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Abstract - Cell-mediated immune response is known to play a central role in host
resistance to Mycobacterium avium complex (MAC) infection. However, the mechanims
accounting for the persistent survival of intracellular MAC organisms are not elucidated.
Interleukin (IL)-10 inhibits anti-mycobacterial activity of macrophages, which are consid-
ered to be final effectors against MAC organisms. Clarification of the mechanisms of how
IL-10 is induced in association with MAC infection is important to understand the path-
ogenesis of MAC infection.

The present study was addressed to determine the active moiety in the lysate of M.
intracellulave 31 F 093 T to induce IL-10 production. The fraction with a molecular weight
of 50 k Da and pI 6.8 was found to induce IL-10 production to a great extent and to suppress
IL-12 induction in culture of C57 BL/6 (Bcg®) mice spleen cells. Administration of this
fraction into A/J (Bcg™) mice increased spleen weight and the number. of viable mycobacter-
ia in the spleen after infection with M. intracellulare 31 F 093 T. In addition, this treatment
suppressed the formation of gramulomatous lesions in the lung of infected mice.

These findings indicate that a 50 k Da, pl 6.8 fraction extracted from M. intracellulare 31
F 093 T contains one of the factors contributing to the progression of MAC infection.
(ZEEEE. J. Nara Med. Ass. 49, 353~364, 1998)
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THHY. Lal, IL-4, IL-10, transforming growth
factor(TGF)-8 72 & @ Th 2 Mg Ry 1 + 7 1 VI,
Mo Hperid Lz 74 — 7 CD4 T Hifgd Th1~
OHLEIHEI L, MEATEEOBRIEBIEST 52 LT
FMEOEFBRLESBL EE2ORTWET. ¥k
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b2 Tidie, MAC BRI K1) 5 IL-10 OFEEF
DIRHTH R MAC BIUEORERHCEETH 5.
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Mycobacterium intracellulare 31 F 093 T ¥R (REKSF
BoEhEe BB AT, AMSCHEER » HEE) Ve, [
Eikk# Middlebrook 7H9 broth(Difco #:;, Detroit,
MDD T 37C14 HEEEREE L. BEDELOEELT
DB, s Avh —KAREETE, FlDT
1.5% 108 CFU/ml(colony forming unit/ml) O ¥EE =
B, —80C CHEMRFELL. DBEOERIITNTHL
oy b OB R E AR AR SEAKTHERL TRV
i, BRERAF CHEREMET Lo,

3) HEfEmhHE OrER &
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Fig. 1. Fractionation of MAC lysate.
a. Chromatographic profile(4 ml/fraction)of MAC lysate by Se-
phadex G-100 column. Only a single peak was obtained. Three frac-
tions, A : 20-30, B : 31-60, C: 61-75 fraction numbers were pooled.
Each lysate was adjusted to a concentration of 100xg/ml. (Vo=80 ml)
b. SDS-PAGE of fractions A, B and C under unreducing condotion.
Fraction C was not visualized by Coomasie straining. In the following
experiments., fraction C was concentrated by ultrafiltration. The
MWs of the major band in each fraction were as follows ; A, 15-103
kDa, B, 13kDa as determined by SDS-PAGE, C, 5-10kDa as deter-
mined by ultrafiltration using MW-cut off membranes.
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BRBT V=7 5 60 BEFITHEN LE O i kBY
FEAHBE & U, BB 1.5 ml % Sephadex G
-100 # $ £ (90X2.5 cm)(Pharmacic Biotech #t,

Sweden) CHEL, & 4AmIERLE 757> 2 vOE
E&% BioSpec-1600 ® (ZEEELIERT, HEO %Ml
ELFig. 1a). &7 77> a v IEHSISTES
A 120~30, B4 B 1 31~60, B4 C . 61~75), &KES
% phoshate-buffered saline(PBS) T 24 KrEZEHTHEE
HEE % 100 ug/ml CHAEL, KESOF A L H A V5
HREPHEE L. & HICES A% Sephadex G-200 % 5
4 (45X 1.6 cm) (Fharmacic Biotech #:) THE L, % 4
mlFERLE 7 5 7 a v ORKE 280 nm) #HIE L iz
(Fig. 2a).fastflow D' — 27 (B4 A, 9 ~16)F X 8
slow flow ® & — 7 (E4 A, : 30~38)% - hZh PBS
T 24 R BMT R R ABE % 100 xg/ml R L, £H
SOV A I A VFEREYHE L. SHLCHES ALY
0.025 M Tris-acetate buffer, pH 8.3 "C 24 BREIBHH,
Ay 77 —CEEL LI = b T —H VT H T
4 (PBE 94 #° 2, KIX40cm, Pharmacia Biotech #)
CHI L, polybuffer 96(30 %) & polybuffer 74(70 %)
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PORABEHRERE1: 10, pH5.00400ml TZ ==
b7 x—h v 7 ERER L @K 8 ml/h). pH 1% 2ml
TO0.02 DZALHREL S X 5 KHE L. BHEIZE?2
mlEFERL, £75 73 vOREEQOnm) & pH %
AEL 7 (Fig. 3). BHIESE A,_,(pH 7.88), A,
(pH 6.80), A, 5(pH5.63), A,,(pH5.27), A, ;(pH
4.58) & L, &AEG ZENBRE T 24 RERIENT L polybuf-
fer #ExEH, PBS € 72 R L& LEABE % 35
pg/mlICRBE LS D ERKER E L. SHET 588
TEASBEROBERIRME T, T XTOBERIT4
CTFTfTot.
4) ESIKE

£ELEOSTERBET % 7% Laemli D HEHE -
T SDS -polyacrylamide gel electrophoresis(SDS -
PAGE) %#}afT L 7. %k &) sample & sample buffer “CH]
BB 100C5 BINE L TRV, 1v—vdicb 10ul %
3.8 % 2-mercaptoethanol(2 ME)IZ X AT T L JE&E
L F&ETHKE LA ¥ 1ri1212.5%
minigel PAGEL 12.5 LCATTO #, EF)Z B\, BX
k&) 10 mA, 4°C FTfT» 7=. ¥ A1k Coomasie brilliant

non - gradient

absorbance
(280nm)
0.16
0.12
0.08
0.04
9 16 30 38
Al A2

Fig. 2. Fractionation of fraction A

fraction

a. Chromatographic profile(4 ml/fraction)of fraction A by Sephadex
G-200. Elution profile showed the presence of two differest peaks. Two
fractions, A;, 9-16, A, 30-38 fraction numbers were pooled. Each
fraction was adjusted to a concentration of 100xg/mg. (Vo=28 ml)
b. SDS-PAGE of fractions A and A, under nonreducing condotion.
The molecular weight of fraction A, was approximately 50 kDa.
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blue THE L 7.
5) in vitro CETT B A+ a4 VHEREOBR
RT-PCR : SPFC57BL/6 = v 2% 18R SPF T T
B BRMEY EFERCER L, BRI XD single cell
suspension #{E#L L 7248, hypotonic lysis THRIMEK & B
£EL7. BMEEEY Y v I —THRELMEEYE L,
Eagle’s minimal essential medium (MEM) (Flow Lab-
oratories #:, Mclean, Va), 10 mM HEPES, 0.07 %

NaHCO,, 0.5mM 2-mercaptoethanol, 50 xg/ml stre-

ptomycine, 10 %heat-inactivated fetal bovine serum
(ICN Biomedicals #1;, Costa Mesa, CA) DE:ZEWHT
5.0X10° E/ml T Uz, & OMBFEER 1.0X10° &
/200 g1 -3 96 RFE <1 7 = 7 v — + (Corning #t,
NY)HEL, LB L& 1 ug/10 xl, 1<
XA D PBSCHR) ZFRINL, 37C, 5 %CO, T T 48 K
RBzEE L. BEEK T TRIzol ® (GIBCO BRL #,
Gathersburg, MD) % H\», acid guanidium thiocyanate
-phenol - chloroform extraction(AGPC)# T4 RNA
ZHhH L2, reverse-transcriptase assisted polymerase
chain reaction(RT-PCR)#:T B-actin, IL-10, IL-12,

absorbance
(280nm)

=

IFN-y mRNA 0 FEB&FH. ThbbmbiLic
RNA 0.8 ug Hic » FEFEERRKIGEER [50 mM Tris
-HCL(pH 8.3), 75mM KCL, 3mM MgCL,, 10 mM
dithiothreitor, % 0.2mM dATP, dGTP, dCTP,

dTTP, 1M oligo(dT)1s-1s Primer], 20 Bz RNase
(Ribo - nuclease)inhibitor, 100 B {7 Reverse tran-
scrittase(GIBCO BRL #h) #{E& L 42°C, 50 5 & 70 47,
15 5N GE &% cDNA ZERK L. 2ul © cDNA %
PCR RJE#EE® [50 mM KCL, 10 mM Tris HCL(pH
8.8), 1.5mM Mgcl,, 0.1 % Triton-X, % 0.2mM ©
dATP, dGTP, dCTP, dTTP, 0.2 mM Primer, 4 B
iz Taq polymerase(GIBCO BRL#)] &AL, %
SAFANEER L. OGS Thermal cycler
(QUICKTHERMO PERSONAL ®, Nippon Genetics
#, EROTI4TC, 14, 60C, 1408IOT72C, 145%
BY A7 AT, BonicPCREDIOulZ1.5%7
He— R P AVESIKENA00V, 30 5D L, tkEitE v Pk
=FUV AT R PREYER L. EHLCEEY
A4 b h A4 VIR e primer D¥EFEELT]% Table 11
~L7-. DNA FED~<—H —1% 123 bp DNA Ladder
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Fig. 3. Fractionation of fraction A,
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Chromatographic profile of fraction A; by chromatofocusing. Five
peaks were obtained. The pl of each fraction was 7.88(fr. A1),
6.80(fr. A;_»), 5.63(fr. A,_y), 5.27(fr. A,_p, 4.58(fr. A,_s).Each frac-
tion was adjusted to a concentration of 35xg/ml.
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Table 1. Sequences of primer sets

Cytokine

Nucleotides

[B-actin sense
antisense

CTGAAGTACCCCATTGAACATGGC
CAGAGCAGTAATCTCCTTCTGCAT

IL-10  sense CTCTTACTGACTGGCATGAGGATC
antisense CTATGCAGTTGATGAAGATGTCAAATT
IL-12  sense AAGTGGCGTTGGAAGCACGG
antisense  GAACACATGCCCACTTGCTG

(GIBCO BRL #) & vy, B+ A1 + 7 1 v ORERFT
- 7z. RNAEE 1XGene Quant II® (Pharmacia Biotech
#t, Cambridge) THISE L 7=.

ELISA : = v R[E#ifas 5 o RNA i & R
FZEEEREIL, %1 b b4 VRIEE CTOM—80C T
Flic. B3 EEFIL-10, IL-12, IFN-y E4LES
enzyme linked immunosorbent assay (ELISA)¥E Gl
E L7z, IL-10, IFN-y OHRIE X Perseptive ##, IL
-12 O PE X GENZYME # % ELISA % » + %\
7o
6) E5 A, D in vivo ILEBIF 5 EHE

MAC BB S DT in vitro 1w B\ ~T IL-10 2 HE
L, IL-12 EEAZIEI L 2ES AL, DRIZD\WT, n
vivo TIEMACIEH LTI E ShTwbB A/] <
AV T & CRIES DI 21558 X 5 R L
fe. A/] =9 2 M. intracellulare 31 F 093 T (3% 107
CFU/0.2mDEMIRARS S ¥, BS A% BRRE 1
H, 3HEX0'6 HEHCHEBRAKEL 9 H BicliiEs
EEREH L. BEBS AL RSO A/] <o 2 w5
BElic. M~y ARCOBRER, BENER BEA
IL-10 mRNA 8 ¥ X Ol O FREA G O 1% & i
BR Lic. BREBAEEKOEH 3EEY 1ml  Middle-
brook 7TH9broth - CF 7 m Ve R EH F 4 F— Tk E
2% — b L broth THFEEZ OFFRIKE 10 ] O AE
#% Middlebrook 7 H 10(Difco #:, Detroit, MD) % f
T plate count ¥% FA\~ 37°C14 H S EB I HIZE L
7o PREASEARFR L~~~ 2 ) Ve gy
FETHELL.

) HEHFERLE

2 HE DB EZEDOKE T unpaired Student’s t-test

ZHV, ERES $REEERE L.

=1 %

1D BEXHKE

B4 A, B, C»SDS-PAGE TIIES A 1% 15-103
kDa O#FiFHc 3 # AT, B4 BiX13kDaicl »FiAv ¥
FRD. B CZ DBk X O Coomasie Refa T
R H LB 7 b 5 7z (ultrafiltration i© & » 5~10kDa
DHTEEZELTCWSZ L &R L) (Fig. 1b).

B A, Ay, A, ® SDS-PAGE TURE4S A, 1% 50 kDa
AV FRBDI. FE A, 13 Coomasie $efa ClisH
Ihisd - 7= (Fig. 2 b).

2) in vitro TOY A b h 1 vk

A, B, Cv»FhoiEscd IL-10 mRNA o R HE
TR, EARTIESATH2ES L b EEREE
HRHT=(p<0.01) Fig. 4). IL-12 mRNA DR 13
FCTRDLIIH, EFA, BTREHLV<ALUTT
Bote. EHSCIRIL-12 DELETLE ST W7z (Fig.
5. A, B, C\ThoESTh IFN-y mRNA 0%,
FEERD, H5C CIREETHE DD (p<0.0D), IL-
12 DA L RROER TH - 7z (Fig. 6). AFIL-10 %

BWELETHESTHocidd, RICED A% Se-
phadex G-200 Z A\ e ¥ AJEBIZ L W ESD A, A, 1T
DEELY A+ b A VELEREYRR L.

A, A WTFhoBES T IL-10 mRNA R HES
B, A 2A, X b b IL-10 EEERES R 2 - 7= (Fig. 7).
HOARCL 2 IL-10 EARSE A, M- ThWBh 0k
EZzbhte. A, A OEAHTIXIL-12 mRNA ORES
BB v VLT, BEARETIZA, 28 A, X ) {EE
Tho7(Fig. 8). ThODERENSES A, kX 5 IL-
10 EEAERFE & TL-12 EEAMBI O TR NRR S e, +
CTCHS A OZ7e<t 7+ —hv v 7 RERLT-.

IL-10 mRNA X% A, ,, A, T, IL-12 mRNA 1%
B3 A, Als TERZTHBVWRELZRD, HiEs
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A3 IL-10 mRNA REH &FE L -5 IL-12 mRNA
DOFBEFHRB VAL TIREE - 72 (Fig. 9. Hlkrrb,
B4 A, in vitro TIL-10 EAEXFHEL IL-12 DE
ER I 570, MAC B0 BER v B2
FHEMEAS B D in vivo TOIERREE L.

3) in vivo TOES A,_, DIFA

M. intracellulare 31 F093 T X ¥ A/ =V

A CED A, OREHREEL~ v AOHER LR

RT-PCR
/3 -actin —-6150p
420p
IL-10 e
' —\246bp
control A B C
ELISA
T H* 1
| em— * *—-l
(pg/ml)
12001
1000+
800
600
400
200
T T T
control A ; B C
*¥ p <001

Fig. 4. IL-10 induction by C57BL/6 spleen cells
stimulated with fractions A, B, and C
IL-10 mRNA expression in RNA of spleen
cells stimulated with 1xg/10x1 of each fraction
for 48 h. Quantitation of IL-10 in culture super-
natants of stimulated spleen cells by ELISA.

Table 2. Spleen weights and CFU in either fraction
A,_, injected or not injected mice.

A,_, injected  A,_, not injected

Weight(mg) 183+11 136+25*
CFU 15%10* 8.3X10**
Values are mean=+SD
* p<0.05, for the difference between Fr.
A,_, injected and not injected groups
CFU : colony forming unit
RT-PCR
B -actin —8150p
“—\492bp
12 __pezbp
—
369bp
control A B C
ELISA
T * 1
S
(pg/mi)
250
200
150
100 4
50 A
0+ T T T
control A B C

* p< 0.05

Fig. 5. IL-12 induction by C57BL/6 spleen cells
stimulated with fractions A, B, and C
IL-12 mRNA expression in RNA of spleen
cells stimulated with 1xg/10u1 of each fraction
for 48 h. Quantitation of IL-12 in culture super-
natants of stimulated spleen cells by ELISA.
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WEHKCTHE L. BS A, BECHEE L BEANE
BIEBCEMELRL (<0.05)(Table 2), i vivo T
SED A, I MACEREEZHRTA LD EE 2L
iz, BN IL-10 mRNA oRBliL, B A, , 5~
U ATRANED bhicd, B A, S~y 2T
IRV S LT e@ig. 10), EH A, 1T X 2SN
IL-10 FEITEITRE X hic, B IL-12 mRNA 0%
BRZOEBRTIEThOo~ v A THBRHV<ALT

RT-PCR
/3 -actin ~618bp
Nagznp
IEN 3 _Jagabp
Sy
control A B C
ELISA
T * 1
[ Ry
(pg/ml)
60
50 A
40
30 -
20
10
0 T T
control A B C
## o< 001
*p< 005

Fig. 6. IFN-y induction by C57BL/6 spleen cells
stimulated with fractions A, B, and C
IFN-y mRNA expression in RNA of spleen
cells stimulated with 1xg/10u1 of each fraction
for 48h. Quantitation of IFN-y in culture
supernatants of stimulated spleen cells by
ELISA.

(359)

ThHote.

RGO REAGER T, BEY AL RETHB~Y 2
W HAE 4« D AZFE I/ S S WFDATNHECHFEON
BOHIHE S W B ERED - 7= (Fig. 11).

% -3

HBERRE CEICHFE IR LT, Eic Mg &
THlECTHEEIh s MRAEREL Sh T3, Lal,

RT-PCR
/3 -actin —o1eee
Nao20p
IL-10 g
.\246bp
control A Al A2
ELISA
NS, *
|
(pg/ml)
1200
1000
800
600
400 -
200
0 —
control A Al A2
* p< 0.05
Fig. 7. IL-10 induction by C57BL/6 spleen cells

stimulated with fractions A, A,, and A,

IL-10 mRNA of spleen cells stimulated with
1ug/1041 of each fraction for 48 h. Quantita-
tion of IL-10 in culture supernatants of
stimulated spleen cells by ELISA.
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RT-PCR
615,
/3 -actin =
dgonp
__A920p
IL-12
Py
369bp
control A
ELISA
T % 1
f *
—
{pg/ml)
250
200 -
150
100
50
0 -

control

* p< 005

Fig. 8. IL-12 induction by C57BL/6 spleen cells
stimulated with 1ug/10u] of fractions A, A,
and A,

IL-12 mRNA expression in RNA of spleen
cells stimulated with 1xg/10ul of each frac-
tion for 48 h. Quantitation of IL-12 in culture
supernatants of stimulated spleen cells by
ELISA.

/3 -actin

A12 Ai3 A4 Ai-s

Ail-1

IL-10

IL-12

Fig. 9. B-actin, IL-10 and IL-12 mRNA expression in
RNA spleen cells stimulated with fractions
A1—1~5

IL-10

[ -actin

Feram ]

‘ (-+): A1-2 injected

(—): control

$ = B > ;

Fig. 10. B-actin and IL-10 mRNA expression in RNA
spleen cells in mice with or without ingection
of fraction A;_,.
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Fig. 11. Pathological findings of the lung by hematoxylin eosin strain( X 100).
a. infected mice without ingection of fraction A,_,, showing an
apparent granulomatous leision.

b. infected mice with ingection of fraction A,_,, showing no apparent

granulomatous leision.

AIDS @ X 5 e R4 b 5\ i3S b, BEkgEn L
DERTHRIETIHIET U7 B EE CRHBE
THEIINEE D REEE B2, KETIAIDS B
DFEBID 50 %Ll EA MAC KEH L T\ 5 L #E X
T 53. MAC KB niB BRI S h TR b4
BENT 7 —F &I s SEOKBETM
intracellulare 31 F 093 T 25208 L5 7 50 kDa, pl 6.8
DESAS, IL-10 OFEEM: 27 b MAC B & 4 X
BE—RIEVBDEHC LRI NI

MBS EFICBAT S E Mg CHAIhBHE, B
naH, MAC hEOHBEIEE S AL MEYS
LTRY, FRE M TRELALBEINRT Mg A
CFREREG T 5. Mg OIEMALIFIBR BB s 5
RREERILTEY, Mé 2TEET YA a1V
ELTT MDD NK Mg 435 IFN-¢19,
EHEAL S hic Mg > bEEA E 15 (tumor necrosis fac-
tor(TNF)-a 19 ig EBR3FE 2 b T B, ~-<—THI
REELETHIA 4 voEECThIHEE Th?
Ml E st bh s, HBECHT 5 BEERET
374 —7CD4T fifgd Thl i~ LA EE T
H%. M¢ < NK fifarbEdEh s IL-12 2 Th 1 #
~o5fhict, NK1.1CD4THfa»bELEIRS
IL-4 5 Th2 #ifa~05{bic, ThFEhBEETHSZ &

B Lo TW59. FIBERETIE Mé R/
GRCER L BEERBIC X b M it IL-12 4
FEIh, IL-121C X - THEE ST+ NK fijgs» s
IFN-y 2L Eh % 2 & T Th0 #ifa2 Th 1 #if85
b3 %. EiEfb S hi: Thl MilasELET 5 IFN-y ©F
Kx7=2272—-ThH5M¢ WNEMALI WIIBBE OKRZE
L LI T 5.

—7, IL-4, IL-10, TGF-8 7z & @ Th 2 ifaraske 1
M A VRFEEEL, IL-10 & TGF-4 13364 Th 1 1
D5 Mg OBREZXIIHEITS & Xh Tk b, Th
1MifEE Th2 M E B E WIEEL H o T 59,
Maggi ' i3 e b RAFIMBERERT Thl M0 EET
% IFN-y T Th2 Ml D#EIMET L, Th2 fifasieE
T 2IL-4% 5T Thl MBEOBENMET 5 L #H%
LThififas Thofifaé 0B OHMEIERL T
5. Licdio THBEAE XG5 x Thl #ifk
HERDY A+ 24 v THBIL-12, IFN-y DELBES
FLEL, IL-10 ©fFE & h 5 Th2 #kaksk Mg s
FA LI AV OFELRFIET S ENEETH .

HBEEEO A LERER & LCRE, BH, 25
BB LA Th ThOEYEEI BRI T 5. 7
BRE OMIRE 3%  DIFETEbh TH b MAC BKf
ERTHRERCHEYE XD LAREI LT
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%1820 Barrow B9 % M. avium serover 8 2xbH
silicic acid colunm THitH L7 JEE 4 E Tl e b RKAEIM0
B LD TNF-o OEEDPFESh, i) VR
DEEFEAHIE X B 3, glycopeptidolipid (GPL) 73 ©
FEhboEEIRD BT, IBE L GPL & DEWTE
W2 R SD E LT, Tomioka B2 1% M.
lulare N-260 5B bhi-fEE % 3 4E (phospholipid
fraction, polar fr., apolar mycosite fr. )23, 2
SR~ v 2RO S54k, T cell b0 IL-2 DEAE
FHH L2 E LTS, 20X 51 MAC B3R RE 1
TNF-o OEAXFE LD, U Vv EROBEE 5
B S ELERBERIGVESMIEFAEETHLE2bh
%. —7H, MAC o 20 Fe ol O I B RL S DEE I
IVFEINDEINTED, IEFIELBEEACE
HEERIGHPHBEEI N TWABD, IFN-yEAE T M
avuim  pavatuberculosis 3K 30 kDa EH & M. avuim
subsp. silvaticum H3 40 kDa FEH & 23FEORMEM Y v
REHS IFN-y OB EREAZFET 5 EHEINT
W52, F f= Mycobacterium  avium HAR 48~52 & 62
kDa ZEHAL, b PEKARMe 2250 TNF-a OFRE
HEATHFET D LHEIN T 5. Th2 fifasky
A A A VIEDNTIE Mycobacterium avium B3 33 &
65kDaZEHE, &+ Mg nbD TGF-gEATFEL
T EHEIRTW5 2%, MAC BE#TIL-10 #5HE T
BEERS R Ul ko,

IL-10 & Th 1 fifasb & Mg iEHEAL & 23035 4
A rHhAvELTEETHAHW. Fiorentino b 1, IL
-10 ##5.C Mg ® Th 1 g £ S b TNF-a,
IFN-y 22 &0 Mg EHALY A b h 4 v OEERIIH S
h, RAEDIL-4 & TiIL-10 O J5 2 HEIfEH 2388\ &
WELTCWA. Fiohr IL-10 frfEH 5 ¢ MAC K53 5%
EHMEAEE L & T 2HEND 5%, Bermudez
B2 M. avium BEFERICERE Me i IL-10 2
59 % & TNF-a OELFNFE I, JTIL-10 filk s
T= v ADR L MEAERET LA EH®EL TV 5.
Denis 522 % L IL-10 5t &k # & TBALB/c~ v &
(Beg) DBENERPAECETLIE L TR Y, B
# MAC BYE T IL-10 DEEMI TR I W 5.

ntracel-

&8 OB T M intracellulare 31 F 093 T B 3% 50

kDa, pl6.8 DE 4z C57 BL/6(Bcg®) = v AR
MU, IL-10 D\ EEAFEEN: &, 1L-12 0 2E A IHITE
HAFER S i, FSEIE A/J(BegD = v A B \WTHE
Pe 5C, RHg~ v AOBMEER X OBBAER Y
Winlicz &b, MACRRYERICBIERTEE
BTHESTHS EE b, MORERBE IR

=

B4R E CHFEYRI IH S h A ERCD - . il
BRSO RFEMBR IR IL-1, TNF-a OBE 155
SRTU BT 537 DREMIIC o\ CHRE S hC UL,
IL-12#5 < Th1 = NK fiifas b o IFN-y E4 53T
L, IFN-y 23 M¢ ZIEMEL S RRERIC AIFESIE
FER LI EABE IR TH D2, [L-12 BHFEY
RICHE Y RIET LR ERHIh TV 5. SEORFNT
% in vitro TRABES N IL-12 DEEFE LI LB
z Enb, MAC it~ v 2wkt % AFEH BN
D—REES L F 2 bhie. AFETHBREOBREHIHE
BHHENIHTADEHES LE2 LR TEY, RAFEVR
B R oMEc o 7e2 b BERGE O —H &
Exbhb.

Bl B4 EFS T M. intracellulare 31 F 093 T X
h 5t X 7z 50 kDa, pl 6.8 DEIS 1 MAC BRYEHE
W& LTEERREZEL W5 LE 2 bhb. MAC
BRUEOFREY X 1 FENCAER T 5 I TR ERRIT B
THEHRMEA IL-10 2 X 5 d 0B HER T 5708, 50
kDa, pl 6.8 %D in vivo BT H{ER% IL-10 €/
7 u—VvHENRFMLEsERTAIE L, TIAE
S ORERS, FBERS & il BRSO BT H
Hiha.

& B

M. intracellulave 31 F 093 T BAERSIC X B9 1 b &
1 vHEREHRE L.

M. intracellulare 31 F 093 T Bk 25 7 A 18B
BIVOZzm=bRx—h oV 7 BT~ Y XM
IL-10 EEEZFE T AES X 58 L.

1) in vitro T M. intracellulare 31F 093 T Hi3k 50
kDa, pl 6.8 DE4 43, C57 BL/6 = 7 & (Beg® Mk
FNTIL-10 EEERBHBEL, IL-12 0EAZIF L.

2) FES% A/] =9 A(BegNeEkE5TH2 LT, B
ERIBRAER L 0FEREMERD, MAC &%
WET 5 EPEHI A, BESHRS CEERNIL-10
mRNA ORENFE I h, [L-10 2 MAC B HEEX
®H—REFB DI, REARE CHES RS TAH
FEBLAIH & BB EERE 2 ME T T 2 FIREME 2R
B hi.

Ll A B4 E M. intracellulare 31 F 093 T 75 458
L7z 50 kDa, pl 6.8 4%, IL-10 DEAFTEEXNL
TMAC Bgw it ahs0—RE v BB Z L25E
BiEh, MAC RRPFEDREMIT O LTH L WHREE
BT ENTE .
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E| i3
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