the risk—difference by age to the model that the annual risk of infection up
to 1947 was 4 % constantly ; since then, it declined by 10 % annually from 1948 to 1977 ; and
then, declined by 5% annually, I concluded that the eradication of tuberculosis in Japan will
be achieved around 2060.

* From the Research Institute of Tuberculosis, Japan Anti—Tuberculosis Association 3—1-24,

Matsuyama Kiyose—shi, Tokyo 204 Japan.
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Table 1 The Assumptions for Estimation of Risk of Infection
and Age—specific Prevalence of Infection.
Model (1) : The annual risk of infection up to 1947 was
4% and did not change according to calendar
year ; since then, it has declined by 10%
annually. The annual risk of infection in
a year does not change according to age.
Model (2) : The trend of annual risk of infection up to
1977 was the same as Model (1) ; since then,
it has declined 5% annually. The annual
risk of infection in a year does not change
according to age.
Model (3) : The trend of annual risk of infection is
the same as Model (2). The annual risk of
infection in a year changes according to age.
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Table 2 The Prevalence of Infection (%) at the Specific Age
and he Estimated Proportion of the Population
Infected with Tubercle Bacilli, Japan, 1990~2010.

Age Calendar Year
(yrs)

1990 1995 2000 2005 2010
5 0.4 0.3 0.2 0.2 0.1
10 0.9 0.7 0.5 0.4 0.3
15 1.5 1.2 0.9 0.7 0.5
20 3.2 2.4 1.8 1.4 1.1
25 5.6 3.9 2.9 2.3 1.8
30 8.9 6.2 4.4 3.3 2.6
35 14.1 9.3 6.4 4.6 3.5
40 22.5 14.5 9.6 6.7 4.8
45 34.9 22.8 14.7 9.8 6.8
50 47.9 35.1 23.1 14.9 10.0
55 60. 3 48.1 35.3 23.2 15.1
60 72.6 60.5 48.3 35.5 23.4
65 80. 4 72.1 60. 6 48.4 35.6
70 85.1 80.5 72.8 60. 7 48.5
75 817.9 85.1 80.5 72.9 60.8
80 90. 2 88.0 85.2 80.6 72.9
85 92.0 90. 2 88.0 85.2 80.6
All 31.2 28.2 25.2 22.0 18.8
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