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Experimental Methods and Results

Experimental
__ group

The first group

“~._ guinea pig
~_ 2

\

4 3 5 6

Method of airborne infection compressor

simple glass nebulizer

simple glass nebulizer
rotary pump

Strain | H 37 Rv

H 37 Rv

Viable units of nebulized bacilli

32.5% 105 per cc

32.5X 105 per cc

suspension
Time of inhalation (minute) 15 6 30 15 30
Degree of the lesion on the lungs (@) (&) + @ @
Degree of the swelling of the
tracheal lymph node e H + ® H
Tuberculin reaction 5 weeks after \'
17X24 mm . 20X28 mm 1320 15X 18

BCG inhalation
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Table 1b. Experimental Methods and Results
T § _ Experimental )
. . group The second group The third group
No. of | . B - - S
guinea | :
e A T 10 11 12 52 54 56
_ T~ |
. Method of airborne | Simple glass nebulizer
i | |
infection | Devilbiss compressor
Strain ‘ BCG | BCG
o - ! I I
3] . . .
g | Viable units of nebulized ¢ 7.0 145 6,75 10 6.7 104 6.7 105 33.5X 105 33.5% 105
g bacilli suspension percc | per cc
Q 1
- N
S | Volume of nebulized
bacilli suspension (cc) 2 ! ! ! 2
Time of inhalation
(minute) 14 15 1 6 20
Method of airborne ‘ spray gun spray gun
infection compressor compressor
§ | Strain H 37 Ry H 37 Ry
g \
Q . . .
5 | Viable units of nebulized| 9% 105 2% 108 2X106 2100 2X108 | 2X108 2X108 2X108
° bacilli suspension per cc per cc
) - - | - o
_LL:J Volume of nebulized ‘}
L_‘:‘: bacilli suspension (cc) 10 10 10 10 10 10 1o
Time of inhalation
(minute) 5 5 5 5 5 5 5
Degree of the lesion on the + + + + [
lungs — very very very very very | small large large
g small small small small small caseous caseous
Degree of the swelling of
the tracheal lymph node - - - + - + 1 ®
Tuberculin reaction 5 weeks 15% 22
after BCG inhalation mm | 5X T TXT X4 TX8 1IXI6
Tuberculin reaction 4 weeks 1212 12x15 20%30 13X16 12Xx28 | 13X 14 12X14 10X12
after challenge infection mm mm

T4 —ick bFE la D& XFEADLEMETWATEGY
U, 6 EEBICH U, ORISR DI ARG
ED EXT T AF I D RAED REBRDER %
BELT AT DI T DT 52 B (6P BAT T4
Pk hE b OTLEMADRIET BCG WA
BARE L, 6 B H37TRV B2 RESED 5k TR ASRGYE
U, T 14 8% THM L, BRPREREE RS
FERIT D1z 55 3B (3 PL) 13 2 MONKE L,
BCG DOWAZRITEDLT, W2 EM—FHET
H37Rv #2 R AR U, 14 BRI, REEAE
21T I8 D1

(i) 2 K

31 PEORGUT IO T B A TGRS H3TRY Bk
@ Sautou £ 2 JEEIEEEOZEEIK 1 cc 1 mg
O 2 2,000 FEiE, 15 9@k U, RiE% EBHEIK
LU, 1 cc RAERKIE 32.5X105 ThHhD1, &5 2~3
PEOFRBGUC O BRI ERREWR & AR FET
T UTohs, BARIC BRI CHBB LICE 5 f5IT
FEB U CEBEIIE & UAEREUE 1 co iy 20X105 TH
Dtre (BB OESITHEYDOEMEE 1 cc f 5mg O
WM R Lize) 55 2 B BCG WAILHN
B BCG @ Sautou Hih 2 JERTEEEOIEIK
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1 cc 1 5 mg OFEMEK% 2,500 [lHE, 15 5@k L,
LiEREOEE, WXL R, 50 FHICHR LT R
U, MRITOARERIE 1 cc | 33.5%105 THDT2,

(iii) W A &

1 BHIBBEHY 5 28I T T 4 ¥ —1T,
Y —FlEr—2 Y —RX T L ORRL, FRERY
BEL 6~30 DRAREUDIZ, 8 2~3FtD BCG
WAL RRE s 3 7 5 4 % — Devilbiss /pla > 7L
OB~ HEK UL 3 EDO BCG FHHRKPHBEL
6~20 WA LTz, WBEEERIT 1 PL4D 1 ~2
cc Tholo B 2~3 BiD H3TRv FRORRYUTIZREL
DAFV—H X 3EBERZRV,  BHK 10 cc %
5~6 SHEICEREL, WAL LD,

I ARSI DWW TS TICRE L2 D CHEIET %
2, SEFERAUILAT 549 —i3, EEDEBOA TV
~H Y OREICE D Y bhic,

sty ~uv 2 Y YEARIGRE 1 BECIEYE 2,
5 @EI, i 2~3 B BCG WA 2, 5 BB L
FERGUR 2, 7, 14 BEIC 100 £ OT k2> THx
D16

arrr

mM =X B B &

i) % 1 B

YAV 2 v ROGIEI ARG 2 SEBE 3 P, 5 38
HiZT 4 PEps 10 mm DI EOFFTE LR L, WEICK
JSIREREE & e DT, 2 BB Y RGO 1 U 4 B#E
WCFET LTS, SRR, MoBhiY & Rk ibRz
MY 5 io

HIMRORER,  licid 1~46 aOEEY St
BEECEZ LY DELDE A LN, R —2Y —HY
TR AN DITEED xbHTHIN DD bh
12h%, T CDOFETEEBITELTE L, HOREE
hep EEbN B,

) % 2 @

YRIGiE BCG WA 2 Wit 6 Pu 4 P
2 6~9 mm DR G%MU, 5 B 3 PLps 10 mm
UkEh, o 3 PUd 6~7.5 mm Tholi, YK
JEDFDIz 3 YUt 2 PLiX B3RO 50 fEFB BC G
PR 2 BBERAT LD DTH Y, Mo 1 pung
BRAREDE 2124 DTHD1z, HITRV HROFFRYY
# 2 EEICEHEBYER 2T 5 PLhid T 10 mm Pl
FORGERU, WEBICREZHE U,

BURRIT s & OMCBRER T RSO T & { T dh D
72o 6 PUF 1 LIk BCG A% 6 BHICEHED®
PRITEHOTEMRUIY, SHECRIRNHEE 238D 2
3, M 10 mg W 2 cDEEMEEETHRE INTZDA
THhDl. D 5 PUIFERYLE 14 B KR LIS
Ifitcid 3~5 ad s v OFEKROH/N 25 B bhiz
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A5, HLERFE NI BB T S s o,
BCG WABYADZpo NO. 7, 8 OB T kL)
BHOTPICRENL I Thotz, MPNORE, FU v
SNENCIEIE & A EIRE 2R 0T, IREEN AR RS
SRR 10 mg HlCiZ 0~3, BT, TR E iz 0 T
bot, HMHEINIEMICIZ Niacin test #MFEHHED
LDdHDI,

(i) s 3 B

v RIS 2 B 3 PLE i 10 mm Db &
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AT 74— CIIBIROTEEM: L b, WEick2A
BOARF I REWEBDN A, ThbOEICEEHEL
DN ERMRAERL LT C LIZ Al g & Bbh
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g MTYRVZ Y P ULE—2BR L, BEEOFHR
JUCST T A RE R TR LD B ENTE T, Tbb
BCG WA=V E, FCIX HHHEHICE % HREBRGZ
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The Method of the Airborne Infection of Tu-
bercle Bacilli to Guinea Pigs, BCG airborne
vaccination by means of a simple nebulizer.

Introduction

In the present experiment an airborne infec-
tion with tubercle bacilli was attempted by
means of a simple glass nebulizer used for medi-
Also a trial for BCG vaccination
Although

the study could not be stated as strictly quantita-

cal treatment.

by the same method was carried out.

tive, preliminary informations for the quantita-
tive infection were obtained from the results of
this experiment.

Materials & Methods

Materials and methods used in this experiment
are shown in table I.

Three groups of guinea pigs were challenged
under various infectious conditions. Five guinea
pigs in the first group were infected with the
human type tubercle bacilli H37Rv strain by the
airborne route and the guinea pigs were Kkilled
and examined pathologically six weeks after the
infection.

Six guinea pigs in the second group were
vaccinated with BCG by the airborne route, and
were challenged with H37Rv by the same route
six weeks after the BCG vaccination. The
guinea pigs in this group were killed and exam-
ined both pathologically and bacteriologically
14 weeks after the infection.

Three guinea pigs in the third group were
infected with H37Rv under the same infectious

condition as in the second group and were killed

14 weeks after the infection.

The inhalation of tubercle bacilli was con-
ducted as follows: The nose of guines pigs, pro-
truding through a tightly fitted rubber mask,
was placed in a plastic cylinder, into the other
end of which the bacilli suspension was sprayed
by means of a simple glass nebulizer or a
spray gun.

In this experiment, two-week-old cultures on
Sauton’s medium of H37Rv or BCG were used.

The number of viable units of the nebulized
suspension of H37Rv used for the infection was
32.5%105 per ml. in the first group and 20X10°5
per ml. in the second and the third groups.
Viable units of three kinds of BCG suspension
used for the vaccination of the second group
were 33.5X105, 6.7X105 and 6.7X10% per ml. In
of BCG

suspension was nebulized and the guinea pigs

the second group, one to two ml.
were kept to inhale the suspension for six to 20
minutes. In the second and the third groups,
ten ml. of H37Rv suspension was nebulized and
inhaled by the guinea pigs for five to six min-
utes. Tuberculin reaction with 1 mg of old tu-
berculin was examined two and five weeks
after the BCG vaccination, and two, seven and
fourteen weeks after the infection with H37Rv.
Results

In the first group, tuberculin reaction was
positive in four guinea pigs two weeks after the
infection. In almost all cases, caseous lesions
were observed macroscopically in the lungs, but

under a certain infectious condition, only a few
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lesions were observed.

In the second group, tuberculin reaction was
positive in three cases and doubtfully positive in
three cases five weeks after the BCG vaccina-
tion. Two guinea pigs which were vaccinated
with a highly diluted BCG suspension showed
doubtful reaction. Tuberculin reaction was posi-
tive in all cases two weeks after the infection
with H37Rv. In this group, only a few very
small lesions were observed macroscopically. In
the tracheal lymph nodes, there were observed
no tuberculous changes. By the quantitative
culture methods, viable bacilli were scarcely
isolated from the lungs.

In contrast, in the third group, gross caseous
lesions were observed in the lungs in two cases,
and a comparatively large number of acid fast
bacilli were found microscopically in thoss le-
sions. However, even in this case only a few
viable bacilli were recovered from the lungs by

quantitative culture methods.

111

The difference in macroscopic and microscopic
findings between the second and the third group
was distinct.

Conclusion

In the first group, the guinea pigs were in-
fected with virulent tubercle bacilli under
various conditions and grossly visible lesions were
found in all cases. From this result, the airborne
infection with tubercle bacilli was considered
as possible by means of a simple glass nebulizer.

In the second group, only a few, very small
lesions were observed and no caseous lesion was
found in the lungs of the BCG vaccinated and
challenged guinea pigs.

In contrast, in the third group, gross caseous
lesions were observed in the lungs of the
nonvaccinated guinea pigs. From the results
mentioned above, it is suggested that the
resistance of guinea pigs to the reinfection with
virulent tubercle bacilli is possible to be aquired

by the airborne BCG vaccination.



