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DEVELOPMENT OF THE INTRATRACHEAL INFECTION MODEL OF
EXPERIMENTAL MURINE MYCOBACTERIOSIS :

Comparison with the Intravenous Infection Model
. *
Norio DOI

An intratracheal infection method of experimental murine mycobacteriosis was devel-
oped for an in vivo study of antimycobacterial agents.

Two models of intratracheal (IT) and intravenous (IV) routes of infection with
mycobacteria of the same inoculum dose were compared in terms of the mean survival
days of mice or bacterial loads in organs during the course of infection. IT model with
either of M. bovis Ravenel, M. tuberculosis Kurono, M. tuberculosis H3TRv or M.
intracellulare N-256 exhibited a much more distinct lung—specific infection than IV model
with the same dose of respective mycobacterial strains.

The intratracheal infection method presented in this report dose not require any special
equipment and is a much safer method for the researcher than airborne infection. In this
model, following slight anesthetizing of mice, bacillary suspension was injected quantita-
tively into lungs through the mouth and trachea by using a specially modified needle set
with a short fine polyethylene tube.

This IT model may be useful not only for the in vivo assessment of anti-mycobacterial
agents but also for the comparison of virulence among various mycobacterial strains.
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ICBWT, ARLGEBRBREFNVTHDLILEZRLI,

MEEH&E

FEER T EEBR() M. bovis Ravenel #k& M. tuber-
culosis Kurono #% V<, EHEBEOR—H=E
ZIT L IVORLLZEHIS B8, fERL
LAFEOBEET VRIIFABETCHREL, IT
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TR R (B BN RGWERR7EaT) Mt
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¥ (ATCC27294) ZEERFEFMMEFHZE
HIREEE L (48), M. intracellulare N-256
(BRRR A HERR) X BRERKZER S HRMAEY - %

O BT3B BHE

ZHE RS (UE) L o5 SN EKE
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AR R OEMR R L2,
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=) BHW,

Proskauer
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—80C CHBEHRLE L 72,

BSEEE . EBRO)TIX, Ravenel i£1.0X10%cfu,

Kurono i¥1.0X10%cfu, ZEEX(2)TIL, H3TRv &
Kurono £1.0X108 cfu, N-2561%1.0X107 cfu/~
7 2% Dubos MRS # F 7213 TH9 WARRE #1112 &
WLUTHEL, WMERE DI, F—FEL &GS
BIT LIV ICIRERENRA—ORFELEREL /2,

IV S 2687 — D 1/2 4 Y F OEFEE ImIBED
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Fig. 1

Comparison of the survival days between the IT- and IV-

infected mice. BALB/c mice were infected with 1.0X10%cfu of M.
bovis Ravenel or 1.0X10°cfu of M. tuberculosis Kurono by the
different routes. The numbers in parentheses represent the mean

survival days (mean £ SD)

of

each group

(n=10). IT:

intratracheal infection, IV : intravenous infection.
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Fig.2 Growth of M. tuberculosis H37TRv in
the lungs, liver and spleen following infection
(1.0X10%fu) of BALB/c mice through the
intratracheal route. Each point represents the
average of three mice. The standard devia-
tions (SD) were less than 0.12 in every ex-
periments. Arrow indicates the size of infec-
tion.

%7213, (b) pentobarbital (Abott Lab.) % 10f%
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B0.1ml & 2D ERBIZ0.1ml DZERERG|IL 712
ImIBEEDOY) ¥ V% FEMNCHA L 72ESEHC
B LT, Wiz ER&IICIAICEA L,

JREFNE B OHIE - BB ICREM L2, BT, MiiER
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L, SHREBEKTIOEAT R 2 EH L7,
BRHRINE 2 KD 1 %/NIBEHIZZ N ZN0.1m]
FTOEML, 3~ 4 AMITCKPME THEER, &
2ARDOEER ORI T 0 = — OFIE % A AR
WAL/,

L ES

EER (1) [T ETFNE IV ETNVOEFHED B

M. bovis Ravenel 10*cfu EH:o IT & IV O<
AEHEFHBIEENFN 25.5+1.6, T4.5+9.9H,
M. tuberculosis Kurono 10°cfu &#o IT & IV T
FENn£n32.3+44, 60.1£8.9H T, Ravenel #,
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Fig.3 Growth of M. tuberculosis H3TRv in
the lungs, liver and spleen following infection
(1.0X10°fu) of BALB/c mice through the in-
travenous route. Each point represents the av-
erage of three mice. The standard deviations
(SD) were less than 0.12 in every experi-
ments. Arrow indicates the size of infection.

Kurono BRIEH & SICIT AT IV I LT X Y 5k )y 2 &
ReThBIEERLE (Fig. 1),

KB (2) F—HBEEESEIT LIV QPR E kS
ebigiil

1) AERETH RS

H37Rv 4% : B3 1 HE, IT CRREEE® 1/10
UEk#ziiromE L, iF-Bci3t¥a, THH?2528H
H & CTRYLHIIIG O A THMER 2 # L, B cfu i3
UG B - e L C102 5L ECTHR L7 (Fig. 2).
IV TS 1 HH, F>M>MoNECHER %ML
7zo 4HHE T M, BT, BE DICHMER L7295,
ZNLBEHE VAR EZR L7 (Fig. 3), H37Ryv B3
< T A 6BBEOM—FF—MOERELIIZ, g~
A%tHT, IT $#3.56: 0.57: 0.564%, IV $#2.37:1.36:
4,671 (% n=3) T, ITHIVIZHRT & Y By R
DEVEREETNVTH LI LERLE (Fig. 4),

Kurono 3% : IT & E20H B I A E #5107 %
B2 THE Lz, MHE RO > = FONELL & EarA
HEOBHWHEBIIHTRVO IT R EFAEL - 72
(Fig.5)o IV RO 1 HE, FF>B>HONEcHE
BHEME L7z, BFoiRiE H3TRy IVR EEHES
725, BMiOMEHITRY IV R ERZ D, cfu i3HHE W
KT 52 LR <20 BDET T THEMAH W2
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Fig.4 Features of the lungs, liver and spleen of BALB/c mice 6 weeks post-
infection with 10%cfu of M. tuberculosis H3TRv through the intratracheal and
intravenous routes.
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Fig.5 Growth of M. tuberculosis Kurono in Fig.6 Growth of M. tuberculosis Kurono in
the lungs, liver and spleen following infection the lungs, liver and spleen following infection
(1.0x10%fu) of BALB/c mice through the (1.0xX10°%) of BALB/c mice through the intra-
intratracheal route. Each point represents the venous route. Each point represents the aver-
average of three mice. The standard devia- age of three mice. The standard deviations
tions (SD) were less than 0.11 in every ex- (SD) were less than 0.11 in every experi-
periments. Arrow indicates the size of infec- ments. Arrow indicates the size of infection.
tion.
(Fig. 6)o FEHORRD OBROEBE THL P LENH RO bz
IT BT 7)) CHRBEFERO BN ORVIZED L (Fig. 3, Fig.6)®,
A cfu 25F - 102 5L L CHER L 72 (Fig. 2, 2) M. intracellulare B34
Fig. 5)o IV 7NV TIE, MiRIZBIT 5 HOMFEEFE 1L N-256/%4s% : IT Tix 1 H B ISR ©#50% % i
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Fig.7 Bacterial loads of M. intracellulare N—
256 in the lungs, liver and spleen following
infection (1.0 X 107cfu) of BALB/c mice
through the intratracheal route. Each point
represents the average of three mice. The
standard deviations (SD) were less than 0.15
in every experiments. Arrow indicates the
size of infection.
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Fig.8 Bacterial loads of M. intracellulare N—
256 in the lungs, liver and spleen following
infection (1.0 X 107cfu) of BALB/c mice
through the intravenous route. Each point
represents the average of three mice. The
standard deviations (SD) were less than 0.15
in every experiments. Arrow indicates the
size of infection.
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Fig.9 Features of the lungs, liver and spleen of BALB/c mice 12 weeks post—
infection with 10"cfu of M. intracellulare N-256 through the intratracheal and

intravenous routes.

oL, BN cfu 3128 H £ THmMeRL2z, I -
fEcid, 1 HE & kgL T 1/10% & 1/10¢, 48H
T1/10°%, 12:8H T 1/102 R EDZE TN cfu 25HR
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344
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4181 Ravenel # & Kurono & FHWCIT & IV
EFNVITADQEFHEER L2225, H3TRv %D 10°
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