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MACROPHAGE RESPIRATORY BURST-TRIGGERING ACTIVITY OF TRANSPARENT
AND OPAQUE COLONIAL VARIANTS OF MYCOBACTERIUM AVIUM COMPLEX

Haruaki TOMIOKA * | Hajime SAITO, Katsumasa SATO,
Yukari YAMAMOTO, Masako UCHIDA and Yoshitaka YAMADA

(Received for publication January 10, 1989)

The two types of colonial variants of Mycobacterium avium complex, SmT (smooth,
transparent, irregular) and SmD (smooth, opaque, dome—shaped) variants, were examined
for their triggering activity for macrophage (M¢) respiratory burst, based on
chemiluminescence (CL). SmD variants elicited an intense CL from zymosan A—induced
M¢@s in a dose—dependent manner, although SmT variants induced much lower M ¢ CL.
The M ¢s could steadily phagocytose SmT variants, although the phagocytizing rate was
considerably lower compared to the case of SmD variants. Treatments of SmD variants
with Tween 80, pronase and some endoglycosidases such as a—amylase, cellulase, dextranase
and pectinase, heating (100°C, 15 min), and delipidation by CHCls—methanol extraction
resulted in a marked reduction in the M ¢ CL-triggering activity of the SmD variants.
Thus, the M ¢ CL-triggering ligand (s) seems to possess glycolipoprotein—like moieties.
Tween 80—treatment of SmT variants, which is known to deprive the polysaccharide outer
layer specific to the colonial variants, failed to recover the M ¢ CL—triggering activity of
SmT variants. Therefore, the remarkably reduced M ¢ CL-triggering ability of the SmT
variants may be caused by the extremely lowered expression of the M¢ CL—triggering
ligands rather than by masking of the CL—triggering ligands by SmT—specific outer layer.
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1. #3E : M. avium complex N—-235, N—257,
N-260, N-275 8 & ' N-279 O ZE KD SmT AL Fic
Z @ THI0 ERER EHARNR T 2 Lick-TA o0
72 SmD variants % TH10 SERFHRK b 7~10 HEEE L,
Z D ARYIKIT K B EIF MR % BEH % Handy sonic
(Model UR-20P; b+ 3 —¥1) T 15 FORiE S EALE
L7zd D% 1,000 rpm, 54RO & 0 HAESEZ K
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YIS BT A AR L fo, e, HREER OB
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ming unit (CFU) FHlEIC XD HEEL 7,
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FOHERET A EIck - T, MEFIOEEORD %A X
FPIs 5 X580 54, FRICK > TIIERE
HEAR (E5Fva—b LR34 K77 21210ul®
Bk %% 9 mm OB L, Ziehl-Neelsen 4iff L
72) KO WTHEBEEEL 72,

2. M¢ OIL¥FAMEE - C3H/He (MAC BRBHE
PHERHE) w9 2 X DEFILL 2 zymosam A (1 mg/
< A i.p. EH% 4~5 H) FEMEEMe (2.5x10%/
ml) % 10 mM N-2-hydroxyethylpiperazine—N"—
2—ethansulfonic acid (HEPES) i 0. 1 mM lu-
minol 1 Hanks & (pH7.4) 2%, Zhic MAC
EiA (8x10"~2x10%) ZFEMLAFR (Iml) %37°C
OERMIICHES, 109MIcblc>TMe kb ok
% (CL) % ATP lumicounter (Model ATP—237,
RIERIEEE) CTHIEL 72,
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RPMIHH (Imi) WFEfEs+, UmmBDOT 7 R
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1. SmT X% U SmD variants ic & 335# M ¢ CL

MAC N—-260 #DOi£E#% variants iIC L DFEL SN B
M¢ CL &, Fig.1iZ/R9 & 512 SmD variant T3
6.3x 10%/tube DIINC & > TE L WERBAH S NIZD
2%t LT, SmT variant T3 8.5x10%/tube DRI
Lo THZDHERIZFLEAEAONTE D -T2,
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Fig. 1. M¢ CL induced by SmD and SmT
variants of MAC N—260 strain.
O, SmD variant (6.3><108/tube); @®, SmT variant (8.5%
108/tube).
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Fig. 22 M¢ CL induced by varying doses of
SmD and SmT variants of MAC N—260 strain.
O, SmD variant ; @, SmT variant.
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Fig. 3. Phagocytosis of SmD and SmT vari-
ants of MAC N-260 strain by M¢s during
10—min incubation for CL. measurement.

Z, SmD variant ; @, SmT variant.
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IZCLOFERA SNDIZH LT, SmT variant T
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2D & 91z SmT variant ® M ¢ CL 3 # & A
SmD variant ® % RITHENTED TEW I i Bl L
7= MAC N—-260 #k © & 73 © 9" N—-235, N—257 B L U
N-2T5 R T HERRICHED OSNDB LT ATH -7,

BB, FoFIlBRS Mok, 29 L7 SmT,
SmD Eic &k % CL triggering iGHED 7R3, C3H/He
TOREUDM¢ DA SY CHTBL/6 (EZHEHRH)
79 Z2LDDMp Thdsontzps, Mg CL OREE IR
AIEMEFICHANTREN T ED0D - 1,

Fig.3 13, Fig.2 OEBRICHV/zM¢ © SmT B&
U SmD ifj variants iICX 4 5 ERFEEZRLICHDTH
%, 15, SmD variant Tld M¢ CL ZNDOED
ARG I EREMOEMA A SN, Oy —
YIEMep CLOZNE XS FETE2HDTH -7,
SmT variant T% SmD variant iClb~N 3 & Z OREE
T EED - S TRINERICHRE L - ERER OIS &
Shtze Lic->7T, SmT variant 26175 M¢ CL
FEEOHD TEVE VI HREIHEIZED M¢ ~D#
FEEOKIMER LD TREVEEZEL SN 5,

2. N-260 SmD variant DEAEEBICEH SN T

W3 M¢ CL triggering ligand OHIR

Fig. 4 {& SmD WAL EREOYE « {Lra I %17 -
PBAED M¢ CLAELEEICREIUREZRLILLD
TH b, Inm»o5hnhbkHIc HCHO MHETIREE R
H SN o A, 100°C, 1545 DhIE, pronase /H
fb, 7owfsrs ey, —n (2:1) Ik > TE
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Fig. 4. Effects of some physical and chemical
treatments of MAC N—-260 SmD variant on its
M¢ CL-triggering activity.
_, formalin treatment (3%, 2hr);: __,

Z, Untreated :
heating (100°C, 15 min); @, pronase digestion (0.8 mg
pronase P/ml, 37°C, 2hr); A, delipidation (CHCl3—
methanol extraction). Intact or treated organisms were
added to the incubation mixture at a density of 3x10%/
tube.

HEOELWEKTRA ST,

iz, #%FE®D endoglycosidase LI % 1T - 72 SmD
BEiATO M¢ CL IZ Fig. 51, F7 Tween80 (1 %)
WERIC X B ZNid Fig. 6 1R LT, 9758405, cellulase,
pectinase, a—amylase ifi 12 dextranase D 7% JL
1Lk > TEDE L WK A, F72 chitinase ® isoamy-
lase #UEEIC & » THEREE QK FsA 5755, hyaluro-
nidase, pullulanase ifi U IZ laminarinase L ¥ T (3
ZOETRALNIEM 12, 5, Tween 80 HHIT K -
T3 M¢ CL F#iGM 1 50 BREEE T2 A SN i,

Pl b ok S5, MAC N—260 SmD variant @ B
AEEICEHIENTWS Mg CL triggering ligand
13, glycolipoprotein ¥ ® moiety #HT 5 DD L
SicEBbn s,

3. SmT variant ® M ¢ CL k2GR

Fig. TIc/RxT &1, M¢ CLHEIERIC SmT i
12 SmD variants OIESERARNL 723540 M¢ CL
12 SmD ERDAERMLEEAIIB T 5 LD bOPK
ToMmELBA SN IEBES, Lizhd->7T SmT variant
I8 1K CL F#bED SmT variant OEEH 5 W id,
ZONWENICE S Mg CLOHEFEHICLEHDT
HHEVHHERERIRD VOO LS BN B,

SinT variant DEAREICIERERI OB 248D
BETHEVIMENSH LY, Fig. 6 IIRLLII,
INEWHE-BRETZIEDBH SN TV S Tween 80

(S. Naik, Wadsworth Center for Laboratories



404 O FE B E 65
A ~
5) o L P S e
N
/,
~ 4 //. I/I.
3 (s 8 ’
é,’g )
a /0 )
o /
3 3F / /,D / /0
Q . -
S w’ B oy Q’l o
= , .
— I,’ --0 z /
O 5l ’ ¢ i o B
2 " /{/ -
A
,'ﬁ/ e °
n So—" !
87 A—”A/
[ I//
oM
0 : . . ——— R .
0 1 2 3 4 b 0 1 2 3 4 5
Incubation time (min)
Fig. 5. Effects of treatments of SmD variant of
MAC N-260 with various endoglycosidases on its
M¢ CL-triggering activity.
A : O, control (untreated) ; I, hyaluronidase (500 units/ml,
pH 7.0, 37°C, 2 hr); [], isoamylase (50 units/ml, pH 7.2, 40°C,
2hr); A, dextranase (10 units/ml, pH 5.0, 40°C, 2hr); A,
a—amylase (50 units/ml, pH 7.2, 40°C, 2 hr); @, cellulase (10
units/mi, pH 4.0, 30°C, 2 hr).
B : O,Control (untreated) ; /\, laminarinase (0.5 units/mi, pH
5.0, 40°C, 2 hr) ; @, pullulanase (1 unit/ml, pH 5.0, 30°C, 2 hr) ;
[J, chitinase (5 units/ml, pH 6.5, 37°C, 2hr); A, pectinase
(50 units/ml, pH 4.0, 25°C, 2 hr). Organisms were added to the
incubation mixture at the density of 1x10%/tube.
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Fig. 6. Effect of Tween80—treatment (1%, Fig. 7. Change in the M¢ CL in response to

37°C, 6hr) on M¢ CL-triggering activity of
SmD and SmT variants of MAC N—260 strain.

SmD variant by the addition of SmT variant.
O, SmD variant (3x10%/tube) ; @, SmT variant (4x10°
/tube) ; A, SmD variant (3x10%/tube)+SmT variant (4x
10%/tube).
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b, $hF— FITIREEh 5 123, EED endoglyco-
sidase (a—amylase, 1soamylase, dextranase,
cellulase, pectinase, chitinase, hyaluronidase,
pullulanase, laminarinase), HCHO, pronase & %
Widn# (100°C, 154y) A L TH SmT variant
D M¢ CLFREHEDRIBEIZA S NEH -1, A,
SmT variant = AELEE L 72384, #I5EICKk3I Mo
CL F#EHEOIELS S SNTcH, ThETHIEMED
SmD EARDIEHED 1/8 L@ & 1ah - 1o,
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I EoORFEELD, MAC @ SmD XU SmT variants
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THAIENNDP o, TDIEEFBEEMG 13 SmD
variant & OHEFERIC & » TRV IFFIRERSHLZ S
NB LIk, BEKEEORED A /1 = X L DFE)
BIRELLTHLNEYY Ot LT, SmT variant T
FZORBEIBDTARTRTHEILERELTVS D
DEBbhG, FESE, BIRITIT-> ERT, WEE
variants 2 < 7 Z D EFE resident Mg ICERBEET
HELZEES, M¢ AT SmT variant (2 SmD
variant ICHARTEHERBEIEEZRT I LEHEL TV S
(REX) », col B ERLLEBLLT, HEEE
BIAL S 2D TEBMEA I Do T, T OEBRKIER,
W TiE SmT variant & SmD variant ® < ¥ 2%t
THENVL Y ZADERILFELIMEDLIILEL SN
2910

SmD Kk DY « {LFH), & 2 W IEERIE O g
&0, SmDEMAKEREBICEREINTHS M¢ CL trig-
gering ligand 13, 5 #M T, pronase, endoglyco-
sidase (4 I a —amylase, dextranase, cellulase,
pectinase) if ¥iC Tween 80 ML I EZM T2 oo &
Whe A7) =KD E N B4 & 0785 glyco-
lipoprotein #%® moiety T3 dDDLH>TH D,
& 51T endoglycosidase MLEEDRkAEIE, a —1, 4,
a-1, 6550VFA -1, 47 vay FEEAEBT A
HOBEBUARELTVE DD LI ICEbN 5,

— %, M@ CL FHLEHEE 13 & A & 7272\ SmT Bk
% Tween 80 L L T, % OEAEARABIHIHR V2
BA&TH, £2#ERED endoglycosidase THLE L TH
HREBOEZHEKRHEEESAEAETD, SmT EEkD
EMo¢ CL FiCREDEIE I NS HEIILL AoNEh -
7o L7zid > T, SmTEAED M¢ CL #Fihed SmD
HAL D FLEVERRIE, S|mT RKRICHEET 258
2L -> T SmT HEE LickREEN T3 CL triggering
ligand 2= 2 7 S TW 3 T &IHEA L - ATREM: 13D
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Wb e 25 ) —VIERIT & - T S OREEZE(LE K L,
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