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MACROPHAGE RESPIRATORY BURST-INDUCING ACTIVITY OF MYCOBACTERIUM
FORTUITUM : RELATIONSHIP WITH ITS VIRULENCE TO MICE
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(Received for publication September 25, 1990)

Mycobacterium fortuitum strains F—3 and 126 were studied for their virulence to mice,
by being given intravenously to BALB/c strain mice, in terms of incidence of spinning
disease, degree of gross renal lesions and growth of organisms in kidneys. In three experi-
ments separately carried out, strain 126 showed considerably higher virulence than strain F
—3. In particular, in experiment 2, much higher incidence of spinning disease was seen in
strain 126— infected mice than in strain F—3—infected ones. In experiment 3, the degree of
gross renal lesions was significantly higher (P <0.025, x*—test) in the strain 126—infected
animals than in the F-3—infected ones. Moreover, in experiment 2, the number of viable
units in kidneys was significantly larger in the case of strain 126—induced infection than in
the case of strain F—3—induced one (P < 0.01, Student’s t—test).

Secondly the two M. fortuitum strains were studied for their activity to trigger chemi-
luminescence (a parameter for respiratory burst) of murine peritoneal macrophages, due to
their contact with macrophages. In two of four experiments separately performed, strain
126 exhibited much lower activity of macrophage chemiluminescence—triggering than strain
F-3. In the remaining two experiments, the triggering activities of the two strains were at
almost the same level, although the activity of strain 126 was still somewhat lower than
that of strain F-3. These findings indicate that strain 126 had lowered ability to induce
active oxygen radical production in host macrophages in response to cell-to—cell contact
(microbes vursus macrophages) than in the case of strain F—3. This may result in an in-
ferior expression of oxygen—dependent antimicrobial mechanisms in macrophages after
phagocytosis of strain 126, compared to the case of macrophages ingested strain F—3.
Therefore, at least in the two M. fortuitum strains tested here, there seems to be in part a
converse correlation between their virulence to mice and macrophage chemiluminescence—
triggering activity.

* From the Department of Microbiology and Immunology and Department of Ophthalmology,
Shimane Medical University, Izumo 693, Japan.
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Table 1.
by M. fortuitum F—3 and 126 Strains

Macrophage Chemiluminescence Triggered

Macrophage chemiluminescence®

Experi- (10* cpm/10° cells)

ment
M. fortuitum M. fortuitum

F-3 126

1 654 216

2 378 354

3 366 258

4 486 480

a) Cumulative value during 5—min incubation.
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Table 2.
M. fortuitum
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Summary of murine experimental infections induced by two strains of

)

Exp- Chal- No. Spinning disease Gross renal lesion®
eri- Strain lenge of Log(CFU/
ment dose mice Incidence Mean days — 1+ 2+ 3+ kidneys)
(10% (%) for onset (mean + SEM)
1 F-3 11 4 100 10.5 0 3 1 0 2.82+0.37
126 8.1 3 100 8.0 0 1 2 0 3.66+0.25
2 F-3 20 20 5 12.0 17 0 0 1.86*0.27
126 23 20 35 9.4 12 1 0 2.96%0.26
3 F-3 3.6 20 95 8.3 0 15 4 3.28%0.23
126 2.2 19 100 7.7 0 6 13 3.38+0. 22

a) —, No lesion ; 1+, small lesions covering <_ 25% of body surface ; 2+, confluent lesions covering 25~50 % of
body surface ; 3+, confluent lesions covering over than 50 % of body surface.

E %

FE O, HEERM~Y 2D M. fortuitum 4L
X9 2 1 FEYLEDIM 1, spinning disease FEAEH &
U NAR B AR E L TAIBE, B 2 BLIN
DK R B 5 1 5 R O RBFIREL T
WBTEZERRLICAIRERTVSE CGREXF— ) 5,
DA, EE Me OTEH LS 5\ I NK fifiao e
BENZDBALCEERBRENEHT 5 b0EEZ 5N 5,

bhbhOASEIOKRET T, 126 kIRF-3 L0 b
MOWEVL Y ZERL, MEKRRIC 3 E I RERE &
BAZE € BB S DERNH B T EMRE SN,
M¢ CL FiLheld, F-3RicBL T 126 RICBIF 5 &
D b 5T, TOTEFF-3HRITHBWVT 126 FRic
BIBEDb, Mp NTOMBIREUREA H =240
FEPRL, Lk > THP DI Mg N TREISED
bDEEbNGE, Lichi->T, F-3#E 1264k~
RITKT B LIV L v 2ADERIZ, MBI O BIARS 1
L B1EE Mg OIEMALDOTRE O 2% Fic & 3 AR
EVWbODLIICELNE, TOT EREIES O
M. avium complex B XL M. kansasii 1Z2W\WTHE
JFHEDOFHTORTIREBVWRICB I 2 L0 bEBICHES <Y
A=7u77=YX0D0; BEENED VI RE
EHE—ITTEbDENZ LS,

F & B
M. fortuitum F—3 ¥kB & OH) 126 ¥kD = 1ot
T B EV L YR EFRERFLIEEIC O WTRETL, UL

TorREB I,
1. =Y RO~ 7 07 7 — Y OFFIRIESEFHE 1

13, F-3RRIZBWT 126 k& 0 b 5D - 20

2. =Y RIKT B LI L Y 2L, spinning disease
DFEhE, B ORIMEE ORRE B L BN R B A ek
ELTHIGA, 1260ICBVWTF-3fkicBF 3L
gﬁf])')ﬁ:o

3. F3kBLU1264kiIcBVTR, < v Ricxd
BV v R EFRIRARFEARILIEE & DRI 3% o AHBIRY
ORI A SN B & OfEiwmEE 1,

X o

1) Sasada, M., Johnston, R. B., Jr. : Macro-

phage microbicidal activity. Correlation
between phagocytosis—associated oxidative
metabolism and the killing of Candida by
macrophages. J Exp Med, 152 : 85-98, 1980.

Miller, R. M., Garbus, J., Hornick, R. B. :

Lack of enhanced oxygen consumption by

2)

polymorphonuclear leucocytes on phagocy-
tosis of virulent Salmonella typhi. Science,
175 : 1010—1011, 1972.

Kossack, R. E., Guerrant, R. L., Denson, P.
et al.

3)
Diminished neutrophil oxydative
metabolism after phagocytosis of virulent
Salmonella typhi. Infect Immun, 31 : 674—
678, 1981.

Gangadharam, P. R. J., Edwards, C. K.,

Jr. : Release of superoxide anion from resi-

4)

dent and activated mouse peritoneal macro-
phages infected with Mycobacterium intra-
cellulare. Am Rev Respir Dis, 130 : 834—838,

_19 J—



424

1984.
5) & BE: BEERICEI vy R G/ T >
— VDR == FF 4 FEAB X ORBE M 7)
PHSEIC RIS R — S — & F 9 4 FORE, K
60 : 23~30, 1985.
6) BRIGHH, 7k B, B : Mycobacterium
avium complex @< 7 B 7 » —¥ Respiratory
Burst Triggering iEVE—FFIC Z OEIARE ICKER

O OEe6E F 6T

SNTWB Y A FOMAR—, Fl%, 64 : 401~406,
1989.

Saito, H., Tomioka, H. : The role of macro-
phages in host defense mechanisms against
Mpycobacterium avium complex infection
induced in mice. Res Microbiol, 141 : 206—
212, 1990.



