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Abstract. Based on the clinical data collected by the Mycobacteriosis Research Group
of the Japanese National Chest Hospitals from 1977 to 1997, epidemiology of pulmonary
disease due to nontuberculous mycobacteria (NTM) in Japan were briefly reviewed.
Annual incidence rate of the pulmonary NTM disease has been increasing gradually from
0.4 to 2.64 / 100,000, while those of tuberculosis has been decreasing from 69.5 to
31.7/100,000. ﬁe most common etiologic species was Mycobacteriqm avium complex
(about 70%), and the second one was M. kansasii (about 20%). Tﬁe local distribution of
M. avium complex disease has been rather even in Japan through the study period. In
contrast, M. kansasii disease was restricted in Tokyo area in 1970s and gradually spread
to the western part of Japan, Osaka area in particular, in 1980s. In 1990s, M. kansasii
disease began to spread to the northern part of Japan (Tohoku and Hokkaido area) and it

could be found almost all the country at present time.

Introduction
The incidence of Mycobacterium avium complex (MAC) pulmonary disease is reported to
be steadily increasing in some developed countries [1-4]. But accurate annual incidence
rate of the NTM pulmonary disease and its temporal trend in one country have been
reported rarely, because the NTM is not contagious and the disease doesn't have to be
reported in many countries. The Mycobacteriosis Research Group of the Japanese
National Chest Hospitals (MRG) was founded in 1968 and consisted of about 14 to 16
nationat hospitals for chest diseases distributed all over Japan (Figure 1). The group has
collected cases of tuberculosis and NTM with their etiologic species from each hospital
annually since 1971, and published some reports regarding epidemiology of pulmonary
disease due to NTN in Japan periodically up to 1988 [5-7]. The present study briefly
reported the change of incidence, the characteristic of etiologic species, and the feature

of local distribution of NTM pulmonary disease in Japan from 1977 to 1997.
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Materials and Methods

The ratio of pulmonary NTM disease to bacteria-proven pulmonary tuberculosis (R} was
calculated each year from the data collected by MRG. The diagnosis criteria of pulmonary-
NTM disease employed were as follows: in the absence of new lesion1) three or more
isolations of the same mycobacterial species by monthly sputum examination during 3-to -
6-month period 2) one or more of these isolates yielding more than 100 colonies, in the
presence of new lesion 1) only two or more sputum isolates of the same mycobacteria
within 3-month period [7]. Annual incidence rate of the bécteria-prbven pulmonary
tuberculosis in Japan (T) was cited from the statistics of the Ministry of Health, Labor,
and Welfare of Japan {8]. Thus we calculated the annual incidence of NTM pulmonary

disease in Japan {N) by the following equation: N=T x R.

Results and Discussion -
Incidence of pulmonary NTM disease, pulmonary.tuberculosis, and bacteria-proven - -
pulmonary tuberculosis in Japan from 1977 to 1997 was depicted in Figure 2. The
steep rise of the incidence of NTM disease around 1986 was, in part, due to the partial - -
change of the participating hospitals. Incidence of active pulmonary tuberculosis had
steadily decreased up to 1997 (from 69.5-to 31.7 /100,000/year), although incidence
of bacteria-positive tuberculosis had remained rather constant {from 16.1 to
15.2/10,000/year). In contrast, incidence of pulmonary NTM disease had increased
over six times during the study period (from 0.40 to 2.64/10,000/year). Temporal
change of the local distribution of pulmonary M. kansasii disease was shown in Figure 3. In
1977, six cases of M. kansasii disease were seen only in Tokyo area. In 1384, however,
it appeared not only in Tokyo area, but also in all over west Japan, Osaka area in particular,
In 1997, it also spread to the northern part of the country (Tohoku and Hokkaido area),
and it appeared in almost all over Japan. In 1997, NTM/TB ratio (R) reached 0.17 and
calculated incidence of pulmonary NTM disease was 2.64 /10,000/year. Etiologic
species of the disease consisted of MAC (71.3%), M. kansasii (16.3%), and others
(12.4%) including M. abscessus, M. fortuitum, M. scroflaceum, M. szulgai, M.

nonchronogenicum, and M. xenopi (Figure 4).
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Figure 2 . Temporal Changes of Incidence of Tuberculosis and NTM Diseases in Japan
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Figure3. Spread of M. kansasiidisease from Tokyo area to western, and then

northern part of Japan
* = one pulmonary M. kansasiidisease patient
M = ten pulmonary M. kansasiidisease patients

Figure 4. Etiologic species ofmycobacterial diseases in 1997

- 562 —

HTB
EMAC

O kansasii
others




Rt REREREDOD FEBIE BxemRBo3TORY | Review

fm % B 3

HLOEREY 7 7o 0OBE%R

[ | £ 7
M EE
EXHTF

Molecular Medicine Vol.39 No.2 2002 (p.144~154m 5k LB E

- 563 —



%E%ﬁ@ﬁ?ﬁ%

ez —HMULVERD I F 2 DORE

EHzE, APEE, EZFT

BEZBHRBAOBMETSHY), BCG LN HURNETI7F L ORREIPRERTVS, EIZHH
%5 — THEOBEEPRENIZOWTIE, ERTHIIERFHEINATVSY, FTHEADWEESL.
bhbhii, 2OX7—THEBRORIIEREET 2RO % granulysin EWVVIGFTo2L&DDIHD. i,
BCG 7772 &0 b2 3 MCIhEKD L VT LVEEILT 27> (DNA T2 F >, #7229 ko7,
YOLEFL FBCG 7Y FL) EBIRLZ. MICHspe5DNA+IL-12DNA T 7 F L2 & b Tk
BT 77 Fo0RERLE. ChoOT7F R, ¥5—THEBOMEFEEA L TRIESH
3ZE%ERL, £ FEICEW T granulysin 3% I —THEP EHOH TEELMEEZ L TWVBIEE
BES M LA Fh, b FERRERREART T ILSCID-PBL/ hu # R ISR THAT L 2.

Key word

tuberculosis vaccine, DN Avaccine, subunit vaccine, recombinant BCG vaceine, cytotoxic T cell,

SCID-PBL / hu model, clinical trial

FUHIC

B, wWELIHFOANODN /3 DREEE
(Mycobacterium tuberculosis) D% 5Fvt, £D%
o HEAE 800 FADEBENTEL 200 FAPFEE
LTwa, #RBEROBREN—2THE ™Y, &K
HTH4EMAPOEHBEROHEMIALHL R,

Tuberculosis infection : Development of
new vaccine against tuberculosis

Masaji Okada Takao Tanaka Yoke Kita
B EE P P R R e 2 —

BRE - EEL 1977 EXRAFAFREF ARG LR
1B (E=PE) &7, 78 HKE University of Washing-
ton, Fred Hutchinson Cancer Research Center, Basic
Immunology Program, Research Fellow, 83 FARRKYE
EFREZANHBEF, 93 FANKPESHINEEZARARE
BB, 908 F (B) BETHEARMBREIRE.
Esrhi S ch RIS AR AR £43 T, 2001 /SR
HhRFEEEMAR 4 MRS E. BPIREEe
&, BiEFAN REY. BAEOHREF—vIt, #5c
TAHLWI 9 F CRAREX S~ T EREESFIC L35
L uMEE - FER - 237 - AREE ORI,

1999 F [HBRSFRET] HELSE (4H) »
L3z, 1998 4, KEHRBEHE L ¥ ¥ — (CDC)
12, BT - FRIRET - SES—RE Lo THRAD
HE7 s F 2B TALEETHERTARE
FHLA. 7, SBEIERMEERS (ACED) &
EROBBIIMT 2K TH LEHIBROLDIC
12, BCGIDIERNR T 2 F o BUETHLI L
L7, 1998 4213 Nature \ A4 B H37Rv 77/
LR AT RE SN, BIZFLAAV TSR
BEFLY A ik o72Y.

LA L%d 6, BCGICHb 2147 7 F VidBk
THERGAICIRE Ty, bhbhiIBCG &
DHIEPIEDEH LY T2y b TS F
DNATJZ2F%yary¥}rY MBCGI 7 F OB
RIZHII LA, KBTI bRbh OB E Y
B, FILWEERT 7 F Y HRREOHIKIZoWTH
5. fhobhbhud, YA bAAY, F5-T
fRE, MZFIEHERENELTBY, The i
BIZLT, FEARALEDP S ERREIIBITA
¥ 5 — THROERBHRIZ OV TR 2™T7

144 Molecular Medicine Vol 39 No.2 2002

— 564 —



. SRR

BUE  geuse-

(+)

IN=Ta1)5 B 30

/

MgiEtE{L
iINOSIRM

_

B1 RERREEYOT77 =39, AJLIN—T, 5~
T HHfEMA L :

LT3R P

MIRERIT BRIBINL, =207 77—V (Mg),
CD4*TH#IfE, +F 2 I 4% 5— (NK) #82, /8T
A, 7 —THIRE (CDS™ THIRLE CO8 THE) #
L UTSFIERLC & 2R AL TH S (F1).
1. ¥5—-T#R (Cos™THR)

CO8BIET-HDHWILp2 s ruyory) vifiiy
R TAD (transporter associated with antigen pro-
cessing) METF/ v 777 b=y A TIIHUAS ST
PAGFTEL, TORAREETE, $hbh, &
2B 5 CD8  THIRIIE ~ 7 A CIUEH RE I TY
THb, £/, CDA"THRLE FIEEZ CDSY THIAH I
MO~EEET L85, MR E O KT X2 % i
(BAL) #1dCD8* THIFIA ST & LA DI &
DAEPFIRE ST D, GEIMHTIECDS' T
MBAAEIINL, IFN-y mRNA & IL-12 mRNA #34
CHRBLTOWBHIBABAL HUIHIINT 5. $5—T
LD —2ORINE U TIEN-y 500 L THES G
BIHGT B0, KIERD ISR Mg 5L T
B OO % (L, HMWERTE80 N
PEETHL (K2, 3).

B, CD8*THIIAASHALH:SH L7 Mg % Fas 3F
WArtE, granule KIFEDEMETIEA L, Sz
HEHEER T ZEFRES TR ™Y, ZoT
HTLIE CD T T § 21— LR, lipoarabinoman-
nan (LAM), phosphatidyl inositol mannoside,
glucose fnonomycolate, isoprerioid glycolipid
(CDlc L#48) HOMILEITHE & lipoglyean % 3
T35Y. CO1OHEHA S V- 7R BAETS
S. CDId / 2 777 b= RIMAEBAZ R L
VI ER, CDOIb S TFAZIIME O RN 3 b~
FEDHE LR RE L BN T 2 D L AR S h
Twa?,

COXT-THROBHADS ¥ 12 B THB
granulysin FEIEMRNOE 1. ZOWF
BERAAE S TR IRBIZT 5 Ltk 5.
granulysin IR, BN, FERO%ETFLRD
SED. SHIN=T ) P EDEFTTMEAD
HEHOBTEEZORTVS, T/ S— T4 Y
LD Mg AR ADEIE, Mg ORI
EiZ granulysin ¥EAT 200 EEZLRE, o0
£ 542, granulysin RAINIPIREAIC S 5 i
HIRMST 5O E R o7,

DROILIEALEE, FC SRR E Ry
1) 73k (PBL) Tik* 7 —THIFD granulysin
MRNA DFERAML T LT B &2 WSz L7
(K1), Soletrbbhbhid, 7 —THlEO
granulysin AKX VA S HIBHARERAE L K& L1
EAHLDTIREVrEEZ TV, granulysin
(55£9,000) 3% 7 — THifa > NK AN 74T
b % »737 1T, saposin-like protein (SAPLIP)
77 3 =D A IS—Td h NK-lysin 12 43 %0k
TOV-ERT.

F 7 - TN E 62 TIA-1 SO/ AT F
N REFUMLTE =D AeB/UT LD
ViHILTW S, R, MK SCASEMEIE L, JORH
Bl LS SRR TR, ¥ 7 — THM
ORIEHICIN T T A b — 2 RFH Y H > F
(TRAIL) &/3—7 4 ) » PHSMAEICTETDH
5 S E R RURIR O R 1570 (3B,

T AR RAT O 51 IR 1

— 565 —



IFN-a/3, TNF-a

granulysin A G
la ®
XS -THROS Fas'J# > K Fas
9 IL-2 IL-6
| 1 -
DB 1 — FFr-LR
' Ny © AR
o5 T l . o 323755 Yoo R e |
s IL-5 IFN- 42 =T 20 I BRI N
) TZ %1 LAB
IL-1,7,12,13, 15

L £

H2 #5—THREHEEMIREERE

@ costx > —T#ilR
IFNy

granulysin
Ak

@ granulysiniZ
L3RBT

@*>-Tidft L3
B ARENRE

D EMIEMgIZL 3
BE., 38

F3 £5—THRICLDITZO77—VNEZENE
g '

Co8™# 5 —THlREZELIO77—Y (Mg) PRE

BEDET L7 Mg 25120, FALIERSEM ICREE AR

a5, ¥F5-THEEHNRICEXhA/~T4 & gran-

ulysin £ 538 LT Mg RAOE L EIRRT. /43 5-THREY
SEESNDIFN-y 235 — T % ST 5.

—%, MHC 7 7 X I {5 D#E#%H > 38 kDa ¥
YINZE, Hsp65 ¥ w80 BEPHTETIR
CD8" %35 —THIFI%19kDa ¥ ¥ 72 &, antigen
(Ag) 85, CFP10 (Mtb11) %34 Ak FCD8™ ¥
T -THRAIRE SR T3, BB OH
SER L Y & ffa7l (phagosome pore) #HEL®
T CHBIRRAHIE 2 {fThN D, ESAT-64EIC

®1 SAMEBETERBMY /GR (PBL) ICBI1F
- SBREFORIR

granulysin mRNA
TRAIL mRNA
%7~ THRMEFEE
-2 E%
IFN- y S
IL-6 E4E }
TRAIL : BRFEERFEETH b—L XM U FH ¥

— ——
—
— -

MHT2F7—THIT, HLA-A2 L1282 ~90fLd
9ED 7 2/ FEAMASTEGNV, HLA-B52 & 1369 ~
76 LD LONLARTI A& L TH 7 — THIBRATD

LA T A, bhvb it FRIo BT TR L7,

v MRS REICE BT E 7V SCID-PBL/ hu
i, TOESAT-6RTF FEHESL, ThIAERM
THLA-A2 LR T b % 5 — THIRE % 4R
THNTLIEIZRLOTHEI LAY (H4). —
7, CorixaBf7ePr (CKE Corixa #) Reed j#+,

Alderson L LI PPD D D0 O HHH 12K
B LAo#t MBI Ic /IG5 CD8 ¥ 5 — THifa s O

— > &FEM LA, HLA-A, B, C, DR, DQ, CD1
IRtz RS P o7 S HIZIFN-y Elispot
assay T, PPDBRHIER AD classically restricted
(BRI 2 iRsEtE) CDS TR 2T L7,

TORER, 1 ANEZECECDS Tl o — >

4%, b1 ANI3226 %5 classically restricted T
=7z, 5% id nonclassically restricted Td - 7275,

CO1MRB Tt h 57>, ZD X I, nonclas-

146 : Molecular Medicine Vol.39 No.2 2002

— 566 —



SCIDT I A
BHENTFK

f?fr-i) | (ESAT-6)

BHEBE poaT-aizsmm

K5 -TaN

t BEIEME LT

e IL-6BEREF BRI T 50
1 IR (FFrI102 HaHE

NT R~

=

H4 SCID-PBL/hu R IAZRWCEEENTF KIS
BEZE bHS5—T B0 in vivo ST 2FT

sically restricted CD8* THIBDIBEHESHFE, =
OTHBESEERE VWO AER L2 RIET L0
PRIRIREWAZ R E LTHEEATW S,
2, ¥5—-THIERMEEY I FHT2 (25—-TH
kasEEHEF) '
bibiuiCD8" ¥ 7 — THIBOBEIZIZ AN

—THI8 (TRAIR) AOREESNBYA AL 28

LETHLIEXFLOTHSMILL, MHC 2
FANPURZREL* 7 - THRSMEATF B4
A Th#HfLIECD4™CD8 Th Y, MHC 7 F A 1HL
el L% 7 - THRSERF % EAT 5 Th #iE
$CD8 " TH L. F7r, T/ 7 o—FRIL-24ik
YHWT, IL-23 %7 -THRELCLAZRTO
=D THAHTEXRLEDY (Q2).

645, IL-2EELRBH A A4 4 THEES
LRSI LETHL L%, 75— THRSMAT
PELETLE FTHEaNS 7Y F—=, BLEUIL-2
EfFE e P Th IR 7 O — o % -5 SER L CREST
LEIG ML, EORBITOER, IL-6, IFN-y
BEZ-THRSEAFE L TN+ 5 — TR
MERFEFTZIEFWAEMILESTY bhb
TUIIL-6 A3% 7 — THRAE SO HR O LERRS 12 1%
Y22 e amE LA ([M2). SRR ES
EAHMLY © 85k (PBL) 0BT, ShbDxI—
THifaMERF T2 HLIL-2, IFN-y, IL-6 DE
PR T 2387477 (#1). 7, PPD 4%
R b5 -THROBERLHEL L, BR
NP AR E CIIPPD SRS 5 — TAN

DMEFEDZFE UMET 2B L8700,
3. YA hh1 2 EEBRE

AR RIEIZIFN-y EBETHBE I Lo A0
FRTHMIERERATVEY, e bzBWVTY,
IFN-y L& 79 —BEFIEENALNLEEEY
I[FN-y L7 % —XI8I2TIE, BCG 7 7 F v iE4t
WTEHESSHRENROONSN, M avium i
EERLIZ, RTACTHIEN-y #EF/ v 27

F 7 ARIEN~-y LT 5 —f{EF/ v 2T F=
VAT EEREETH S,
LAM (ZTNF-a OV EFEEtEARo b h, a-
F7 72 % — (trehalose dimycolate ; TDM) 54 ¢
TNF-a ZFEL, ¥7AM$ EOCD1d1 DREB*
FHLLY. INF-a BHFHEEEOL TR {18
DEMBEEHIZEETH Y, WINF-a RS
¥ 7 A%, TNF-a Lt 7%~ (TNF-Rp55) Kif
T A TSR OTEERHER L, TR
bR N EEOMEREGR LR L, &k, 18
THRE ) v~ FBEOIEBRIINTNF-a HiiE T4
LY, BN EIERBAEE I EBI L. &
LIZIL-685T/ v 2 77 b=y AT L EESLD
WELFRLAD, IFN-y OEA B RIEN A HN,
IL-6 b Mg DFHILRF 7 —THIRSCE AL TH
REVLERRZCEAS LT AR £ 5270,

IL-12 Lt 7% —RIET7 ARIL-12 RIEBEHET
AR R - WTERIEI T A kb oz, Thibb
IL-12 bR RFEICEE LY A P A4 THBHE
EARENT, Ff, Ya ¥Ry MIL-12 085
{2 TBALB/c =7 ADMBEIEESE L, IL-12
AR TG 4 sk 27,

4. w7A77— (Mo)

WHHOEEREIME NTH S, —FH, Mgt
EYMEERELABARERS L CRRIZTMEL
D, LIehTs TM¢ IAREHRIAEM IS 2h, &
bR RIZESEMIIIOPORSDETLD
5. [l (M¢ BLUIFPIR) FHEEERETS
E, FTREMS PHNTHLIFEEEEI RS (P-
L fusion) L, 7A—-NVEHIIFESNLTWE R
RS 87 H (Ck2) 888) MEukah, Fi

Bk BEREOSFEE ‘ 147

— 567 —



ROI (reactive oxygen intermediate) £ NO D
RNI (reactive nitrogen intermediate) EA S,
HEHHORISIIEE T 5., BolRR S NHEED
TACO (tryptophan-asparate-containing coat pro-
tein) ATP-L fusion # fHIE L, SHEERARH - RN
4. Nramp (natural resistance associated macro-
phage protein) E2fE&E 14> (F** % 2Zn'")
DEF7 Y AF=F—T, HEHEROMREICLER 21
SA A ET 7TV —LPLERAL, HiBSE
LIETHREIIMSELTnEEEILND, BT
NramplH{EFOLEMENR SN, FEUSHERML
OHBIATE SR TB Y,
5. Toll-like L7 &—&w 07 7—Y ML

3 R & L7z Toll-like receptor (TLR) 7 7 2
) —ATEARIE (innate immunity) (ZEELxE
¥RALLTVE Y. BHHOMBE (LAM,
mAGP, total lipid) 12313 BB TLR2 24§ 5.
—%, FEHEEIIEY A RIHIIE TLR2 & TLR4 2
VETHD., HELEOEMEMNEDMan LAM (7
¥/ AELAM) EMg TEHE L& v, JER
EPEDIRAHII R L AR Ara LAM (7€ /7
T MELAM) & D, ZHUITLR2 4L T M
RIEMALT D, COEMPRBOELLZBRELD
A, MRS 19kDa O ) F 5 237 HATLR2
AALTMg 2T 5%, 37, HiBEKDNA
PHREEN/CpGEF—7 (V¥ ¥ FO— AR
) ZERRBAMRIEREER T A ZLATREN TV
%, CpG L 79—t T A TLRIAER HITLY
At i -3 (FAseH
6. Th1ifi3, Th2iflia

CD4 ' THIRPHEEARILERETHL I LU,
MHC 7 S AN/ w9 AL CD4™ "= 7 A, CD4
HMES <7 ATHLPE 2TV, ThHDV
oAV, SRR CIE IFN -y B F 7203
=% %. —}, chronic persistent 51X 7L TH,
IFN -y FEAITEERINO S HUFE (INOS) IEH
TCD4 K77,  IFN-y JEIKAE, INOS JHRAE
DFFEACRE ST A, Th1 ML IFN-y R
L, #EALH A DR MR RIRIL R0 D S50

PEYET D, in vitro TOEZHIUEREL G L T,
f4 APBLIZ Th1 &L (IFN-y BE&) Thh, =
st LESHE B E PBLIE Th2 8 (IL-4E4)
Thotz THIETh2 B2 LT SRS
EKTTHLHP0 Lk, T/, OGBS

LTI TR B (ER SN TnB Z EATRER

7= (Thl #1038 & 4EH BRI DV TSRk 2) £86) .
7. ERERMSREOEEYED
— 3 LU EEDRR

FITCIEBCGIBHEMIIE, N¥Edk, PFEAELR
ICHITS A 20, HHEEREETO YL Y
RIGH TR 2 vy KELREL 2 T
4. bhvbiiul, THERRT S EEERR N
EDPPD %2035 Lood b, VRIZMAWVHERAPPD
BEED S v Ry BESl. TOhhdh, B
Bl a bOTHEROEY, YRIADL Y V37
¥ DPPD (NFIROT 3/ BACHIADPPD T46% )
DT I /BB IUEIEF IO IR
7. V3 ¥F 3y bDPPD ¥ 287 BUIHEARER G
BENT, BCGEBBIIIEGLAWI EMNELE
v PTRENT. © MO M AR o
& ¥ invitro B L Uskintest (RPAIRIE) DFZTHS
75‘;-: Lf:8,33‘-35).

BRI F I OER

B sF L, Q% T7az=v 705y, @
DNAZZF>, @Uav¥+rrBCGIZF
(JBELBEH &), FOMICANESAS (R2).
DNA 7750~ & ~E LTk, @gene gun,
@QFTFAIF, Q7T F/IANANI ¥~ @
HVI YRV —4A, @ERBRBV] = yx0—-7 N7
5 —H R TH AP0S4 5 (Ap85B),
ESAT-6, 84D A +#4 », Hsp65, 38kDa,
19kDa V) K& > 752 %, Mtb8.8, Mth9.9, Mtb32,
Mtb39, MDP1 %122V T, 472w + 77 F 2,
DNATZF>», J)a¥¥+r BCGCT 4 F O
T, G OHENEIIT T ADMEMRED R TR &
nTwaM,

F /-5 60T, Alderson f-l:, Gillist# i,

148 Malecular Medicine Vol.39 No.2 2002

— 568 —



2 MLWEBRIOFY

OY¥Frz=v bITFL
MIb72i RS %2 2108
85B-ESAT-6RAEZ NV H .
oA (AgB5B}, AgB85A, MPB51, ESAT-6, Hsp6s
19kDa VKRG
DArEF b rAL L (IFN-y &) (IRA - 35H)
S LAEIZE 2 7 BIUE Mtb8.8, Mib9.9, Mth32, Mth39, Mth11

@ONAT7F 2
Hsp65 DNA, IL-123B{ZF, Hsp70 DNA, ESAT-6 DNA, IL-6iBIZF,
IL-6 B {=F+ IL-6R BETF+gp130B{5F, IFN- yHEF, Mtb726&
{&F, IL-1538EF, IL-18:18(5F. M-CSFIB{ZF, 38kDa DNA, *35
—THlEAZSEEA % -V BFERT, CD0LEIETF, MPTE4 DNA,

YOAZy ’NOOFY
Reed it 61k, Mib72fft4& % o
N2 (Mth39 & Mtb32 DFLE 4 >
RER) O Ty h Ty F s
71227 4 %% (cynomolgus monkey,
Rbb FOMBHZIZAVET L,
Nature Medicine 2, 430, 1996 £:3)

TBCG &9 b3 AN TH 7

yF R (ETFRE, mik, KE,

FioM) 2RTIEEHELIIIL

MPT63 DNA, Kat G DNA, EECOMF LASHE 2 -/ T BIEEIRTF

@ UaALEF L RBLETIF
Mib72i 815 F

Ag8SAE{RT, Ag85BMifxT, Ag85C &{xF, MPB51i#{xF, MDP-1

Bf=T, ESAT-63&{=F, HSP6SIBIZT

IL-68(EF, IFN-&(EF, IL-2:8{5F, L-128{xF, IL-18:&EF

T —THIZSENE S L N HERET

(@ attenuated £542E

attenuated YW E 2 SHICHIZREMEONABA L, 2O77F
attenuated ') 27 U PIRIZEAIZGEHEEONATA L, O 757>

® ¥ 5—THRIEA

78R (2R, bhvbiud, EFo
invitro ZTH Mtb72ffb S 4 V230 &
EMCTREDEI T H L
AL, & FOBERICH RS AV
BETFyORBICERIIL L
(Reed {16 & DILEIRFFR). F it
iR DEEE & o8y TR
EForo—= 7l L, 47

Reed i@+ 5612, THIRABSIZGEREZFAT L /%y
BMEEEFOro—o  FrREdD, hEig
ICITR BEM 2R ERMRELEY. ZOREHY,
S AR R T A Mb9.SA 7 7 3 U — %,
ZHEOY N BRESRETFOIO— 0 T
L, #iLWEEY 7 F A RESREMNISEA TH D,

LA L%idie, w9 ATIRBCG T2 F 1%
PIEBETLHH LWHEET 7 F i3 &bdbTohh
V. bibiid, HSP5 DNA + IL-12 DNA FB
TLFAITBCGC T 7 FDI001E0 AT 7 F >~
DRI LA (R3). —F, BBAFILE
Wt KBS, F7-THRSGESEHR S >~
N EVBRBREFRYA A S Y BIEFEBCCH
WHEATEPNN2 & PR S & — (KIS
) *AwTUar ¥+ FBCG T o F v &R
LTwa, ZOHEIIBCCHEILT Vany bE
AdHh, BCCHNs y—LLTOHEL2RTY
5.

2=y M7 7F 2 (Mtb72f, 39, 32,

8.4, 11, 41, 9.9, 16, 40, 31f, 71f} Tin vitro FIFLL
7ok A, ZHRIMEEMEEOT MR RERED Y
L7 (%3).

$7:, SRR EEIZIFN-y RASE T
v, S5 HIMFOSHHESEEEOEEEED Ty
L. LhLLeH S, IIN-y R52FIET S EHBUS
FIFHEAE A ATE R D ICEED H /e,

DNADOF2

bithbitd, (DIL-12 DNA + Hsp65 DNA D7
7FHHEREMRERL, gene gun TAW/EIEF
Z5TBCG L Wb EbDHTHEAL ($910018) #
BFHD s FrTaslbrBfodic Lz (BiGE
FoAgEmtEt & omfgE) (k3). IL-12Dp35
BEUpd0 2 CMV 7O0E— ¥ = FHiliziF A L7
BIT7AI PR ERLA. &512, Hspe5 DNA
77 F ORI L 7. Lowrie HIXEREAHED
Hsp6s MfZT- 2 AV T a4, bivbitiik RIS
M H37Rv B3 D Hsp6s MIEF & vy, =7 AIL-

PR ORI RAEO S T RIE 149
— 569 —



®R3 #MLWLWEEKDOFY - 2L CRRETFIVORRE

my,
W

LSRR T F
OYFazyrT79F
Mib72f

@DNAT 7 F
Hsp65 DNA+I1L-12 DNA
HVJ ) R — 4 /Hsp65 DNA

IL-6 BEREFT 7 F >

(IL-6 DNA +IL-6R DNA -+ gp130 DNA)

IFN- v BIEF 7 7 F >
@UILEFLRBGTIF2

(Ag85A+Ag33B-+MPB51) W EF 2 b

AgBsB Y IEF b, AgBSAVUILEF b

MDP1 M Or¥Edi- b

#7 L\ aslik (DPPD)

D YA L FIBIC e h 355 RAYEHT
DPPD % 1 X7 HOBIET 70— = FI2HRTh

BCG & WER (=T 1H 1)
BRIMMISIZEE T HITHAE
WaEE ()

BCG LW B (=2 2) 100f5%AH
BCG L WA (v 2R)

&5 — TR EINA
FEATOF 2 BETUF

BCG £ HHF (R 2R)
F 35— THateEtEEs
BCG LHBH (v R)
BCG & WHER (¥ R)

EIE Y b—BESERRN
e+ {invitro)
E b (skin test)

FLWFHBEE (%7 - THIREY

SATHERAZRE CDS T4 5 — T #8820D granulysin mRNA 238 |

(13=24 ) +TRAIL) BRIBNER

b hEEAERRT O F OB E T
SCID-PBL /hu (= ESAT-6 $ilR £ 1254

ESAT-6iZ0dTdE h¥5—THIE 11

T4 A-ILYIVICBID M7 REY VITE
BFa=w FDHFUIC L BN E

BCG 77 F > _ 0% (0/4)
MD72f RS R 187 7 7 F 100% (3/3)
Mth8.d4 & LS9 BT IF 0% /3

125BEFIRTTIITIVTDNAT Y F > (79
AETN) ELTEENFHLITIAIFI I —%
fER L.

HV] ) HEY — L% ~7 ¥ —IZHv7:35, Hsp65
DNA B (HV] V) £ —24/Hsp65) TBCG LD
SYEBTHLI LTI AOLZTHLMILL (K
WAFE& Mgt L ofkEFE) (#£3). T, #E
D Hsp65 ) I ¥+ FBCG THEEZELHV] Y
AV — L /Hep65 DNACIENBE = it 5
priming-booster i L D HFHTHBHZ & WL H

L7z,

T7/ 74 NANY & — (Ela, Elb, E3 flk% K
REEw FSBT T oA VANY ¥ —T, JEH
GETE - FERRPEIC NSNS =) (IHALIL-6
BEREF (L-6#MnF+IL-6 Lt 7y -z
F+gpl30#{ZT) 77 F ik, BCG LD biEh
RiEH - FHEIT 7 F R TR LI (E5). 1L-6
RILHZF 772 F 203, BRI T5%27—TH
FOME - BB L UThIH A rA4 > (L2844
(FIFN-y) OEAFTEL A U TSR RIEL
7257 (=e). .

T O NANRY F— 12 A L IFN-y DNA
HBCG & W bENLIER - ¥R T 2 F R R
Lf:6.7.9). .

DlE4a-o77F 3R, ¥5 - T Thl
MDD LB ST A LI L > TRIES RS
ZEMFEEARLNTY. FEDBE, HENEHYER

150 Molecular Medicine Vol.39 No.2 2002

— 570 -



[: #4838 DIL-6 BEART IS
G.O: 100}
X
*
1
g 10
rm

E5 IL-6EEAGF (DNA) ICEDERIIF 08
£ REEIZE (H37RV) 5 X 10°E %8RS5 L - BALB /¢
29X (BREZBERTIX) (2, IL-6 FEEBEF (IL-6:8{=
F+IL-6 Lt 77 —BIEF-+gp1303BETF) E7F /910
ANRTA—THEALZDNAT I F L EERIBS L. 1%
L 4 BEON S LU ORE R &/ IS L
TI0=-HTRTEL .

SH:J774.1M¢ TEERMIAE L, 72 F rix5k

B SHIBALB/ ¢ v 7 AN % PPD £

VR Tin vitro THAIMIL, 7> 275 —HBas
LTRIBEH, IFN-y OEETE T —iEHEHEL
7. FOER, TrFHMREX T —EHIRT L
HEPRHONEZ E ML,

—7, Huygen 513, Ag8SADDNAT 7 F %
Hvy, =0 XATHESFANFZ - THR (CTL) #f
B END I LR, BCG RIE L BSOS R4S
BRAZERBEILEY. bhbhidssi,
AgB85A, Ag85B, Ag85C, MPB51 DNA T2 F R 7
TAIFNXS S —%{EBIL):. ChOODNATZ
FrEMAEOETT I F U REMITPTH L.

UaEFBCGDOFY

FEMTEII300F LA ED Y 0 B 25T 555,
Fiibhbh o FEFEERIFAFIIEE L O A2
-7 Ll aiEAg8SBLED T 7 3 —
(Ag8SA, Ag85C) A TH%. Ag8SBIT2857 3/
BRSO RN 40T 2 DL T F AT F i o™,
(32 12MPB (mycobacterial protein from BCG) 51
(fibronectin binding protein C1 £ L) % MPB64
EMEMEE & D, Ag85A, Ag8SB, Ag85CIE 7 1 7

S Ny (pg/mi)
L wg 0 1. 2 '3 "4 (X10%
PPD (20:q)
-6 M. i (20.g)
B =T M. tu{100ug)
B Con A(5uq) —

PHA-P (0.2%)

PPD{20xq) NN
M. tu {209}
B M. tu {1004g}
ConA(5ug) [
PHA-P(0.2%) D

Ee6 IL-6BPhERGTFEGA USSR S
IEB32F5—THIEDEE (IFN-yDELE)
ConA : ::/J‘J'J*I_\"J YA, PHA-P : 7« kAT FNFZ-P

O 47 F 2 & OFEETEER mycolyl transferase i&1
o,

Ag85DEIyK—F ¥ b Ea2— FTAHUETF
(fbpA, fopB, fbpC) & MPB51 % I — K3 25T
{(mpb51) WEBCGHMDHDEMHW 7OE—¥—
(X M. avium O Ag85BEIZTF, M. kansasii  Ag85B
BIZT, BCGCOMPBLEETFDLDEH W/ =
NoEOMIETFRPNN2 v P75 — (KEE~
KFEETH) 1Sl AGAABCG HEEILS, BEFEHAL
7. bRbILBAST (Ag85A + Ag85B + MPB51 )
Joar¥+ FBCGIIBCG L W b7 7+
THaHIETTRBEEORS L PR ERED R TH
HAMIL7:. E5HIZAg8SBY a2 ¥+ ¥ FBCG Y
¥, Ag8SA NI Y¥F L FBCGT I F R
MDP1YJ I ¥+ MBCG 72 F»CHBCCHE
HEDOBALT s FUMBERBLTY. T, #
BRI OMHENZHDTENI L AN TS DNAK
G5 /37 EMDP1 (##RbURtE b Ag8SB & b
SV} % 3— FTAHEET % BCG M AAABCG
TEEL, BCGHEEH LV AW L 77 F R+
87:. IL-2Y 3> ¥+ FBCG, IL-6Y ¥+
~ FBCG, IFN-y )2 ¥+ FBCG, HSP65 ')
3 Y+ FBCGCOERUCHII L /2. 3 6 125,
HT2Zy T OFTHLD LAV TET T
RGO NI Mb72AREE S /35 HODNA ##
ALZMtb72f DNA Y 2 ¥+ > h BCG OfESLC
Iy L7,

THOERERIEN ST 151
- 571 ~




#FLLIE MESRINERRERITET IV
SCID-PBL/hu (e MDD U F /EiR
EFIL) OfFR

Hivhid RSB TH% L7 SCID-PBL/
hu DR THEEBE B %ZSCID YT RZEH S
¥, BMES o7 IR e M35 - THER
FUARTENN S, AENE FMRERITT TV (ke
MET 2 F VRETET L) RRRLASTND
(4).

ERRIRAICRII TOHLWLERDIF

RERSEHLT77F 2L LT, Mb72f &%
YIRTE Ty I F Yy, HVI )R — L/
Hsp65 DNA +1IL-12 DNA ([fHS. A=27 14N
THATEIHE), Ag85B-ESAT-6F&Y v /80 H
(Andersontdit &) MhiFohs, BREGE7 7 F
YEWHOEFRE LTIIMb72BE S ¥ 20T T
2=y M7 FrEHTON, 14ELRIZE T HE
KRBV BE SR TVWE, SH5i2bhbhid,
Mtb72f DNA % BCG F 7zI2 HV] VRV — A28 A
R, ZFLOTHALI 7 F AR EDSLTw

Z) 6,7.9)

BbDIC

FZIZBIT 5 F 7 — THIROMERERLFENI DWW T
i3, BEETHLIERFHEINTVEA, RS
PuFEHw, bhbhnii>nd s — THEOE

. ERREAT B R0% granulysin &\ ) FFTO0AD

2dhb, T, BCGT77F L hH biddhighek
DEVIFILET 2 F 2 (DNADZF >, 47
2oy b FY) ERELLE. BRICRAbEWE
EXD.

L =] 57 FREEAT T 8 e LR R IR B3 (B e &)
rarnbrdy—thol:, FEOEEBEYO
43 % OFHT - EEE T > TV D EHEE - #3554
REHEEL, EHEE - PR A Y T2 %8
WESHE DR L WFRS - EEHEOREY ¥ £ERETIT S &
BTH»5. HisEREFHEE L, RSROBEEE, AFE
+, KERKEBEL, KFWFEIHARIEL, FTAKEF
Fikf§t, BMLASHESHAEL, ABiEit, Corixa
Wizt Reed i1, Gillistid 6 & otEzEE LT, E
R NE - BRBREEMEEE iy s —
TV RIZEENIVEF > FBCG- - DNA-T 250
FFEIC L5 LR - 287 - 5% ] (BB ok
R7olzr tOXiEREL. XFEMEEDYEERE
ey —EE L, HRAEDHL (BUSLF, #

RETF, FORBRET, BHRE, SAmF, mER 8

FAEER) ISFESLIT.

3Rk 1) SEE, WHEY, MRLE. HHEOSE, HREREL L TOB, B - 5F - 5

28, 38 (1998)

2) MBER. RERTE%. BRI 35, 344 (1999)
3) Flynn JL & Chan ]. Immunology of Tuberculosis. Annu Rev Immunol 19, 93 (2001)
4) Schluger NW & Rom WN. The host immune response to tuberculosis. Am ] Respir Crit Care Med

157, 679 (1998}

5) Cole ST, Brosch R, Parkhill J et al. Deciphering the biology of Mycobacterium tuberculosis from
the complete genome sequence. Nature 393, 537 (1998}

6) HEBEE. T 7 —TY »/IkEY a2 ¥ ¥ FBCG- -DNA-7 2 F Y ORRIZL 23L
VRS - 2T - 5 (H-11-HR-2) EAEHFHRERHEMSEARES - IEREY, p1

{2001)

7} Okada M, Tanaka T, Inoue Y et al. New {DNA-recombinant BCG- and subunit~) vaccination
against tuberculosis and cytotoxic activity. The 36th Research Conference on Tuberculosis and

Leprosy, p127 {2001)

8) Gillis S & Okada M. New therapy, diagnoéis and protection using recombinant BCG-, DNA-
vaccination and cytotoxic T lymphocytes against Mycobacterium tuberculosis : New vaccine and

152 Meolecular Medicine Vol.39 No.2 2002
— 572 —



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)
21)

22)

23)

24)

25)

26)

27)

28)

new diagnosis. ¥ 12 FEME- BRUEENHGE IR AHOEH, 1355 (MAEAL 2 ——

Y4 T Z4REUFE, 2001) _

Okada M, Tanaka T, Inoue Y et al. DNA and recombinant BCG vaccination against tuberculosis
and cytotoxic activity in the patients with multi-drug resistant tuberculosis. The 35th Rescarch
Conference on Tuberculosis and Leprosy, p197 (2000)

Okada M, Yoshida §, Ohara N et al. Novel DNA and recombinant BCG vaccinations against
tuberculosis by the augmentation of cytotoxic activity. The Awaji International Forum on
Infection and Immunity, P-049 {2001}

Okada M, Yoshida S, Ohara N et al. DNA and recombinant BCG vaccination against tuberculo-
sis by the augmentation of cytotoxic activity. FASEB ], A1008 (2001)

MELFE, RERBZ. Vokhd v e/ A4 20 DB HriEhR S70K 84-C,

p221 (HILESE, 5K, 1984)

BIEHERL. 4 b4 CHERERE | GHRENE. HEMEERR 8B RIETE—EEObiHRE
i, p269 (PIIEE, HE, 199)

Tanaka F, Abe M, Akiyoshi T et al. The anti-human tumor effect and generation of human cyto-
toxic T cells in SCID mice given human peripheral blood lymphocytes by the in vivo transfer of
the Interleukin-6 gene using adenovirus vector. Cancer Res 57, 1335 (1997)

Okada M, Yoshimura N, Kaieda T et al. Establishment and characterization of human T hybrid
cells secreting immunoregulatory molecules. Proc Natl Acad Sci USA 78, 7718 {1981)

Okada M, Sakaguchi N, Yoshimura N et al. B cell growth factors and B cell differentiation factor
from human T hybridomas. Two distinct kinds of B cell growth factor and their synergism in B
cell proliferation. | Exp Med 157, 583 (1983)

EHRA, HEEF]. SRt efo s sl —, oS- A7 F, BIRAHE.

GUGRERERISS, p113 (BIEESE, W, 1984)

Stenger S, Mazzaccaro R], Uyemura K et al. Differential effects of cytolytic T cell subsets on
intracellular infection. Science 276, 1684 {1997}

Stenger S, Hanson DA, Teitelbaum R et al. An antimicrobial activity of cytolytic T cells mediated
by granulysin. Science 282, 121 (1998)

FmBER]. HEFET 7 F 2 Lo FlIES. RIUSH 32,83 (2000)

AHAER. MEHFS—TERE) I EF Y FBCGC-DNAT 7 F »ORRIZEBH LWTF
B - EBUR - ML D KRG L &R, R 40 EDRA, p119 (2000)

FE4E. FLWIAEKT 7 F > OMBOBIK | 577 0 B AR ERERBE Y ¥R I 4 (8
M FE DS & 3R] (2002)

RIEER, HYHE EB7 27 F OHFLVA T 7Y~ &fF - Inmunology Frontier 10,
2000 (2000)

Lewinsohn DM, Zhu L, Madison VJ et al. Classically restricted human CD8" T lymphocytes
derived from Mycobacterium tuberculosis-infected cells : Definition of antigenic specificity. |
Immunol 166, 439 (2001)

Okada M, Klimpel GR, Kuppers RC et al. The differentiation of cytotoxic T cells in vitro. 1.
Amplifying factor(s) in the primary response is Lyt1" cell dependent. J Imntunol 122, 2527
(1979)

Okada M & Henney CS. The differentiation of cytotoxic T cells i1 vitro. . Amplifying factor (s}
proeduced in primary mixed lymphocyte cultures against K/D stimuli require the presence of
Lyt2" cells but not Lyt1" cells. J Immunol 125, 300 (1980)

Kaieda T, Okada M, Yoshimura N et al. A human helper T cell clone secreting both killer helper
factor (s) and T cell-replacing factor (s). J Irmnunol 129, 46 (1982)

Okada M, Yoshimura N, Ichimori Y et al. Immunologic and molecular characterizations of T
cell-derived T cell activating factor. [ Immunof 136, 1288 (1986)

R BRI OG- FR 153
— 973 —



154

29)

30)

31)

32)

33}

34)

35)

36)

37)
38)

39)

40)

41)

Okada M, Kitahara M, Kishimoto S et al. IL-6/BSF-2 functions as a killer helper factor in the in
vitro induction of cytotoxic T cells. f Imniunol 141, 1543 (1988}

Ryll R, Watanabe K, Fujiwara N et al. Mycobacterial cord factor, but not sulfo lipid, causes
depletion of NKT cells and upreguiation of CD1d1 on murine macrophages. Microbes Infect 3,
611 {2001}

Akira S. Toll-like receptor and innate immunity. Adr hnmunol 78,1 (2001)

Brightbi]l HD, Libraty DH, Krutzik et.al. Host defense mechanisms triggered by microbial
lipoproteins through toll-like receptors. Science 285, 732 (1999)

Campos-Neto A, Rodrigues-Junior V, Pedral-Sampaio DB et al. Improvement of the Mantoux
test with a single and defined recombinant Mycobacterium tuberculosis protein. Tubercle, in press
Campos-Neto A, Rodrigues-Junior V, Pedral-Sampaio DB et al. Improvement of the Mantoux
test with a single recombinant Mycobacterium tubcrculosis protein. The 36th Research Conference
on Tuberculosis and Leprosy, p196 (2001)

Coler RN, Skeiky YA, Ovendale PJ et al. Cloning of a Mycobacterium tuberculosis gene encoding a
purified protein derivative protein that elicits strong tuberculosis -specific delayed-type hyper-
sensitivity. J Infect Dis 182, 224 (2000)

Hess ], Schaible U, Raupach B & Kaufmann SHE. Exploiting the immune system : Toward new
vaccines against intracellular bacteria. Adv Immunol 75, 1 (2000)

Anderson P. TB vaccines : Progress and problems. Trends Immunol 22, 160 (2001)

Lowrie DB, Tascon RE, Bonato VL et al. Therapy of tuberculosis in mice by DNA vaccination.
Nature 400, 269 (1999}

Alderson MR, Bement T, Day CH et al. Expression cloning of an immunodominant family of
Mycobacterium tuberculosis antigens using human CD4* T cell. | Exp Med 191, 551 (2000)

Reed S, Alderson M, Campos-Neto A et al. Development of a recombinant tuberculosis vaccine.
The 35th Research Conference on Tuberculosis and Leprosy, p159 {2000)

Huygen K, Content ], Denis O et al. Immunogenicity and protective efficacy of a tuberculosis
DNA vaccine. Nat Med 2, 893 (1996)

Mulecular Medicine Vol.39 No.2 2002
— 574 -



R EHEY
Vol29 No.2 31 Al
2002 4= 3 A 25°H
ERe A MK

— o875 —



RHEICHITDRIEEDIF

[FI%E - RHLESNDTIF V]

WA F

OKADA MASAJITANAKA KOUSENTSUBURA EIROU

[ A w) 1/ s 2+ /SR R HE NS 2

ORI N TR LR T e T o
%
h

3"
M A ST A e, T o TV TR

AR

B LI
i, wELCHROAOD 1/3 PHREK
(Mycobacterium tuberculosis) DER % S, £
D 07 BITIE 800 FADBEMNFEEL 20075 A
FIEECLTWD, HHRERKOBERIED—2TH
A1~¥ KRITH 4 E[H» ORI
MElH bR, 19994 FHEBREREFTE] AU
H£H (B oSN, 1998 4, KEFKMIT
Bty —(CDC) X, BAF - S - %
— R E Lo THIMDOME T 7 F 2T DL
EMrEmd ERTARELH LA, T/, K
WX EEH S (ACETHIER ORI T 5 Kl
ThIHMYETHDLHIZ1E, BCGIZhaAiz)
LI FrNLBETHLIE R, 1998 4
(243 Nature (23583 H37Ry 7'/ A @HUIERIHY
AR, BEFUNVTHESOESRITL
IHT ko
Lo L4dts, BCGILhaHET 7 F id
BRATOLERISHIZIRE>ThRw, bivbhid
BCG L O hixalmheHlL w7z b
%y, DNAZZF ) ar¥+ 2 BCG
TrFrORSE LW, KETidbhbho
AR R & i, LW 7 F Y RIED
BRE, ZoOMBGRERIEICOVTENRS,

®T581-8555 MEEWRRE] 1180

D @ENHIIMARP BRI T ¥ —ERARED @A ASR T AR ED

T RO A R i U A T T B ST R N N T A T M R U TR 2 I IR

O ST T

poERne LA
g e
ety E ) 14 3 3
TNF-a
T"(,: , LRI y/
[L-10 \
Mo iStHAE
INOSEHE

IL-18 11.—1

o

NK#l [— IFN-y —"

Bl PMHRELTIO 77—, AT,
F 7 — T fAfaif e

ML R & i

RN T2 0%, 207 7—¥
(M¢), CD4*T#ila, +F27 1% 35— (NK)#M
fa, y/6T#HIME, ¥7— THR(CDS* T ML
CD8" THIM) BLUPAFMERICL 28E19%
WA THL(EL. =207 7—3Y(Mg),
Toll-like Lz 7% — & M¢, & UFThl #faic
DWTiX, BB S @ Mol Med(in press)) %
M i,

Bk & BB Vol29 No2 20023 —— 127 ¢ 015

— 576 —



F 5 —THIRaO ML

% 7 —THidEARL I
I.-5 IFN-y?

1L-1,7 12, 13. 15
IFN-a/f. TNF-g

IL-2
L l —+?#b—&z
H l7;7,_ HRIRL R 1%

E Tﬁﬂffd I(-—-é?-g-'}/

R
e VLW
B

granulysin

Fas# o F
a

7AW AR R AR
A5 AH O A R L R

77 ¥4 LA B

27— T HREMEL &M H i

X o—Tiaa &1 bh12
bhbhbhii CD8 *+ 73— T HMMMOFTFIZIEA
=T (ThiR)»oEES DTS M A
£ NEBETHDHIEXWELEMILA. 74,
IL-2i ¥ 57— THIRFHILHEEKEFO—2T
HHLZEERLI® (F2).

EOWIL-2 & iEREH A A48 TH
ML SR ETHLIEE, F9— THIK
SMEET- LT SHe b THilAaNA 7 F—
<, BLUIL-2&FH e F Thililer o— >
AL LIAS M L7, ZORFTOME, IL-6,
IFN-y 2% 5 — T fife LB & LTohih %
Foy—THRMEZBET LI EE2Y LML
bhbhid IL-6 2% 7 — T MifaiEL

7= 13

DEY OSSR EIFERATL Z EEHBPILCD.

(®2). £HBEREEFREMLY > 5K (PBL)
BV T, 2H60F 57— THMlaskHfFT%
bHIL-2, IFN-y, IL-6 DENLZET 232D
T, MEREAEEEHSERER
TR PPD HFEMF 7 — THBOMMESIHOFH
LWEF 2o Lizes7—9,

#2457 ~9)

¥ 5 — T Mz (CD8 * T §3ka)

W, CD8*F 37— THIMAAHBMBREEL A
Mo % Fas JEHKTEYE, granule IKTEVE DEREE Tiff
ML, RSB RT ZEAREIRT
Wi,

016 @ 128 —Ek £ 87N Vol 29 No2 20022,

SO THROEENOEEETH S
granulysin HEEHMBAOBERLET. 0
PRI IR T REBIIT A 2 LIS
Lo, 85N =T7x ) Y LDOEAFTTMeH
DHEBELRTEZEZONRTVS, Thid/ -7
) 28D Mo MERRICAME &, Mo NN
I PIIE granulysin 2EHIT 270 8EZ 5
s,

bhvbd#EAES, RIS AREREEXR
Wi+ 5 — T Mo granulysin mRNA 0%
FARFLTWAI LERTIGNILAY, Tz
Enbbhbhil, 79— T O granulysin
AR TOSAIBERSERE L KE LHENH S
DTE I EEZTNE Y,

—J7, MHC 7 5 A 1T R0 O 38kDa
HEE, Hsp6s HBEI (%0342~ Y X CD8 *
S— TRk ERBEIRTWSE Y, bhbh
2, BN L7k MAERNEROEGEMRATTE TV
SCID-PBL/hu tZ, S® EAST-6 7 F F&ix
HL, TSRO THLA-A2EETRTE
P — THALZ ERKTHEIELA 5 -7,

W0 7 F v oME

w7252, O 72y U FY, @
DNA 72 >, @rBCG 77+ (iHL#itL
WEEt), TolEMMiKplshs (3 1), DNA
FrFrORY ¥ —ELTiE, Dgene gun, @

— 577 —



