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(1) KSR VR W 0 38 VIR V2 B 3 2 R PR
R E B (ATCC: 27294) & %\ I HA% TR FRR
S HERR % H A5 H Mycobroth (238 L, McFarland No.1
FCTHE LKA L L7z McFarland No.1 i, W%
107 CFU (colony forming unit) /m/ T 1), WYEHE Tl ¥
LO2ICARY T 29, DWTREEN KD 2V IidLAR
WK%, RBREMNTI0CFU/MmI 2 & 10 CFU/m! ¥
TN 68 ) DMEDHEMIPHEMEERL, BOKED
WEE T CIESICHEEAMRB IN D2 RIT L. RE
B9, MR % 3,000 T200 80 L, LI
Om/ & Wk5], JEH | m/ % R MGITH M~ 0.5 m/ £
H, R, REREIZSOu THMAZERLIOE
ETHRELL, BEKOKRIL, EEMH STV S M

Sk WS34 % 4 20084F 4 B

RIEMEEE Lt £ T7E— 18, 1 +RT 7525,
2HIEHTE—3~68, 3ty 7 F— TBULICH
Y55 (Tablel, 2)o

(2) REIERLEIP

SOmIT—H4 VKB % v b (BEYY—7 v FER)
IOmIOREEGKE VR, EHENEEEEORS
M40 %, 30 MRE KIS CHEMRALEAEIE
X, 3,000 T2 0, THIim 2K LLKERS]
L7 126113, NALCALE % 17\ IR A HE il L )
WMDOBREE AT > 720 85 (Table 2, fEHI17~24) i,
NALCALH % K0y L7z MABIZTMHKERMR DSV ix
Ptk 1 AMLAPN ISR L 720

(3) LML REHR

RTube kit (Respiratory Research Co, VA USA) % fiv»10
DMEBILAERERAAR, | ~2ml OFRERIEL IR

Table 1 Collection efficiency of Mycobacterium tuberculosis suspended in normal saline or
distilled water after centrifugation

M. tuberculosis 10° 10° 10° 10° 10* 10* 10° 100 100 100 10 10 ~— -

(CFU/m))

NS Dw NS Dw NS DW NS DW NS DW NS DW NS DW
Smear 3+ 3+ 3+ 3+ 24+ 2+ 1+ 2+ 0 1+ 0 0 0 0
Culture + + + + - + — + - —

Running days on

culture 6 6 12 7 11 11

CFU=colony forming unit ; NS=normal saline ; DW =distilled water

Table 2 Summary of microbiology data

Sputum Exhaled breath condensate Water bubbled with exhaled breath
Subject Smear Culture PCR-TB Smear Culture PCR-TB Smear Culture PCR-TB

1 3+ 1w+ + - - - - - -
2 3+ 1w+ + - - - NA NA NA
3+ 3+ W+ + - - - - - -
4 2+ W+ + - - - NA NA NA
5 3+ W+ + - - - - - -
6 3+ W+ + - - - - - -
7+ 3+ W+ + == - NA NA NA
8 3+ W+ + - - - - - ~
9 3+ W+ + - - - - - -
10* 3+ W+ + - - - - - -
11* 3+ W+ + - - - - - -
12 3+ W+ + - - - - ~ -
13 1+ Iw+ 4 - - - - - -
14* 3+ W+ + - - - NA NA NA
15% 1+ 1w+ o+ - - — ~ - -
16* 3+ W+ + - - - - - -
17 3+ W+ + - - - - - -
18* 3+ W+ + - - - - - -
19 3+ W+ + - - - - - -
20 3+ W+ + - - - - - -
21 2+ W+ + - - - - - -
22 24+ W+ + - - - - - -
23 24+ W+ + - - - - _ -
24 2+ W+ + - - - - - -

*Subjects whose samples were obtained before the initiation of tuberculosis therapy.
NA =not available ; W=week
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REOCTHLBUTH o7 (Table 1), HEEBEKR D #E
BEHWRFATOLABOERELRE. BEXD, R
EE BRI RERE AT HOER L.

(2) RREERIEEHR

REHFER P 20O R, HE, PCR-TBIIWVT
hbEETtah -7 (Table2),

(3) REBPFEREEHET

THITERBRR R 24 BREO®IK, 5E, PCR-TBIIWVT
hyEHTHo7- (Table2),

% =

BB ORZKIBER L, £BEEKBERIZL SN,
BOBREROEDFIEFBERTVLE I EAHBELL, &
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Fennelly %1%, Andersonf FH£FEEE % AV, 16510
M BE LN RIS, 1 FIIEREEW, 15FIESREHE
AKBAC & 2EBFRELITV, BEKFRTT VO
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Original Article

EXHALED BREATH-GENERATED AEROSOLS OF MYCOBACTERIUM
TUBERCULOSIS IN PATIENTS WITH ACTIVE PULMONARY
TUBERCULOSIS DURING NORMAL BREATHING

Hiroshi KAWADA, Masaya YAMAZATO, Yoko SHINOZAWA, Kikuo SUZUKI,
Sumire OTANI, Itsuo NEMOTO, and Mamoru MIYAIRI

Abstract [Objective] It has been understood that cough-
generated aerosols act as an important vector for the spread of
pulmonary tuberculosis. Humans commonly exhale aerosols
during the normal respiration process that contain small
droplets of the airway lining fluid. We aimed to determine
whether aerosols exhaled by active pulmonary tuberculosis
(AP-TB) patients may contain droplets with Mycobacterium
tuberculosis (M-TB) during normal breathing.

[Methods] Preliminarily, the collection efficiency of M-TB
that was suspended in normal saline or distilled water was
examined after subjecting the suspension to centrifugation
at 3,000 g for 20 minutes. Better collection efficiency was
observed in case of M-TB suspended in distilled water than
that suspended in normal saline after centrifugation. Therefore,
we selected distilled water instead of normal saline to prepare
the fluid that was bubbled with exhaled breath. AP-TB patients
with smear positive pulmonary tuberculosis who were being
treated with anti-TB drugs for less than 7 days or those before
the initiation of therapy expired into a 50-m! tube containing
10 m/ distilled water for 30 minutes. We also prepared an
exhaled breath condensate by cooling exhaled air through the
tubing apparatus.

[Results] In case of 20 AP-TB patients, the distilled water
bubbled with the exhaled breath were negative for M-TB on
smear, culture, and PCR (polymerase chain reaction) detection
methods. The exhaled breath condensates were also negative
in 24 AP-TB patients.

[Conclusion] These results suggest that exhaled breath-
generated aerosols from AP-TB patients during normal breath-
ing do not act as a vector for the spread of pulmonary
tuberculosis.

Key words: Disease transmission, Air microbiology, Infecti-
vity, Communicable disease control, Pulmonary tuberculosis
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