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Macrophage chemiluminescence (M@ CL)—triggering activities of Mycobacterium avium
complex (MAC) strains belonging to various serovars were examined. When SmT colonial
variant (smooth, transparent, irregularly shaped) of M. intracellulare N—260 strain was
compared with its SmD variant (smooth, opaque, dome—shaped) for M¢ CL—triggering
function and resistance toantimicrobial activity of murine resident peritoneal M¢ps, the SmT
variant showed much lower M¢ CL~—triggering activity accompanied by its high resistance
to M¢ microbicidal functions. Thus, difference in the virulence of the two MAC clolonial
variants seems to be originated from their different activities in Mg@—triggering to be
stimulated state in terms of O,—dependent antimicrobial functions.

When disease—associated MAC strains belonging to serovars 1, 14, 16 (major serovars
seen in Japan), 8 (intermediate serovar) and 9 (minor serovar) were challenged to mice,
their virulence, in terms of mortality of host animals and growth of the organisms in the
lungs, was nearly in the order of serovar 16, 14, 8, 1 and 9. However, there was found no
obvious serovar—dependent difference in M¢ CL—triggering activity of these MAC strains.
Thus, no significant correlation was found between virulence of the MAC strains of various
serovars and their triggering activities for Mg active oxygen production, which is
important for the O,—dependent microbicidal mechanisms of host Mgs.

When M. avium and M. intracellulare from human or environmental sources were
examined for virulence to mice in terms of incidence and degree of gross pulmonary lesions
or behavior of the organisms in the lungs, human—derived M. intracellulare caused most
progressed state of gross lung lesions in all test mice, with average 2.6 Log—increase in
bacterial CFU in the lungs. This was followed by environmental M. intracellulare, which

caused less degree of lesions in 15 of 19 mice and 1.3 Log—increase in pulmonary CFU. On
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the other hand, human—derived M. avium caused much weaker lesions in a small part of

test animals and environmental M. avium caused no lesions. In the case of the M. avium—

infection, there was substantially no bacterial growth in the host lungs. These results
indicate that the virulence of the MAC was in the order of human—derived M. intra-
cellulare, enviromental M. intracellulare, human—derived M. avium and environmental M.

avium. On the contrary, there was found no obvious difference in M¢ CL—triggering

activity among these MAC species from the two types of sources.

Thus, at least among SmT variants of the MAC, there seems to be no relationship

between their activity to induced Mg respiratory burst and virulence to mice. Therefore, it

is thought that O,—dependent antimicrobial mechanism in host M¢s plays only minor roles

in the host resistance to the SmT colonial variants of the MAC.
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Mycobacterium avium complex (MAC) icid,
SmT CE#, B, RF - LAEEE%E), SmD CFE,
RBEW, F—a® . PEEE) LT RG (57, K
BILHEE) O 3BOREERKPELEL, =7 )P
v 2T B EVLYRERICT BRI ESPHSNATY
50, Fuwbhbh? iF, MACO< /87 7—V
Mg) L% (CL) Hicheld, T0REEBICLY
FHELCEBY (SmD>SmT), =9 R s ELL
Y2 EDRICADHMNIEET S L, /1 MACH
ki3 glycolipoprotein moiety %9 % M¢ CL—
triggering ligand HEFEL, 0D DEAKM L
DFEBEIZ SMD>SmT THBZ Li>VWTHE L,

A, M. avium BXY M. intracellulare @
SmT #£HD <Y RITHT 3 0L v 2D LB U
I OHEBEOMBERYY Levy vz & oBEM IS
WTHRETT 2 & L b, MERAERICY S5 MAC SmT
RO Mg CLFERAEE v v 2icxtd b ELL YR
& DR OFBAMEIC > W T OB ST - 7o,

MEEHE

1) #EEH%

bHEICBIFBE O M. avium FEREX D DS
BEEEE 228k (M7ERI1, 4, 8, 9) T M. intra-
cellulare FEHHE & » O/ EERG 23 #k (MAERL 7, 13,
14, 16) SmT £ XK EZE K EZ H VD, M. intracel-
lulare N-260 ¥kTld SmD HALEKE HEHV
1o

MAC HH O fFEAE, bbb OHETHBS D

1R Ic> W T D. J. Dawson 11 (Queensland
Department of Health, Australia) ic&k» TR Eh
7%, £, MAC ® M. avium &3\ iE M. intra-
cellulare DEEIZ Gen—Probe® Rapid Diagnostic
System for the MAC (Gen—Probe Inc., San
Diego, Calif., U. S. A.) ZHWVTIT» "%,

2) EBRH< v 2 EGYE

THO R, 37°C TODgy=0.15 1075 % £ THE
L 7o B & S s, 1,000rpm, 5 4Yf&EOGL, %
OEEX0D=0.11c#HBELLbOD0.1ml (0.7x10°
~6.5%10°CFU) % MAC & 5 # (Bceg®) C57BL/6
F=wo 2 (58, M) ORBIRMICERL, 11264
5013363 HRlIch o » TEM AL A B L, SETH:
KRBEDOE, FhERY 2TRER - HRLT, M
DORIBHIRZE OB S » LIZE A HER, I, Mogae
BEHIZAFEVF A F—A2HOTHEAKPFTEHELL,
BonttE®YR—FOEARKICK S 10 EREEA K
D 0.1ml %2 TH11 #RPHR EcgERL, 37°C T 28
RE% O CFU 23Rl L 7,

3) M¢ @ CL ik

BE D fik? 1IC#E L T = 1o T8 B, CSTBL/6
(Beg®) ¥ & O C3H/He (Beg™) < v 2% (9~12:8
¥, M) X o zymosan A FEMEHER T (Mg
1 60~70 %) @ 2.5%10° %2 0.1mM luminol, 10mM
HEPES /v 7 2 (pHT7.4) 1ml icFfEL, #HKR
MAC @ 6x108~5x10° CFU #/nZ, M¢ K W49 5%
CL % ATP Lumiphotometer (BZER}FEE, HRD
THRIE L 7o & OBEABBKR MAC &, THI EHihT
37°C, 2 EE:EEA#EO (3,000rpm, 1543), WL
THYAKICIFH L, Handy Sonic (b ¥ —#T, i)
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T 15 MBS B AE%, 1,000rpm, 5 4MELOLT
A RIIKE VERERO 2D E AV,

4) = 2fEE Mg A TD MAC D)

BALB/c (Beg®) =2 29 (8 ~12 8%, M) £
PR, FH®L B REM Y (Mg : 50~60%) @
5x10° & M. intracellulare N—260 #® SmT H&kk
(2.3x10% & % i3 SmD #E#%#Hk (1.0x10% % poly-
stylene tube (10x100mm) HT0.5mi ® 10 %4-451E
MM RPMI 1640 ¥tz ig# < &, 37°C, 4 HRR
HEER, AREKOET Mg ML, TH11 ERER
b LT CFU 23H L2,

& S

(1) SmT & & O SmD HE#H#kD = v 2 EHE Mg NT
® CFU o##

Table 1 &, M. intracellulare N—260 #® SmT
REME SmD £HEMOBEEMEEREE Mg N T CFU

OB AL LI DTH B, SmD KRIZASICKRE
N0 LT, SmT RTREBEERHOKZEBICIONT
Z/hL MWL, h SmBEKIICIE Mg OFBE/EM
T BIEPMICRE BERN L ST,

(2) SmT B XU SmDEHEHKD v v 2 fEHE Mg CL
FECRE

Fig. 1 ic/Rd & 51ic, C3H/He % (Begh < %
» 513 C5TBL/6 % (Beg®) w7 2L DD Mg DJI
724, SmD #kiz SmT kRicHA~T & bW bFEREH
EREEZE L, Fid () OBfEEFEEA 20, Choik
HAERRD Mg CL FBEEE Mg OREIEMICXY 5
EHitE L oIz, FHEASBH 20D E > TH %, fih
4, SmT# T & C3H/He % (Bcg®) & C57BL/6
(Beg®) < v 2% M¢ @ CL FichEic i3 =137 < Hhic
557> > 7cd8, SmD ik v #FEE N CL BHIFICBL
THREICBIT LD bEM -1,

(3) MAC IMERIE = 2T 5 ELL Y R

Table 1. Behavior of SmT and SmD Colonial Variants of
M. intracellulare N—260 in Mouse Resident Peritoneal Mgs
Mes Incubation CFU/tube
Variant time (10%) Growth index
(days)
SmT - 0 23 1
SmT 5x10° 2 106 4.6
SmT 5x10° 4 216 9.4
SmD - 0 10 1
SmD 5x10° 2 0.15 0.015
SmD 5x10° 4 0. 032 0. 0032
= 5k C3H/He M ¢ C57BL/6 M ¢
8 /
I SmD
= 10 A L
g s
3 ’
g Ve
5 51 /,' | SmD
5 ,I l,—_‘_”-—
5 I/ ST —— -
- / SmT /! SmT
= _— /
0 A . N P ——
0 5 10 0 5 10
Incubation time (min)
Fig. 1. M¢ CL-triggering activity of SmT and SmD colonial variants

of M. intracellulare N—260. (A) C3H/He M¢s : SmT, 8.5x10° CFU ;
SmD, 6.3x10° CFU. (B) C57BL/6 Mgs : SmT, 1.7x10° CFU ; SmD, 1.3

x10° CFU.
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Table 2. Virulence of Various Serovar Strains of M. avium and M. intracellulare against C57BL/6 Mice

Challenge Mean survival Lung lesions®® Log CFU/organ®
Species  Serovar Strain dose Died/ time
(x10° CFU) total (days) - 1+ 2+ 3+ 4+ Lungs Spleen

M. avium 1 N-289 2.2 0/6 >>363 0 0 1 1 4 6.41 5.12
N-356 3.0 0/6 >363 0 5 1 0 0 4.97 4.00

N-357 2.1 0/6 >363 o o0 2 2 2 7.41 6.38

N-364 1.3 0/6 >363 3 3 0 0 O 4.217 2.56

N-445 1.3 0/6 >>363 0o 0 0 0 6 6.25 5.33

N-458 1.3 0/6 >363 0 0 0 4 2 8.27 7.77

N-461 4.7 0/6 >363 o 0 0 3 3 6.46 5.66

8 N-307 1.4 0/6 >>363 0 0 1 2 3 6.87 6.23

N-339 1.4 3/6 355 0 0 0 1 5 8.37 7.71

N-361 1.6 0/6 >>363 o 0 0 38 3 8.79 7.87

N—444 3.8 0/6 >363 0o 0 0 1 5 9.16 8.59

N-463 1.6 0/6 >>363 0o 0 3 3 0 5.52 5.39

9 N-254 2.9 0/6 >363 0 6 0 0 6.73 5.92

N-302 0.7 0/6 >363 4 0 0 0 2.92 2.55

M. intra- 14 N-244 1.6 2/6 337 0 0 0 0 6 9.19 8.61
cellulare N-245 1.3 6/6 293 0o 0 0 0 6 9.20 9.15
N-256 2.6 6/6 103 0o 0 0 2 4 9.35 9.15

N-291 1.0 1/6 351 0 0 0 0 6 8.33 8.05

N-299 1.9 6/6 149 0 0 0 0 6 9.16 9.06

N-349 5.1 0/6 >363 0 0 0 1 5 7.14 5.64

16 N-241 1.1 6/6 129 o 0 0 2 4 9.02 8.89

N-260 2.5 6/6 259 0O 0 0 0 6 9.27 9.16

N-283 1.6 6/6 286 0 0 0 0 6 9.43 9.25

N-284 0.7 6/6 185 0 0 0 1 5 9.42 9.26

N-285 3.3 6/6 300 0 0 0 0 6 9.35 9.23

N-292 1.7 0/6 >>363 o 0 0 4 2 8.86 8.03

N-471 2.0 6/6 185 0 0 1 1 3 9.28 9.29

a) Observation was done immediately after death of each mouse or on day 363 for survivors.
b) Criteria for gross pulmonary lesions : —, no lesion ; 1+, less than 20 small nodules ; 2+, more than 20 small nodules ; 3+,
many small nodules with a few large ones ; 4+, confluent nodules.

Table 2 1, M. avium WIT M. intracellulare
(WFnd SmT ZRK) OIMERE <Y 2T s Y
WL Y REDHEZREHISDTH S, M. avium T,
1 B TR (N —289, N —356, N—357, N —364,
N — 445, N —458, N —461) & 3% Vi3 9 BIEET 2 %k
(N —254, N—302) O&#6ILsEORERGE~Y 2 (G54
PL) TiF 363 HRIC o7z 3 BELRPATH T BRTH
D, 1, AL M avium BT % 8 BIEET 5 #
(N —307, N-—339, N-361, N—444, N —463#)
DGy 2 GH30PE) KoV Th, HIFMITN-339
FRi&ge< v 2 D 6 Plrh 3 PLoskdf 355 HERITHETE L fcic
B|BES, Boo<wvz QT0K) E&plEFLi, Lk

DBoT, M. avium B~ v 2ORTHIZ2MEH<Y
Z 84 PlhbFhic VL (3.5 %) IKBEUh 72T &
128 %,

Zhicxt LT, M. intracellulare Tid 14 BIEET 6
¥k (N —244, N —245, N —256, N —291, N —299,
N-349#%) B&LU 16 BIEEH 7TH (N —241, N —260,
N -283, N-—284, N—285 N—292, N-477) O%&6
PLsE D&Y~ v XTI, % DIELHIZHTE TIE 36 PLrh
21PC (58 %) BLUHETIZ42PL36PL (86 %) T
M. avium BREOHEAITHA~NZ EERICEL, K
Tev 20FHEEAKICOVWTA TS, N-349#
(14%) BLUN-292% (16%) ToHZKMLM (363
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H) KB 2RTHBERTS > dDERITIE, 14
B TI3 103~351 B (¥ 247 H), 16 BETIF 129~
300 H (F¥224 H) THY, M. intracellulare &4
<Y RefKE L TIF103~300 H (E¥5234 H) T,
M. avium O 8HIEEG~Y X TIZ3B5HTH-72D
WHANB E B0l - Fo

INSREE Y 2O ORIRAREIC >V TH 3 &,
M. avium ON-364 % (1K) BXON-2302#%
(OB KRZDAONEL 1B b H -7k, %
DD MAC E¥ETIZ M. avium & M. intracellu-
lare DWFNEMb T R2HNITHELL S, £, %
DREE M. intracellulare (14, 16 BIE) icB W\ T
M. avium (1, 8, 9BE) KBF 2 LD BV HDH
ZVWEITH -1

BT, TH Lk MACMERAE vy 22Xt 3
By REDHBEEBRE Y 20N CFU %4512
L LTHABE, M intracellulare O 16 BIETHR &1
SEfEE < (Log CFU : 8.86~9.43, 1#9.23), &

Table 3.

WElE 14 ESE» - 72 (Log CFU : 7.14~9.35,
HE8.73) DicxtL T, M. avium TIRRZ D& EH
-7 8BETd Log CFU i35.52~9.16, F517.714 T
b, 18E (Log CFU : 4.27~8.27, ¥16.29) B
KU 9BE (Log CFU : 2.92~6.73, ¥154.82) <Ti
ZNEDBISIEDL -, T, MAN CFU DR
IKDWTbIlcE T 5 EERSBERASS SN, Ko
KiEEEAAGDLTH, MACO<Y 2Ty
21316 B L 148 (M. intracellulare), 8, 18 &
TR (M. avium) DIEEVZ k5,

4) BEWCICARRESHD M. avium 3L M.
intracellulare D<o 21Xt 3 ELL ¥ R

Table 3 1§, MAC BRYMEBHW O ic HARBREE L 5
Btsnic M. avium XN M. intracellulare ® SmT
RHERDRRY: 112 LD < v 2 DRl D fE %S Bk IR
EOEREEBEEL T, FHLUHA CFU OlEL
CHEFEOHRKRIE N L Y ZDOLEEEE R LD TH
%0 £9 M. intracellulare \=2>\WTA 3 &, KRZE

Virulence of M. avium and M. intracellulare Isolated from MAC Patients

and Enviromental Sources against C56BL/6 Mice

Challenge Number Lung lesions® Log CFU/organ®
Species  Origin Serovar  Strain dose of
(x10°CFU)  mice - 1+ 2+ 3+ 4+ Lungs Spleen Liver
M. avium Human 1 N-289 3.4 4 0 0 3 1 0 6.68 (5.05) 6.10 5.58
1 N-364 1.8 4 4 0 0 0 0 4.85 (4.58) 4.14 4.83
8 N-307 1.1 5 4 1 0 0 0 5.00 (4.80) 5.62 4.15
9 N-254 2.7 5 5 0 0 0 0 60248 572 533
9 N-302 3.7 5 5 0 0 0 0 3.68 (5.02) 4.07 4.22
Environ- 2 N-395 2.6 9 4 1 0 0 0 4.60 (4.06) 5.24 4.09
ment 2 N-396 2.1 4 4 0 0 0 0 4.34 (4.17) 4.96 3.53
2 N-424 2.2 b} 5 0 0 0 0 3.82 (3.92) 5.02 3.68
Nontypable N-415 2.4 5 5 0 0 0 0 1.96 (4.48) 4.79 2.00
M. intra- Human 14 N-256 4.2 4 0 0 0 0 4 9.18 (5.04) 9.22 9.56
cellulare 16 N-237 1.1 5 0 0 4 1 0 6.22 (4.59) 6.22 5.90
16 N-260 6.5 5 0 0 0 5 0 7.77 (4.70)  8.03 NCC)
16 N-283 4.3 5 0o 0 1 1 3 7.18 (5.07)  6.47 7.08
16 N-292 2.7 4 0 3 1 0 0 0.47 (4.25) 6.31 9.67
NT? N-310 3.8 4 0 0 1 3 0 8.04 (4.57) 8.28 8.67
Environ- 16 N-414 1.1 5 0 0 2 2 1 8.08 (4.90) 8.04 8.13
ment 16-42 N-409 4.9 5 10 2 2 0 6.37 (4.59) 5.28 .37
42 N-410 1.2 5 0 0 4 1 0 6.78 (4.72) 6.01 5.74
NT N-411 3.8 4 4 0 0 0 0 3.34 (4.69) 3.87 3.70
a) Observation was done on day 112 after infection. No mice died during the first 112 days.
b) In parenthesis, CFU on day 1 after infection is indicated.
¢) Not counted.
d) Not tested.
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FEEhRE TR O HEEE NS, BEEH 6 (N -
237, N—256, N—260, N—283, N-—292, N-310)
REEO 184 ~50L H30EoVTFhoey Rich
WRAEMNA SN, ZORE LN 292 ARV TEHhFE
N LBREE SR - f, 7o, G112 H TOMMM Log
CFU &, N—-292#D &> HAKBEVEDEA S
ntehs, 547~9.18 icf L, AEBEEE L TIRYYE
7.81+£0.54, & 5PN O MIE ORI £ R T kR
L LTDALog CFU (=Log CFU [day 112]-Log
CFU [day 0]) bHEENBEED M. intracellulare T3
1.22~4.14, F152.6+0.5 THid MAC BEHICH~NTH
%)i%}?b)? 1o

I HRBE D M. intracellulare T3, #ik
4k (N —409, N—410, N—411, N —414) thN -
411 BRA Ry = » 2 & N —409 ¥R~ v x 5 PLh 1 L
AR E 19D 14 P8 (74 %) i< AIRMIIIRZE SRS
h, zoREREROEBEHEDR M. intracellulare I
WEbDTH - 1o F 7S 112 BIRITHB T 3/ Log
CFU B & U ALog CFU fEIZAFE6.14£1.00 8L U
1.4+1.0 T, & bicBEDHE M. intracellulare D%
NICROWTED » oo L LAREBETREENEE M.
intracellulare Bfic B 2 LEBEE VL v ZDBVE
B (N -414) » 5, WIRMHRZE%Z S ERE LA
WD & 5 078 VER (N-411) T, BEHRICLD
2 2T BAENLL Yy ZOBREERIC L,

i, BFEHE M. avium T, B35 %K (N —254,
N —-289, N —302, N-307, N—364) N — 289 #ik

5

oKk BB B 1S

gew v 2D 4 PUh 4 TN -307 HRERG < o R 4 PLip 1
LR ZER A SNt X, Lich->TINSDR
DEGe= v 25H 23 PL 5L (22 %) ICBRE LW L%
EOMREN A SNfclcd Eh ol LRy, i,
&G 112 HEOMMN Log CFU 88X WALog CFU i,
3.68~6.68 (£15.25+0.52) B LU —1.834~1.63 CF¥E
0.4+0.5) T M. intracellulare iIZ81F 5 £ 0 K-
tzo I, EAREERRD M. avium T, 4%

(N —395, N—396, N—415, N —424) DiEG <y R
FF19PERN — 395 ¥R v 2D b H 1L (5 %)
KREORBHMBRENALNICTEY, FoRY
112 H#% O Log CFU 88X UALog CFU &%
1.96~4.60 (£ 3.68+0.60) B & U —2.52~0.54 (F
¥ -0.550.7) THER MAC EE PR K, - 7,

Pk, MAC =Y Z2Ickd 5L VL YR, EBES
Bt M. intracellulare, BREE5YBE M. intracellulare,
BENME M. avium, BRESHE M. avium DIETSH 5
LEZ SN B,

(5) MAC Mm% & Mg CL #FHigh

Fig. 2 13, bHBEIcBT %t +ifi MAC iEEF DX
D M. avium 8 ¥k (MMEHRL 1, 4, 9) T M. intra-
cellulare T #E (M#EES 7, 13, 14, 16) © SmT £ %:T
158D Mg CLEEEREICDWT AL BDTH b, 0T
nb 2EOERBIEER LN, NI VEHKRELDT
Mz TH (N—242 ) & 138 (N —-249 #k) Tidftho
MAEREICHANTEMER LcE V) mERVTE, Ml
EH & Mg CL i ofoMMEkIic>WTR—E

g Experiment 1 Experiment 2

Q

]

B Ar |

2

1] [ ]

§ A

g 3 o o n

: A

3] *

o 2F

g o a

S 1r o ® g o i o

ASS

s RS 4 . N . ¢
0 X s " 1 1 ! ! § ! n I I , ?

Serovar 1 4 9 7 13 14 16 1 4 9 7 13 14 16

1 J \

\ J \ -

M. avium M. intracellulare

M. avium M. intracellulare

Fig. 2. Mg¢ CL-triggering activity of various serovar strains of the
MAC. The intensity of Mg CL induced by the orgainsms added at the
concentraiton of 5x10° CFU/ml is indicated. Each plot indicates M¢
CL induced by each of test MAC strain.
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DGR AR DIV S - 2,

(6) HBEWICERESEED M. avium BL U M. in-
tracellulare ® M¢ CL FHHZhE

Fig. 3 i&, BEWCICHRBRENEO M. avium &
M. intracellulare (WNbd SmT HE%EK) © Mg CL
FILHEE A DTH B, N-30THER EEHRD
M. avium (N —254, N-302) T3, BEEEHkD 2k
(N—-395, N—424) kb ${&\ M¢ CL FHike%RL,
72 M. intracellulare TREREEHFK D 3 2 ¥k
(N —409, N—410) eV TEEZEHRD 3 (N —237,
N —256, N—283) £ &®PEW M¢ CL Hiches
RLltee LTed=>T, M. avium & M. intracellulare
DWFNERDHY, b bHEKKED Mg CL Hichel3H
REREIERARIC B 2 50 2D L SEWVERICH B &
SICRZT SN, L LEDS, M. avium, M. in-
tracellulare WEFERIC 13 Mg CL FHihElcEERE
RERBDEILD > 1,

E -3

VbEoiELn, <= 2 fEHE Mo N OREER ot
95 MAC %MD EHIMEIZ SMT>SmD T 5 A3,
fli 5 Mg CLFEREICIE I & ZHDEBELA SN,
SmD ¥ Tid Mg & @ interaction IT & 0 &\ CL A8
FEINED, SMTHRTRES Lz EDIFLALE
oW EBHLMicEsnE (Fig. Do —fEi
MAC et 4 21EERIMEORHBEICIE, Mp Dz 7 27
5 —fifa L L ToBEBREVI EMBHONTE D,
ol sk dThiE, SEOKEIEZ, SmT BL U
SmDEHEKD Mg CL, ¢ 74 b bIRRIEFRFLRE O
WTIITEMERRSE D BEAE BB L Mo R » # = X &
DHEF L, ThowyRITBELL YR EDRITIE
FOMBIEA A SN B VWS EDbhbh O & &
ARETEHDTH B, LEd-T, THLATED,
MEEKRD < v 2 Mg N T ORERRE I 2 Ehii,
DOVTRTY RIS B EVL v ZDRE 2 FEELFERK
ZIRLTWAbDEEZ NS, LI, MAC @ SmT,
SmD EE MO ELL v 2DERD 13, Kxldch
SEERD Mo 1T 9 5 iEEBREE A BE D F/lhE D&
WICEE L7 bDEEZTRBEDL A,

fti5, MAC SmT HEHEHKRITIZ Table 2 BLU 3
WRT &I, M. avium ¥T M. intracellulare
BHiEd 2 LRIMEHOBR WV ICESWELL Yy 2DER
BR LN, MACHEKODO=Y RIcKT2ELL v 2D
B M. intracellulare>M. avium Ty, D
&, BESHESRESHECH Y, MEE T 16, 14,
8,1, IBEODIAL V- LEENB O, & T A,
Zh 5 MAC © M¢ CL#ERED®T (Figs. 2,3)
LZzoENL YR EDMICIZ—EDOMHEBIZED ST

O
~ s}
8
g
~
3
e
j=]
B
W 4r
2
o
=}
9]
o
5
S~ 3_
8 A
g
3
8
S 2F a
g
5
3 A
st A
= o ‘ .
I
o)
0 1 1 1 1

Humans Environment Humans Environment

M. avium M. intracellulare

Fig. 3. M¢ CL-triggering activity of M. avium
and M. intracellulare isolated from MAC patients
and natural sources. The others are the same as
in Fig. 2.

ST HEERKEICBIT 2 eV L v 2DERIF Mg 1c%t
T BIEHRREEREORLEEOEVICE S bDTIRA
{, ThEEMoervr Yy 2RFHESE LT3 DD
LHIcBEbNh 3,
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