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Abstract . The purpose of this study was to better the sequence of cytokine mRNA
expression during the infectious course of Mycobacterium intracellulare, belonging to
Mycobacterium avium complex (MAC), in MAC-resistant A/J mice and MAC-susceptible
C57 BL/6 mice. Cytokine mRNA expression was detected by polymerase chain reaction-
assisted amplification of RNA extracted from the spleen cells of individual mice euthanized
on days 0 to 40 of infection.

By using this method, mRNAs for IL-2, IL-3, IL-5, IFN-« and IFN-8 were not detected
in RNA from the spleen cells of infected mice of both strains over the infection period.
Expression of mRNAs for IL-1, IL-6, TNF-« and IFN-y remained similar in intensity and
timing between both mouse strains during infection. The mRNA for IL-4 was expressed in
RNA from C 57 BL/6 spleen cells after day 9, at the time when the number of viable M.
intracellulare began increasing in the spleen of C 57 BL/6 mice, while IL-4 mRNA was not
induced in A/J spleen cells throughout the infectious course. Moreover, mRNA for IL-10
was expressed in C57 BL/6 mice at higher levels than that in A/J mice after day 6 of
infection. Recombinant IL-4 and IL-10 affected anti-MAC activity of spleen cells from
MAC-infected A/J mice in vitro, and also recombinant IL-4 suppressed the i vitro
production of IFN-y by infected A/J spleen cells upon stimulation with M. intracellulare
extract.

These results suggest that the induction of inhibitory cytokines, including IL-4 and IL-10,
after MAC infection results in deterioration of mouse innate resistance to MAC infection.
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KB (M. tuberculosis) L CEHEIIXEEL, £fTT5
AIDS MR B T ETEEOLE PRI OBH I D
Treft o CREET 5 & 43% . MAC s3It
LTS RRT Z &5, ARYYEITBRERIREE T,
BRI TR 4 T L CFRARDOENL .
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T5EEZ LR T2, FIRE T 5 BRI\ D
BT E L LT~y 2ARBRBA VB, &< offifR~
v A I3ERE, BCG, MAC 7t & OHBRE kT % HARIE
PEDOE VI X - T BCG BEZ M Beg) =MAC &%
#:(C57BL/6, BALB/C, B10. A)& BCG #E#Hl ¥
(BCG) =MAC #&#i#(A/], C3H/He, DBA/2)D 22
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158k EIcFFET 5 Beg BIETF EFIENHE—DE
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4E, MACIKKTAEEBRIIMENAESRALB 2R
#o~ v 2 (C57BL/6, A/IDic MAC ZBERF S @7
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RT-PCR(reverse-transcriptase assisted polymerase
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2. Bk Mycobacterium intracellulare 31 F 0 93 T #£
CGREKFE BT O AWM BT 2 5 5 H ) &
MAC & L TH\ 7. Middlebrook-7 H 9-broth(DIFCO
#:, Detroit, Mich., USA)< 37°C, 14 HEIEEELSE,
BEOEE LD EEEL, v —W(ARLET

Al R

¥, FRL, BB T 6X10°CFU/ml(colony forming unit
/mD OBE TR L, -80C CHAEERE L. DB oER
TIETNTCZORA L » v + OB AR AT RIEK
THRUTHV . ¥, BEERFCL5EEEOE T
DL .

3. EfEHh ¥ -Whole Cell Lysate(WCL) - 3% : 31
F 093 T #% Middle brook-7 H 9-broth #+C 14 HfH,
37C CIREREE, WOLERE LTtk K Lin
% Ultrasonic Disruptor UD 200(Tomy ¥ T4 HEF) %
#5T200 7 v b OBFW T2 oM L. BT
Py x 12000X g, 20 4°fH, 4CTEROLL CHLEEY
WCL &L, 2V 27BEREN200ug/ml &icb X5
PBS(-)THMK, -20C THREL .

4. MRS X OBRABERORE (31 F093 T # 1.
5X10%cfu/ml @ 0.2 ml(3X10°CFU) ¥ ik = v 2 B#
RACEERRE . R4t 1H, 3H, 6H, 9H,
14 B, 20 H, 30 A, 40 BcREAOEEH S L OEE
EXUE L. MiEo¥45 % 1 ml © Middlebrook-7 H
9-broth FCTF 7 rV « kESFAF—FHTHED
*— b+ L, [ broth THREZOFERIK 10 xl % Midd-
lebrook-7 H 10(Difco ) EXRFiRIZ 7 v —F 4 v 7 L
. Zo7v— %14 B, 37CTHEEL, CFUKEYE

CEL. BRIRIEo <Y 20RO CFU 8353

TERLL.

5. MAIfE DR MAC RBGB 20 HD A/] = v Ao
B BRI & BRI D L, HRIC T single cell suspen-
sion Z{ER L7-#, osmotic shock 12 X » CTHRIMEKZE
M, B OFMAEE 2.5X10E/ml £ 725 X 51
Alpha-MEM(Flow Laboratories #:, Mclean, Va.,,
USA)10mM HEPES, 0.07 % NaHCOs,0.5mM 2
-mercaptoethanol, 50 zg/ml penicilline-G, 50 xg/ml
streptomycine, 10 % heat-inactivated fetal bovine
serum(ICN ~ Biomedicals #t:, Costa Mesa, CA, USA)
BECIEE S e, & OMIAIEER 100 4] So% 96 K
SEEAALF ¥ —F v A b (Corning #:, New York)ic
WCL &R EEE 10 ug/mlize 5 X 5 ik L, mur-
ine IL-4(0-50 ng / ml)(Genzyme #t, Boston,
Mass., USA) DFFFE T THEE Ule. BEERICHRIN L i
B DML AF L MAC o viability &% 5 2 it o
EETFHERCHR L. BERREIXITCLL, BER
f, ko MAC REREORE OB AR5 B,
Bk Lo IFN-y JIE 0B 72 B & L. 7x
B, BELEFXIFN-y IZ % oM, —110CTREL
7.
6. %5 BRIEAR I o 553 | BB IR 3.5X10°%/ml
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1ml % 24 "HNLF +— « 7V — b (Corning #D T AR,
2 B5f, 37°C C preincubate L7c%%, JEfHE MY +5
R, b)Y 7o v -EDTA B U B MR E
IRL7c. ZOFETO L v =i h ONEREEH
3.8 X103 TH - 7=. a-naphtyl-butyrate esterase &M
Tyeast ALY HE T H M85 B L% LD B fHE
MRE RO L % ERICH e BHEBE 10 ug/ml 0
WCL o3t HF T iz, &#EEE 50 ng/ml @ recombinant
murine IL-4(rmIL-4) (Genzyme #1) % 7213, RKEE
50 ng / ml ® recombinant murine IL-10GrmIL-10)
(Genzyme #) FEEFERICHML T 5 BREEEEL .

7. BMifao MACREREOHE & MR ERT
1%, A Fr—eTU—1 1 BT H 0.05% Triton-X
PEBTHAEBEREKI0 L]l Mz MlarBE I
%, BRI D—E R %, Middlebrook-7 H 10 Z2RXFH L
v —F 4 v 7 L3TC, 14 AREE#EE CFU #xilE
L7z

8. RT-PCR#IX % mRMA O#ig . =~ v A XD
AGPC #:(acid guanidiumthiocynate-phenol-chloro-
form-RNA extraction method)*®C RNA Z#iHi L 65
T, 5 S HInEHEES Lic. RNA 0.8 ug #HETRREK
REERKGOmM  Tris-HClI pH 8.3, 75mM  KCI,
3mM MgCl,, 10mM dithiothreitor, # 200 xg/ml
® dATP +dGTP «dCTP-dTTP, 1uM oligo(dT)16
Primer, 20 B{7 RNasin(Ribo-nuclease inhibitor) &,
100 B Az MoMuLV RNase tran-
scriptase(Life Technology #t, Gaithersburg,
MD, USAD:EBEEL43CIFTHRIREE®E T LILX
h cDNA #&H L. 5ul ® cDNA % PCR K JG#E%
®GEOmM KC1, 10mM Tris HCL ph8.8, 1.5
mM MgCl,, 0.1% Triton-X, £ 200 xM © dATP-
dGTP+dCTP+-dTTP, 200nM Primer, 1A Taq
polymerase(Toyobo #, KBOWEAEL, $ X714 1
N ER L. QUICKTHERMO PERSONAI(Nippn
Genetics #, ¥ H) T 94°C, 14 (denaturation) ; 60
C, 1 4 (annealing) ; 72°C, 1 4 (extention) % 35 %1 7
A\, PCREE# 10 ul % 1.5 %7 %' = — 2 7 VERK
AWV, 30 L, =52 v A7 <A FRERL D
B &7 DNA EH xR L. DNAGFE~—»—
1%, 123bp DNA Ladder(Lifetechnology #) % i\
7.

9. Primers : IL-1, IL-2, IL-3, IL-4, IL-5, IL-6,
1L-10, IFN-«, IFN — 3, IFN-y, TNF-«, B-action
WHE R 75 primer X R BRI KFEMAEDFEBZE O
ESEMEENLSE IR W EA L. T

H - reverse

BRICBT D94 b A VELEBE R

(479)

AFFIEEBML 7 — 2 A v 7 RBH I h T\ BEF%
F\y, RNA 70 DNABAK X 5 EGETHIBIZL 57
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B2 YV VL BLTFAVERT WA,

10. v 7V RNABEXBEERFRL 55D RT-
PCREMORBREOL ~ v ARFEHHLHE L
total RNA % 10 53 OB HERL, RGO HAEBRRE T
O mRNA 0EXZE/N . ZLTCE-TI7FVETT
4 ==& LTRT-PCR RIGEY O FHBEEIME H
FAEBT B AV N ORI BRI KGO BRI
®IT% total RNA OEBIFEEKETIZ0.8ugsl, ZD1
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Fig. 1. Growth of M. intracellulare 31F093T in the

spleen of A/J(O) and C57BL/6 (@) mice
after an intravenous injection (3X107 CFU
per mouse). Data are expressed as mean
values (n=5); the SD was omitted; it
never exceeded 0.1.
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Fig. 2. Changes in the spleen weight of infection A
/J (O) and C57BL/6 (@) mice after in
intravenous injection with 3X107 CFU of
M. intracellulare 31F093T. Data are ex-
pressed as the mean+SD (n=5).
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’L a n 8 g Fig. 3. Scoring of PCR products by the intensity
of visualized bands after electrophoresis.
RNA samples were 10-fold diluted and
{ transcribed into ¢cDNA by reverse tran-
Lgﬂ@ {‘Af scriptase.  ¢cDNA was subjected to 35
cycles of PCR with B-actin primers. The
reaction products were visualized by
electrophoresis and were scored by the
intensity of bands as follows: +3(lane 1),
+2(lane 2), +1(ane 3)+(ane 4.
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Fig. 4. PCR-assisted amplification of cytokine and g-actin mRNAs
from spleen cells of representative individual mice. RNA
samples were extracted from the spleens 9 and 20 days after an
intravenous infection with 3X107 CFU of M. intracellulave 31
F093T. RNA samples prepared before infection (day 0) served
as a control.
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/10, 1/100, 1/1000 & total RNA &\ EFEROFHE
ZL7his T, RT-PCR ®fT7z - 7-.

11. RNA #E 0 JI%E | RNA EE o fl % 12 1k Gene
Quant 1II (Pharmacia Biotech #, Cambridge, Eng-
land) & A 7e.

12. A/J ~ 9 AFEgIRaOEEE LiE 0 IFN-y E o Hl
E I MACE&H 20 Ho A/J ~ v 2 #6105/ 70 %

Cs 7BL .~ 6
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WCLHFE TIcsHMEEL EBEOIFN-yRE %
enzyme linked immunosorbent assay (ELISA)#IEH
* v b ! Intertest-y(Genzyme #) & FH Lz,

& S

1. MAC B~ v 2 DR NEH ORI | BRG: 9
H# % TI1XA/],C57BL/6 & KBENERIIEAL L, |
R v AR CTHEBAERCERR LD bhighol. 9
HLARE C 57 BL/6 TIIBNEBUIEINCEL, To%kS
EEZE AT L 40 H B2 3.01.3X10°CFU 1%
L. ZhicLTA/] TR BELS 40 HETRIEE
—EOEREHE 5 7. 40 HE TR C57BL/6 =V A D
WERIZ A/] DFRIZE L TR 100 fE OB E & &
7 (Fig. 1.

2. MAC Bife~ v A DB & OREBSZL  C57 BL/
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Fig. 5. Kinetics of expression of cytokine mRNA in the spllen of A/
J and C57BL/6 mice infected with M. intracellulare 31F093T.
At the indicated times, five mice were killed and their spleens
were removed. Total RNA was extracted from the spleen
cells and transcribed into ¢cDNA by reverse transcriptase.
cDNA was subjected to 35 cycles of PCR with the indicated

primers.

The reaction products were visualised by electro-

phoresis and were scored by the intensity of bands as described
in the footnote of Figure 3. ‘These semiquantitative -scores
were used only for comparing the amounts of products from
samples obtained with the same primer.
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6 PIMER LA I B D 14 Hieh T Hm
L, 14 B2 5 20 BREEED, Z0th 40 B X CTEE
BERD bhied o fe. MAC BEH OB ER IR
D=y ATELWDS, B0 A/] oBER LM%Y
HBUTCS57BL/6 XD H/N&E CETBL/6D X 5 7ei
WA ZA TR & fe o T (Fig. 2).

3. ¥y VI ARNABE®BEMAERLLEED B-
action cDNAXHE O E L RT-PCREM L 7=
total RNA E230.8 ug DAV —v D& XD 1/10,
1/100, 1/1000 &E(zhZth, v—v2, 3, DLkF 3
cDNA ZBE®*7 Ve — 2BKKBEBT BV FD
BErbFEEMICA =27 —(bL@Fig. 3). AV IFD
BMEPARNCRTREVDIOLBIEIC(+HD Y — v
1;(+FDv—v 2, (v —=v3, (Vv —-—v4D 4B
e Lic, IEDERBRTE, £BY AP h 1V
mRNA DRBEEXEZEADAV F DRI - TI D4
B D X5 hE - TREE L 7.

4. MACREH i~ v ABRBADOEES 1 + 24 ¥ m-
RNA %o RT-PCRER X A8 SEFAI 1
b & A4 v mRNA % IL-1, IL-2, IL-3, IL-4, IL-5, IL
-6, IL-10, IFN-«, IFN-43, IFN-y, TNF-& T»
5. W= v AEED Day 0, Day 9, Day 20 i) %
mRNA FB &t L (Fig. 4. ¥c¥EENA=7T
— LB Tl TR LERER LA (Fig. 5. IL-2, IL-
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Fig. 6. Effect of treatment with rmIL-4 or rmIL

-10 on the intracellular killing ability of
MAC of A/J spleen cells.
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3, IL-5, IFN-a, IFN-8 3&#MxBLCEbbD<
v AEB T HEE I et i IL-1, IFN-y,
TNF-a ZFR0 < v 2 T& dIBEEEIHG B RS
REL, OH~20 HieY — 27 mE LD, HRO< Y R
OECEWLEX RWIET L T& eh o7 IL-6
mRNA RO~ 7 A THICKG 9 HEBRIHIREL
TREBNRZEZR O ofe. LALTER< 7 ADM
TERAEROZENHED HEHO B-14 B, IL-423C
57BL/6 THEET A0 LTA/] TlReiFE2E T
THRBEL b oz big, IL-10 12 C57 BL/6 Tk 6 H
BHbRBEL A/ TXIHELLHEE L. i IL-10
13.9-20 AR, A/J e BT, C57BL/6 iR\ TE
BIZ X v FHE L. '

5.A/] < v AP0 MAC BB 35 IL-4,IL
10 D& MACRS4 20 HBE D A/] =~ v A DR
M (2.5%105/7)% WCL @37 Fic 5 A MEEE O
BRICRT D EER Y B Ui (Fig. 6). BEBEAEO
B3 35035 CFU/RTH » 7= 5535 H H OWEIT
IL-4, IL-10 FE¥RINDEE 1% 8+1 CFU/K, 50 ng/ml ©
IL-4 ¥Rhnis 2 117072 CFU/R, 50 ng/ml © IL-10 ¥
DnEEx 459+94 CFU/RTH o 7o IL-4, IL-10 ThZh
10~100 ng/ml DEE THM L I BEBEF I BT 5 31
F 093 BhOHEPER (IFETRINGF & 22 R A RD i b e

6. A/J = v 2 {FFE MMM D MAC BT 5 IL-
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Fig. 7. Effect of treatment with rmIL-4 or rmIL
-10 on the intracellular killing ability of
MAC of A/J splenic adherent cells.
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Fig. 8. Effect of rmIL-4 on the production of IFN
-y by A/J spleen cells. Spleen cells were
prepared from A/J mice 20 days previously
infected with 3X10” CFU of M. intracel-
lulare 31F093T, and the cells were cultured
with M. intracellulare extract and the in-
dicated concentrations of rmIL-4 for 72h.

4, IL-10 of#E MACRH: 20 HED A/] =7 2D

Ml &M WCL £ 7T 5 HREREE 0REE .

RIeB T HEER Y B L Fig. 7). SEBRITOHRE
B 455+ 84 CFU/RTH o 7. 5 HEEEBEOBEEUI,
IL-4, IL-10 $EFRIn0EE 12 6+4 CFU/R, 50 ng/ml @
IL-4 ¥hnfsid 3248 CFU//R, 50 ng/ml o IL-10 ¥
BRIz 13 4260+ 369 CFU//RTHh - o

7. A/] ~ v AEEBMEO IFN-y BB T 5
IL-4 D& MACRH:A/] ~ v 2Rl L iE
Hriz 35135 IFN-y #F % ELISA ¥ ¢~ 7 (Fig. 8).
IL-4 E¥RINMRICE 7.3+0.27 ng/ml C, 5ng/ml o IL-
4 YRINB%1Z1% 3.860.8 ng/ml @ IL-4 ¥ nfsix 3.93+
0.98ng/ml, 50 ng/ml o IL-4 ¥RINEFI % 3.62+1.42
ng/ml TH - 7.

% 3

MAC 3IFBEIEAE BB L T\~ % Mycobacterium
avium & Mycobacterium intracellulare DIEFT, T D
2 OIS B EOME T R AENITIEX
Blc&isws, BRENRT v — 7 %207 PCRE
X b RBINTTRECH 5. FERIT M. intracellulare Hi e

BRI BIT D94 by A VELBRE LR (483)

F DREET, M. avium BNEZOEYWTOREMEEE
hicdd, DNA 7 r — 72 B2 5 e + MACHE
D150 %1x M. avium ThbHZ EITERLMTI R
T\ 5. SEORETIE M. intracellurare 31 F 093 T #
% MAC & LCHEA L.

— R FERE S MAC 7t & Of B E B A e a4
HThh, BOTURECEAREEHEYETA
Do TREBMRORERICK T A EIMELHEL, F
B~ m 77 —SHTIREE A LREShitw. <7
v 7y —CRERNIDOHBED =Ry — b5
AH=RNIEHTHD. B2 TREICHIaEE, EEER
REARBOMHEE, EEHERELREOMHEE, 772V -2
PHMBBE~DWEE, 77TV — b VYV —ARIED
fA%E, ~7» 77 —ORNELY A + A1 IL-10, TGF
B DFHE LS ORFIIERH I T 51,

P E A B e 5 EEHH ORI B,
BHEHEYR DAL <2 v 7 7 = DD HFRRK
NODOHRy St <2m 77— NK Mg X
D EH X h 5 co-stimulatory signal(IL-12, IFN-y 4£)
CIHRELTD~N<— T #ifa(Th) ® clonal expansion
BHEETEH, <9 A ThXEDYA L v A vEES L
— 12X 5, Th-1 & Th-2 ® subtype KA ESh 3
ZEREBRTWS, Th-1ikE & LTIFN-y, TNF-
a, TNF-B, IL-2, GM-CSF #gE4 1L, Th-21XIL-3,
IL-4, IL-5. IL-6, IL-10 7z & & AT 5. Hite T
B 5 BB I MRNTFEERRETHS. BoRILD
et SRR A BN 2 5D 5 T BRI o RE
frCik~ ¥ A% Th-18% 4 + » 4 ¥ mRNA o
FHEBEELRY, BHEOE - LEORE T, Th-
2894+ h 4 Y mRNARE A Z — v RRTIENR
BEIRTWBY., 2O L IINBEREC BT 5 EER
HEENE L LT Th-l it BbhTn5 2 L #RBT %
3D TH%. Th-1 OFIER T HIF(Th-0) 25 O FEI I
<7 w77 —YOEATSIL-12 BNEENE, H5H\I%
NK offE# L IFN-y B4 Ml % A U CHEER B 5
LT\w5®, —J Th-2 HEET 5 IL-4 %, Th-2 KX
O~=7m77—OREETHIL-I0E~7r 77—
D IL-12 EAEEY /LT, $%\ 2 Th-0 cEEER
LT Th-0 » Th-1 ~0 5t x M35 = L a5 bh T
WA, SEIDOERTIE, Th-29 4 bhH 1 v ThH5IL-
4, IL-10 ® mRNA FHico\wC, @HkR~ v 2(C57 BL
/6, A/])TMAC BREBEOBARBEBICENHIAD B
2, ZDE L FHBEICEN LS. IL-10 mRNA X
C57BL/6 icB T A/J X 9 % MACRPIBLEH 25
BT S % FREL L. ¥ IL-4mRNA 2 C57
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BL/6 w35\ C 14 H~20 HIRB L, A/] Ti£l
FHLUich T

Z D IL-4, IL-10mRNA OFHOELTR~Y A D
<=7 w77 —20 MAC IR T 5REIFHDOZE L OBI#E
B SN T B8 in vitro KT B RGO B
MAC {EH 3 JI1E3 IL-4, IL 10 &R @I L. K
SEEE D MAC B E 12 50ng/ml @ IL-4 3 L O
50 ng/ml @ IL-10 I© & » Tl & hute. —75, AEIEM
Hao MAC #E 61X 50 ng/ml @ IL-10 I X - TEH I

Pl x nepd, 50 ng/ml @ IL-4 CREE S hizd o .

bz &b, IL-4 & IL-10 k3t e BB o
MAC ZHEELIET 52, WEOV A +H 1 VIXfEA
T AR RR D, TL-10 Ak AT v T A
RERL, IL-4 FIEAESEEERE A L <o REEN

A PR O BB BE 2 TS 2 AT REME O RIR S i,

& E e £ 3 AR o 85 % L b A% @ -naphtyl
butyrate esterase YLfafEM: C yeast RRREXHE L T
BT Enb, =7r 7y —OREEEREDLLDEE 2
b

IL-4, IL-10 (334 b 2 A v & LT, B4 ORRGE

FEC R\ CTEEEREZHIET 5 & LA E S hTWw5.

IL-4 BIL T, V= a <=7 (FEHR) RGBT
Zh <~ v A CIFITY v #iic IL-4 mRNA 23 REB 3
B LT, EHME~< 7 A TIZIL-4 mRNA 23RHE L
ez &, XLIEEEM < v A eH IL-4 Pk 5T
BLE=RYRANY = aw=TRENSEZFENRD Z &5
BIRTWED., =7 2 DEBKERRGC S VTH [L-4
MIL-2 vt 7 & —RHEOME %A LT T MA0OMES
T 223 BEOMCINT B2, HEHOEER
T, MACRY:A/] = v ABEMBAD in  vitro BT 5
IFN-y B4 5ng/ml LA ED IL-4 12 & » TIMH & 1
foo e, IL21E - THIBShice b e D VBN D
D=7 w7y —IFEEETFELTDIFN-y, TNF-a
EAES LA > THHl S hict T2HERH B2, <
vAD=sr77—2%IFN-y CEMHLT A LI X
Y $EEE, BCG %8 X 0 MAC ioxt 3 2 RERENTIET %
CERRWRRERT WA D, BN D, S in
vitro T b IL-d ik b=2 w77 —2D MAC
BRERE oS, MBI BT [FN-y EE
OWMEIDBEELTWBbDEE 2 bhlk. —7F, [L-10 ©
DOWTCIX TNF-a, GM-CSF ek =7 r7 7 —OBHE
BEOHEIRIR A IS T 5 = &%, HIL-10 Hifkx MAC
RPh D~ v 25T 5 L BABEROERAT B = L8
HEINTWAD, &M@ in vitro TRD b IL-10 1©
X BEMRaD MAC ZEREAFIERAE, thb<sr 7

IS

7 — SEMLERF O Th-2 KRB T2 5REAEL, <7 =
7 7 — 2 OMBNRERIC K3 5 EEIHITER D B
DILoTW5BEHEIRS.

A, MIRARPTEREC T 5 B £ # = X A icFE
ERMBYHPEELRELE S T BT ERHELLICE
RTw52-20, X5, IL-10 R TGF-g &k <7 m
77— DOBREENE L <7 v 7 7 — O DIEMEERL
WEE EREDE T AMEEI L T\ 528729, & & v, IL-10 12
Ib=7 w77 - OBEENRERIHSRLLVE
BThbrEBbhb., TholMEY 1 a1 v ORI
~rm7y—ORERERN~ 7 v 7 7 — OB L OMPEE
DODELARNBEOEGERSCL » THFEZ
BIOWE L RBHELNCENT WS, Mo T, TERERK
YUEIC BT % final effector THB <7 r 7 7 —JDH
MAC #E# 1 Th-2 BSRIGIME 1 b 1 vz
BT LB LML, REShic MAC OBEER
DL o CTHFEI B NREMHEY 1+ s 1 AL
WRTGF-HDic X B =27 v 7 7 — 2 EEE D down
reguration R WEETHHLELOLNS.

ZpZ Lk EBIEL T, C57BL/6 DERIX MAC K
B4 HERY -2 L L T14 B-20 HERAECHELT
B0, ZTOEMAL LTI ORMIBNERSRE T 5K
Heddb, BERSCI - TS 24 vOfF
TR IEE DB S h L ORE, ) v A BRORIEDIE
TNBEDTEIRNHEHERTL TV 5.,

S EER L7 C57 BL/6(BCG", H-2%) & A/J(BCG®,
H-22) 3 BB et 5 5 2 E T % Beg BIETF
& MHC B0 BRI o TWb. = 7 20D Beg HiE
FURIBERYPIIC R 5 BREHMEOFELREL
F7- MHC B2 T DB HFE I h 5 EBAF DM X
B 5 25 EEbRTW5AY, Lichis T, Beg EfE
F DA EEIT 5 congenic mouse strain &\ T
MAC BB SEiT 5 <27 v 7 7 — o O RNEEDEIM
FA b A4 VEEFHEBYHLMCTHE LT, MACRK
R 2 L VI TE 5 b0 L Ebh 5.

b

1. BZH~ v 2(C57BL/6) LiEHME~Y A (A/DD
BEAES T, MACRS9 H B SEMNHAD, 40 B E
i3 100 fE DB E 3 B - T,

2. IL-4 mRNA 3R~ v 2 ORENERICE RS
%59 HBIC57BL/6 TR WTRE LR, A/] TikE
HMZEBC CRE L - T

3. IL-10 mRNA i MACEH:6 HE» b, A/J Tk
~XCC57BL/6 TEHWRE L L&KL

B



< A Mycobacterium intracellulare BHZBT DY A4 N h A »ELEIEE L IKHIE

4. in vitro \E\ T rIL-10 W 3AF5 MR (85 %Ll
2=z m 7y —2)0 MAC BERELEEIIHE L.

5. in vitro R \T rIL-4 3FEM B E N L T
PR A& MR o> MAC REERE 230 L 7c.

6. in vitro W3\ T rIL-4 1% 5ng/ml Dl EDBEE CTF
LB D IFN-y EEAZIFI L 7.

7. SEIORBEORERIL, MHEY A v 4 THD
IL-4, IL-10 DEEATTHES, C5TBL/6 =¥ A IcET B
MAC EEZH0—R &t TWBAEEEDNE 2 bh .
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