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BACTERIOLOGICAL AND PATHOLOGICAL STUDY ON THE
CHANGES IN THE EARLY STAGE BY AIRBORNE
INFECTION WITH TUBERCLE BACILLI*

Hisao SHIMOIDE and Mareichi TOYOHARA

(Received for publication April 15, 1966)

The apparatus for airborne infection with tubercle bacilli was improved to increase effi-
ciency, safety and uniformity of the experiment. By this apparatus the multiplication of
tubercle bacilli in vivo and the pathohistological changes of lungs in early stage after infection
were observed on guinea pigs.

1. The first experiment

Forty-one guinea pigs were forced to inhale a small dose of tubercle bacilli (strain of
Hj;Rv), and at once, at the first week, the second week, the third week and the fourth week
after infection each seven to gine guinea pigs were killed, and then the number of tubercles
and that of viable bacilli wériounted separatedly in the upper and the lower pulmonary lobes.
Nine colonies grew from gtlxl_,‘c.ivation of 1800 mg of lungs of guinea pigs that were killed at
once after infection. From this result the number of the inhaled bacilli was estimated to be
about twenty to twenty-five. The number of viable bacilli incr*sed only about two times in a
week after infection, but increased remarkably (about 240 times) in the second week and
considerably (about 47 times) even in the third week after infection. At the fourth week bacilli
almost stopped to increase.

There was no difference of number of bacilli between the upper and the lower lobe.

2. The second experiment

Fifteen guinea pigs were infected with a large dose of tubercle bacilli. Three guinea pigs
were killed at once after the infection and each two guinea pigs were killed at the second,
fourth, seventh, ninth, eleventh and fifteenth day after infection. The right lung was homog-
enized and cultivated. On the other hand the pathohistological examination of the left lung
was made. Neither microscopic lesions nor bacilli were found till the fourth day of infection,
but they became to be found rather easily from the seventh day of infection. After seven to
nine days of infection some alveolar macrophages containing a few bacilli were found in the

alveolar walls. After eleven to fifteen days of infection some of alveolar spaces were filled by

* Tokyo National Chest Hospital, 3-1-1, Takeoka, Kiyose-machi, Kitatama-gun, Tokyo,
Japan.
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the cluster of alveolar macrophages containing a good number of bacilli, and infiltration of

leucocytes increased gradually.

3. The third experiment

Thirty mice were divided in three groups of each ten mice. Mice of each group inhaled

aerosol of BCG suspension respectively for 30, 75 and 105 minutes. All mice were killed as

soon as inhalation was finished and each lung of them was blended and cultivated. Although

the variation of the number of bacilli inhaled in each lung was rather large, the average of

them was well proportional with the inhalation’s time.
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HREFE (RAKREFRICOWLT) (Fig. 1)

Fig. 1.

B0 aerosol DEHLT LMD stand nebulizer (b
7 7 58) ®FIA LI, BD aerosol (ZKHNC S 7ok
REEDFIFOL DK & H X AARORRZORED
TavwA JCERTEES B (ELEY T 16 K
FXRES ) DRAEYES L S CAHEWL, Gas-
burner 1 & 3 BERIEHICECTHE Lico Nebulizer &
I EIC—EDE (4 kg/sq. cm)DE#EZES A Compressor
pBEDRER (Fil 11.11/min) REFHIOBRAEHRD
—SEDLLED b LI ABMICTIohbh 5o BRPHITER
FDEERZDOT bR 2EKD LT (National B 8
4T GL 10) % AITL, FrRrER L THED aero-
sol B\ Lico (10~15 HREIFMELZ2R % M LD
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Fig. 2. Changes in Viable Units of Bacilli
in Each Organ (The 1st exper.)
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Fig. 4. Changes in Tuberculin Reaction
(The 1st exper.)
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Fig. 3. Macroscopic Findings (The 1st exper.)
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(1) FP4ERO#E (Fig. 2)

BARREHOATEELS, 15, 30 FHMAR L HIT5
3 LOFHfEILA 600 mg 13 T, ETHEHCAS L E
# 900mg 6 (20mg  0.13), F % 900mg ch 3
(20 mg £ 0.07) THotzo T b bEsE X N7H 1, 800
mg FOAEFEFIL9 (20mg 1 0.1) THot, ENLE
v P 1EDOERIT 4~58 Thotch b, 1D KH
BHROMAAERERIT 20~25 BELEX bh b,

Y 1:B% O AW T L% 240 mg F12 (20mg &
0.17), F# 240mg =3 (20mg o 0.25), | F#E:
480mg &5 (20mg rh 0.21) THH, RHPEEDOH 2
BT ET, ERLEINIED bhighor,

G 2 BHROEBERIL I 20mg 1 39.5, T 20
mg & 61.2, FT#EHCIX 20mg & 50.4 T h R
1:BHOF 240 52 70 b EZBHLWME R LT

B 3 BHEDOAEMUT LI 20 mg 2,207, TIE 20
mg 2,553, ETF#E:F 20mg h 2,380 THD, REH
2BHEDOK AT fZ£rin b iekhin h DMK TH B,
R 2 BOBEMBCLTHIZRRET LT %0

Y 4 BHROATEKIT LI 20 mg o 3,439, TF 20
mg o 3,209, ETH:t 20mg o 3,324 THH, KH
3BHOM L AECT ETHMRITEL ET Lo
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(Fig. 2)
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(3) #EBOKEFRR (Fig. 3)
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(b) K&V vAF: B 1~2 BRI bTHRE
BEAEESD b B b Db Hotedl, B ERMIRD SR
RHEIZS Dhieholc, B3 BRICIZERbMAE
D, AT S E ERMREEAL L ) HHED bR
BX5ih, BEOPCHEOMMBENTZD i, &
L4 BBRCIEBERIIODCEE LY, EARFETIE
A LS B OB MRS bh, FEIECHE
BT HBOEHRD bivico

(4) vy=nzy vRIEDOH® (Fig. 4)

R 15BBICT T Tl b Y RICOHHEAZRD
bh, 2BHIL 25 fid 16 FIAERAE 10mm KL
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