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Table 1 Development of the concept on the mechanism of tuberculosis transmission

WRBRRDE 2 T5 DB

Year Researcher Concept on tuberculosis transmission

4 Lk HHDBRICOVTOERT

1819 Laennec R (1781-1826) Publication of Traite de L’Auscultation Mediale et des Maladies des Poumons
et du Couer. He described diverse forms of tuberculosis. Laennec observed
tuberculous cases developed soon after infection, but he concluded that hered-
ity might be more important than infection for tuberculosis.

[HBEZE WHEEER] P17, 2 OMBBEBEICOVTRHLVERE L, BEeE)HD

RT3, BIEEEEETEIEVWEER

1865 Villemin JA (1827-1892) Villemin has demonstrated tuberculosis infection clearly by the inoculation of
the cavitary material from human to the rabit. He repeated the same experi-
ments for six times, and confirmed the infection in all.
Mt BEORBRORIT A ROBICHEEL, HBORRERD. TORAKOERZ 6 bk Y
B LS R FERR L 72

1867 Virchow R (1821-1902) Virchow never gave up the “oncologic theory of tuberculosis”, even after the
publication of the results of experiments by Villemin.
Villemin DSBS B % 5 L7250 186712 D, MEOMEHH2EThr oz

1882 Koch R (1843-1910) Discovery of tubercle bacilli.
HEE DR

1888 Cornet G (1858-1915) Cornet considered that tuberculosis is to be transmitted by the inhalation of
the sputum-contaminated dust particles from the dried expectorated sputa. (dust
infection theory)
HBE OB LA 22 o 725 DRG] LTSS 5 & EiR (R

1889 v Behring E (1854-1917) Insisted the infection from contaminated milk with Mycobacterium bovis
during infant years.
R FURINC 20 O B 5 L EiR

1897 Flugge C (1849-1923) Droplet scattered by cough is more important than contaminated dust particles.
(droplet infection theory)
BEOGORECTHEST 5 & EiR RIKRFD)

1948 Wells WF Mechanism about droplet nuclei infection has been studied precisely and
extensively using original apparatus. (droplet nuclei infection theory)
RUAL S EBRO IR % o C, UMD X 7 = X 2 % FAICHIZE

1959 Riley RL Riley confirmed experimentally that aerosol produced by coughing transmits
tubercle bacilli to guinea pigs, infection occurs by the inhalation of single
droplet nuclei, infection can be prevented by ultraviolet radiation, and so on.
WEBBEORKETENE Y MBS 5 2 & 27t

1968 Houk VN Droplet nuclei infection theory has been confirmed epidemiologically at the

occasion of tuberculosis outbreak in the warship.
KE DM THRA L 7 5L FS S TRA% ORI R Y & 222 2 FEW
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Table 2 Tuberculin positive rate of the family member aged 0—4 according to the bacteriologic status
of the source (Sepkowitz KA'™) ## O HFRIRIH 0 ~ 4 RO BERBED ¥ KISHIER
Observation site Observation year Smear positive Smear(—) culture(+) Smear (—) culture (—)  Control
Bgti jaiE=2is BRI B (—) $2# (+) WA (—) §5% (—) o
Philadelphia 1930s 115/145 (79) 31/108 (29) 15/71 (21) 38/210 (18)
Oslo 1940-53 375/644 (58) 115/368 (31) NA 1/61  (2)
Rural area in England 1948-52 97/161 (60) 11/82 (13) 6/83 (7) 12/189 (6)
Edinburgh 1954-55 40/127 (31) 10/56 (18) 20/159 (13) NA
Rotterdam 1967-69 20/40 (50) 2/43  (5) 4/91 (4) <1%
Canada 1966-71 90/309 (29) 11/181 (6) 8/122 (7) 0.7%

No. tuberculin (+)/No. tuberculin read (Tuberculin positive rate)

WIS HD 5.
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Infectivity of the patient

Fig. Scheme showing the infectivity of tuberculosis patients
according to the bacteriologic and coughing status

The infectivity of the patients changes successively according to the
bacteriologic, coughing status, and so on. Never give a simple and
definite judgment of the patient’s infectivity by the bacteriologic
result alone.
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‘——-— Review Article '——

TRANSMISSION OF TUBERCULOSIS (I)

Masakazu AOKI

Abstract BCG vaccination has been given to infants and
children so extensively and repeatedly for more than 55 years
in Japan that it is very difficult, or often impossible to diag-
nose tuberculosis infection by tuberculin testing. On the other
hand, as the treatment of latent tuberculosis infection has
become more and more important recently, diagnosis of infec-
tion is becoming more and more important at the occasions of
contact survey. However, understanding of the health care
workers about transmission of tuberculosis is incomplete
frequently at present. This is the reason why the author has
written this review. The author has described on the history of
the progress of droplet nuclei infection theory, infectivity of
tuberculosis by bacteriological status of the patients, impor-

tance of cough, susceptibility of the host, and environmental
factor concerning transmission of tubercle bacilli in this issue.

Key words: Tuberculosis transmission, Droplet nuclei infec-
tion, Airborne infection, Infectivity of smear positive case,
Infectivity of culture positive case, Sensitivity of the host,
Compromised host, Air exchange

Japan Anti-Tuberculosis Association
Correspondence to: Masakazu Aoki, Japan Anti-Tuberculosis

Association, 1-3-12, Misaki-cho, Chiyoda-ku, Tokyo 101-
0061 Japan. (E-mail : maoki(@jatahq.org)

vi0¢



