TRIIVEETH Y, [ZIRFI[(BAIT)E
ok LAEEEGITIRAOWGT63I20 %
o, TORDITEMHEIELTOI9B5EMLH
TRHERKBEESE THRCEEO—fLTH-
7=

FOHEEFEKEDH LLFEXRYBILITEER
EhHE, S6IZ, KAV ML Y
vORRBLEBTHIE(BEORR, HKAKRS,
BERE - EBEREICE WA O—E R Yo7 SM
2ok, INHf v=7¥ F)86izikkdh
EOEVRFP(W 77 ¥ Y0BBILE N EE
MEEIIEAL LI

LA L, 19804ELLRE, FhEsfb< HIV BRizfE
5§ BHENSIIN, X, WRHEE I
LML TE TS,
BCGIIHFH 77 F L LT, XTI
20034E3H F TR, b, HEEOTFHIVIF L
ELTHHAShTEL, LaL, ABEEGERC
SHMERIR A IR TH A AT LTD
7o F R, E6oaNKE(HTERTH
H, KIPTHLBCGIEMIENEDAL ERIENE
=X (FAS

Lo THRAC ORI LW 2 F &~
OREMFTREEN TS,

2. BHHEOR TR

MO 7 APz s v ¥ ACHFET HIEAR
¥l (insertion sequence : IS}6110(IS6110 12 AR5
HHIS37r 3=l AEMMUEFTERER
1335bp TH B )FRASH, ZOIS6110% 7T

— 742 L 7z restriction fragment length polymor-

phism (RFLP)analysis[ #ii[REEZ M H R & B 5347)

Fyanea ¥

¥ o 1

f YEPIC AT F ™
g »

L)
¥
3

‘ NTFEIN I

P}

xa
i !um
1t :

@3 EREOMEEE TP Brennan )

I-2 # #

Lane1 2 3 4 5 6 7 8

B RS el
Lane 1.8 Mycobacterium tubsrculosis H37Rv 4%

Lane 2 4 Not
Lane 3 HitkNo3
Lane 4 itk NoS
Lane 5 HikNoE
Lane 6 Hitk No 2
Lane 7 HitkNo4

E2 RRAREEOBIZEO RFLP 2T
6k No.l, No3, No5& No6idRFLP/iy —
A—%F. L7-#A%5 TNol, No3, No5, Nob6®DH
FIE—HHEICL LBEPRETCHS.

PUfEE 2D, TOFESENMEOREDCEAL
ToTwihm,

thbh, TOR—MICL D RRFBN, FR
LR oXG, R, BEPRRE, R
OIS OBRHIIAR{HFELTVES, &
642151081, DR{direct repeat} PGRS(poly-
morphism GC-rich sequence), AFN) TF A K
> ¥ (spoligotyping) #, 73V A 7 4 — L XTHEFRK
BEAvTLEICRETE L. 05
FOFEZELFEN TV (F2).

3. NMEBRARRE

MEBHOEEERMER L LT, & (tuber-
culosis) &+ 95 (leprosy) Atd 5. AEBIEM.
tuberculosis PYRIAHE T, #& 2 M. leprae %MK
HMTHL., HEE I BEEREZELTOINE
LCIHEERPEWHEN DD, KM TORBEHER
ETAKLTWABEOH 1/SHIETRINEEE
thailihidkmet. T LTMACEM.
avium & M. intracellulare) 2 M. Kansasii #3EE
RRBHEORIS L0 5], Zhbik, AIDS
AL T XK REET A%, AIDSHIMICIIAEE,
BN EERMBEENEH LTV,

2. BEEOHE

¥4 8 (Mycobacterium tuberculosis) 1X, <4
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R BRE

a282 719 %9 LR (Genus Mycobacterium) 12/
TORBTHAMNECHS. 7T ARBTIRE
fIhEEd, HENREICL-oTOARE SN,
$LEET (acid-fast bacillus) & FRIR 2 ™,
iR EROIERES S TN, Ty 2 R
HoOBRAEOBWER(FE LTI o— VEE
mycolic acid) X D BT EIZ LB (3. Li=at
> THAOYHOMBES A ZET 84, iR,
HIGR, B TAAVIERERRT. 3610
LW M) b4 FREHA 24N
(fEE - v MEM) TA SV S persister L & 5.
Mycobacteruim i8R, RS OO TFEITE
MHEEOI - VHEABRSF(FrrIao—
BRA MY I O-AEERESEEHIIMES T
EbVvbhbhTWwa)IZEaFA MZKT LMEH
REFEIIEIERERFERETH L. —F,
cell wall skeleton (CWS)DN Acetyl - muramyl
LAl Glu* 7 —T2EHIHFLT S, (HHS)

1. BEEOREEZMSH

AEIT/MEE (K& £02~05um % 2~4um)
TF— I - F— ¥ (Ziehl-Neelsen) Fefn ik Tt
HElcRbshs,

2. BEROER

WMOMBERL Y, ANER, THI1EH,
MGITHEHTIE LHTHRE - B - ou=— %%
BT A, SRIZIS~24BMIT 1 BSHLREFE
EARDTE N, LMo T, gu=—Ekicit
ANUEER T 38R (21 H)~4GBRI28 B) # B 5.
—k, WEMBENIMGIT TR % 14
HTTE¢5. LadoT, RIMOMIEEAR
BHEEL)DOEF V3 F VbV s — Lo H
SEAEREFTE P AR % O FIE R BT - SRR
PR B3 5 ARG 52 - TP MR (54 46 3%) (BURIE AL
MEEEA v b T —2) T, EAEBETE NI R A
EMGITERIZUW E200h 5,

3. READOBRHEF - 517947
N eI LWL

1. BREORERF LI TS 7L
HEREERIC LA ENORMETH . B

152

HOBRENH > THREM(—REBILED DI,
5%IAELWw. —F, BRELAZEYEHILARER
B (dormancy) CHPICEFELEIT L 0. 20
S%RIMMNERFERITEIT(E1). KErORK
ADMB(ZREMNIZ OB TR L, Wi,
EEFOFICHFRA LR ESL. BHEIEE
7 UAF—-RICOBFRERIGT, HHUERT
R ST 2 EX I E— (TR ABE)
itk W shi,
LR R (REBRENZ L h EMEIRE, &
MicZRAL, WEROBTICEST 5. lilkvro
77— VAICERELNERYELe s O 7 —
VEHL, BHERETES BRI,
—%, St~ r o7 r - V3B EEARS S
TNy AEMRAESEL, SHORRI T L.
HIEROMEBREIZL ), BEELEHAICHE
Lked, BOMEEN .
CONMHOREPERINSET TR, B
BN THEEAOTE Y v 37 AR 4 &5
GEARIIL, BEL AL ENE, HENTIL,
FEEILREEL, FLRTRERESAGND,

BB TR ETR OB ) o E BT LY

MZALBER 16D, — B DOWIEMRERIZEL/ -
A ¥~ (persister) & L TATF LTS, mmiTiiz
FHAY (RHEE) PR MEE~ L o &
bddb, SOOI TIIRBTHEEY —REM
ERES ().

MR L R o D ADMERE & byt
BIETYBIDRETAHLEELLRIKARID
KM, 71— 2 ¥ —HERIKE (dormancy)
o HEOTHEB LGS (NEEER) RET 5.
COEEREFLBRES S THEEH M S
4 bacterial cytokine T& % RPF (resuscitation
promoting factor) Z #5%H A5 2 GEETF LY
HLH 5.

2. FLUVLEEZEX

AR RIS, BARTIRBCGIEH S
FUIRIT S b8, MHIERREAETOLEMICH
ABREALZMBEARRNATYSE, ek, Tht
break through %R RS EDPPD &
HMEL2DoH5., YRIZHWLHZPPDIIZHE
DEALEE. ZOHED, ERBREIIBD T
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RBEoiey, YRIZAHLEBZDPPDOT I /B
R EUREFFO—oy 2K L Yoy
¥+ v FDPPDHEEGHMEBREICIHRRANT,
BCGHEHIIRREE LI EXELEY M E
v b Tin vitro B Wskin test R TH A I L2
WLz, F 7, HEMWICERL, BCGIZTRE
L% WESAT-6 L CFP-10H B EE L L Tin
vitro Tk FPBL® y IFNE£REFNET LT v
LA RV BREBEBNKE B LERL
7z, ‘

4. FERBRERE

BRI 5 RIENIEMe, CD4 + T,
NK#Rk, /6 T#, $5—THECD8+T
ECDE - T BLUVAFEEEORSMLIEIRA
THD(H4), T/, 1998F Nature IZH5HEH
H37Rv ¥/ A &EEMER S h, HEEFLNVT
BERESHITLY A Lilkolom,

1. %5~ TH#R(CDs+ T #ika)

CD8dharwitpeirurury VREFR
TAPBIEF /v 77 o b7 ATRNEBERE
DT, BT TS, T4bbh, #¥
123135 CD8+ THIMIE < 7 A THAEBEREI
BETHD.

FFT—TO—2DEHL LTy IFNEZSFRLT
AN OEILFST505, RICERLEEERM

’7 gumem T2 oTER

2w Q:Wy‘“

=23

/
AN

Mgt
iNOS I #

M4 BEMEGEETIOTP—F, ALIS=TH
B3, ¥ 5 —THiREL

12 # #

PEBRLT, BB E L LEMEY
BIRIoOFVPEETHS. Fit, CD8+ THlla
WELE CEEL/AM¢ # Fas-indepen-
dent, granule-dependent D THEMI: L, H#H
BITREMET BT CLMRESIR TS se,
= O T#li3 CD1-restricted T 3 a— )L, LAM,
phosphatidy! inositol mannoside, glucose
monemycolate, isoprenoid glycolipid (Cdlc & #5
BV HEOEE lipid & lipoglycan #2583 59,
CD1 DHEHE& 7 V—7i2iE { hydrophobic T&
5. CDId/ v 2 79 b=v ZdEHIRGIT R
LZwZlk®, CDIbOaFIZHMAEON.
formylated R 7F FHES LEHAELFET S
TEMNRBEERTVEY, TOFF-TOBEKN
DHEBETH S granulysin (FEEARADORIZER %
BY. CoOBERRERERAREL A EER2IKEIR
FTAHZEIWCL D, granulysin i3FEAN, B,
FEDOLEF LRI SEL. ELT—-7x) >
CORFTCMPPDHERHLRTEEALLNT
Vwh, SHEN—T7 1Y XL HMIIRBRHE,
M¢ MO E IS granulysin AMERI T 2420
EBbhE. R4AIBEEBE, BISHEITEEE
BETEZFF—TY SO mRNAORE LY
BOAORBENRETLTWAZ L FH LML
Thbh, Teldds— THRO granulysin (5
FRO000) EAEETHEHMELEEEELRES
MEDHDOTELVWHILEELTNE, —H, ¥
S—TOTRAIL k53— 73 1) B RIEID
BEETHLAKRRBRVWERLE .

—7%, MHC 7 5 X T #HtE @ #4471 03 38kDa
HH, HspbsEBR 2 ZMBTH 7 ACD8+* 7
—T*19kDa&EH, Agd5, CFP10(Mthll) %2
T2 PCD8+ X5 —THEEERTVEY,
BHEHORNEEEE L H b phagosome pore &
ERLPIT L MERREFTERL (5.
ESAT-6HBEIIH3 5% 5 —TTHLA-AZ L1382
~9EN DT I /B AMASTEGNV, 2%54
LTx5—THRMZIROEEERT L, el
FIZHREUTTHI L, b MERREGEERE
RE4T € 7'V SCID-PBL/hutl, Z@OESAT-6~7
FFEESG L, SHRICHERMTHLA-AZIRMEZ
AT MR T -TEAERNTHELETLZZ LI
THEIh L 72w (JH5).
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BRI MURE

SCID=TIR
BUB~TFE GRS

_ ESAT—g iCfsRas s
m | (ESaT—6) 4 E b5 -1

! $EHE S ATE

IL—6 ML T BBIIHT 555
b il (FFrroq40x WHE
L L LS ] ~NTFR—)
Et

ES5 SCID-PBLhu 72 AVEEBANTF K
ICHEBLE b5 —THIED nvivolZ &1 35

S.Reed, MR. Alderson H{XPPDEH O F &
DB IS L7 dendritic celliZRIET 2
CD8F% S —T 27 uO—> &N L7:A%, HLA-A, B,
C. DR, DQ, CDlicHfEH2R&E& L wv
nonclasically restricted # 9 — T & clasically
restricted B ¥ F—TZ 00— O 45T L7,
T LEABICES O RN —T L 8§
HIN, IhonTHIRIEHEEIIVWILS
fER T RITT 2RV KA LEE LT
ShTwsb,

2. ¥ -THRMEEF I P AL A(F5—

T k3 HMEEF)

X HIICD+ F 5 —THIH (Te) DERINIZIE
ANV THE(ThER)»LEEXNDY A H
A4 CHBELETHLIEZEFLDTHLIZL
2) 27 AUMEERHLE S — THIRS{LHE
FEEET L Th#EIECDA+CDR - Thh, &
FTARAIIMB AL L5 —THAMEETF % E4E

T4 ThHl2ECD8 + THhd). T4, /20
—FARIL-2EE AW T, L2123 57— T#k
BHCBEERFO—0ThHAEI L ERLEW
(T6).

Ehiz, IL2LERL2BHA A4 L TH
SLEECLBETHEI L% 77— THRSEEHE
FrELTHE FTHEN 7Y F—v, BIU
IL-2RfEM e P Tho o— 2RI RERIT TRE
VLBeMMILE). TOBITOHELE, IL-6,
IFN-y # ¥ 7 —-THIlas LA+ & LT %
F—THLEFHT L LR AL T2,
HeFH GIRIL-6A TeAH o RO ML R IZ/EM
THEIEXRRLLY (Ke). ZHTItkEHMES
PBLIzEWT, Thoox5-THBRSLEHTF
FThbbIl-2, y-IFN, IL6NOFRALET # 8o
Foesesno (1), T, BRASHEEESZESE
T PPDHENFS—TOFMEBENOFT LK
T & W16 h T L fessemer,

3. YA rhI L EEERE
PLASHERIEIZIFN. y RXEBETHL 2 Lidvy
ADOFTHMIIFEN SN T2, & MIbnT
L, IFN-y EHEFRHAGETFIERKA LR ER
BIIFN - y L7 % —KIEIBIZ, BCG7 2+~
EHC TEEE S RS20 6 7 ) Maviem
RPSER R LI, 2 AIZTCHIFN - y gene /
2T PR TARIFN-y L7 5 —HIEF/
v ITT MY UATIRMES TR,
LAMIZ TNF a @5 WEHEgNEb L5 h, o
— K7 v & ¥ —{(trehalose dimycolate, TDM) &

BiE
no@|
H @
x5 -THRBROSE
v -2z IL—6 ‘
l l R k J—=TFb-2
. [ : D S AR
5—TH T/ 7— 0,0 L X EERIE
FroTmiER . s IFN y FI-TER oy HRIS L B  k
iL—1.7.12,13.15 77>¥4LAB
IFNea/ 8, TNFa
6 #5—T#HEEME MIRESEE
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1 HEBELFSTGERD

12 # M

STHANTHDLIE

. . g AT A
REEX ! psssosn BN AT R EG (PL
y, —‘%f INEI:S O IEMER KatG, inhA, ahpC fusion) L, 72
ST = - a atla, tnhA, anp L - 4z
- 7Py REP | ANA polymerase | rpoB _iﬁﬂgﬁ@;
Gmw@dm@) ESUFIF PZA [ESTF3IH—-4 T s &R
ALLTRRAY [ SM YA =Lg 87 | us, rps2 FOR(EMEBEX
Iz-Fbh—n EB KR £ e (R embB fE(2) 22)) A
HFTATL KM YA —LF 8T | s
HTLFTA L CPM [ UEV—LBL 187 s sf, XROI®
IF4+3F TH | za-umaR® NO¥DRNI b &
Second linedrugs | T EF4 71 EVM | UKV —LZ N7 X, HEEO
ST /4 FILN | PAS | KBESHE BEIrEs5 4.
#420+%Y) cs HiaL &k N
FIhLL AMK | U — L 2isa LR R S N
:J“#ﬂ/‘/%ﬁ ?Zfﬁo)TACO
LEZOXY L LVFX {tryptophan-
7Ok ZRTa%H S SPFX asparate-
srFavo%4i e | CPEX ..
AoOx4 . OFLX ! DNA gyrase gyrA containing coat

M TNFa%Ll, w7 AM¢o LD CDIdl R
AWML/ 2, TNF a 2EFHBEROALTEL
BHOENREMEICEETHY, MUTNF ol
Rk 5 = 2%, TNF L+ 7% —(TNF-Rph5) K
S ATRBRIREORCTESFEEL, AF
R bl bh - BREOMESIEHREEZRETRL
7o BB Y 2 F BEOEFITEER TNF-
a R E BT 54, BOUR 2 TAEAS LB %
pEBILL BLHZILeRETF/vITY T
T ATHIERLEOMELRLAY, »IFNOE
HERORIED A GR, IL6D TR EL
I2M ¢ DiETE{L R ¥ 7 — THil L% /- L THF
R EIclS LTy ba Witk bdh b2,
IL 12 L7y =Ry ARILI2KEBET
IRESHETH I e - BRI CE o o, D
LIL 12 b AIEICTELTA AL TH
LR ENA 2, V¥ MILI2
%512 TBALB/ ¢ 7 7 A O E KR
L, IL-12 & RA RIS TR IE & 2,

4, = yO77—~Y (Mo}
HYTOBRBERIMIRTSHS., —F, Mo
REYWAASRIMRNAEREROIIZREEX D
D, Lizdto THEEFEMIIE22, b P&
1K) BRSO OUTFTE DS, AR M
BrUtrhR) Y EEE AR T A, VREE

protein) #*P-L
fusion =l L, FE* AN 3. Nramp{natural
resis-tance associated macrophage protein) {12
MER (Fe2+Zn2 v} A D7 ¥ AK—F
— CRGHOBHBIILELZ2HERA A 27 7
TV—AhL AL, BB3ELIETRAL
MELTwaEELLNRS, & P TNrampl &{E
FOERMATE NS ST & oM ATREE
SRTn5HY,

5. Toll-like2EFEE~ 70T 7—JEML

&5 H 37 Tolklike receptor (TLR) 7 7 3
1] —#%innate im-munity @ EELREHER-LT
w3, 25 E O cell wall(LAM, mAGP, total
lipid) sk ZIEERTLR2:2 475, —F, &£
HHITHET LFGIZIETLR2Z & TLRAMLETH
%, #EEARO M. tuberculosis 13 Man LAMIZ
Mo ZiFHEE L 2w, FERBEHONBRERRL
% glycolipid AraLAMX W e, ZhiXTLRZ%
ML TMe RiEMELT S, COENRBEOELL
Lot b H A, HEEEKT1I9kDa®
lipoprotein 2*-/TLR2 % /r L T Mg % iGtELT 5
W F i, MEHEDNAMLRWIEEN/:CpGE
F—7 () Fu—ARRFD (R R R RN
BB EMRERTWED, CpG LT ¥y —-
T3 TLROMFEROIZE W s u—= 203
1-.
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Bam 1 o EHE

6. Th1VY/E, Th2VU > /NEk .

CD4 + THIRADHERECEETHL I LIL
MHC class I-/-% 2 AR CD4-/-= 7 AHLCD4 L
HiEE< 2 ATHLP L L > TV B,

AMEHERTR Yy IFNEEAOBETO-OR
U354, —J%, chronic persistent##E€7F LT
i3 y IFNZE4, iINOSIZIE® TCD4 dependent,
IFN- y JERIFE INOS JEKTEYE @ pathway 2RI
BENTwvwaA. ThlIZIFN-y #EE L, ¥HEEE
DR PR Fe AR AR T A IR EPR) % BIE T
%, (Thi#l & BRI >V CIIRIBEEH2)
).

5. &

1. FH{LPEA

KRIBOHBREI B DR LML, 4V
Z7¥F(OANH), VY7774 »(RFP), %>
T h=L(EB) (XA L7 F=4 ¥ (SM)I
¥ U+ 3 FPZA) QARG L RAOD2 4 A
v, K45 A% INHERFPO2HITHMET S,
COBMEBEMATOLRWE SRTw5(INH,
RFPHFBEMTHIITEBEMA A L8 xzwv)
[2HRZS (R E) /4HR(¥ 7212 + E)}). 80 L
DOEBECIREBEECPZANERTE L2 VWiE
&, BAMD6 4+ AIZINH, RFP %4 [6HES(X
IXE)/3HR]. SMBEEOHEMNFTERUIRL
7-.

HEERORERE, BRICTEETA2AROHS
BREAIIEWL, MMEORAZTIITAZETH
5. BAGHEREIRHIUE L, INHI0-¢, RFPI10-%,
PZA10-5, EBIO-5, SMI0-"Th 5. Hissiimnzs
FPCIZ 10 O#ERPTEET 2 LN ST
L. LizdtoT, 28HAINH x RFP Tl 106 %
100 17 =10" 2 18 & e b, EBEEHEAHER
TAHUREMEIIOE 25,

ChAEAEREEENE THIRHTHS.

2. ZEIMHEERKE
BREHOERFEERE, —RERTIA
LRBTITAIFORSE%EL, BRIIET AR
EFNOZ V7 ARRRERTH L. THEAET
IX RFPAHE D 95 %A rpoififZFE R, PZAFHE
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DO5% A pncARMEFERIZIZ (KD, WHEH
DEFAEXTRZo0RSSH 5. § 1R EEHE
CREGRERE, —XEHE) CEMEE I X A RGRT
B2, F2ov L FIIBEEREY(CREE) T, 4
SERLEHEREOD L BEHER AR, HATL
Ly A7 CHLE REHIEFEORBBTF (2
T4 Ty A)ORIUCEL Y, TS REERS
WHHOEELZREERS.

L HIRHERS T, X1 OFEHb2E8 (First
line drug) 3L EhTwAZ DLW, L7z
H > TWHO(1996)i2 TH, OFLX, EBPZA B X
U7 3/ EEREELT IRIRS » A{Ev (1
b CHHD, M ELTEB, OFLX, 815
BRI LA R L 18y A BT ik
#TLTWS, L, —2a—F/0r%{0FLX
VIR TRMEHEL LTRELETEIAT
Wiy, AIDS &S TH Lo 33 LA
PR AR D BT B,

3. DOTS(Directly Observed Treatment
Short-course: {8 #5518 T L2 /)
WM A ¥ v 7 (public health advisor, FFiEt

FI)NBEORETHINTHETIHETHY,

ZORECIVHEEREOFE LR ENFRDSL

na. ZONEL WHO, RUFHKROEESGBHE

AR HEEL TS, ERELETOEELR G

B —D ko Tund,

4, Super spreader %A S ETHERSZE

— R BRI YA (MDR-TB) 1 3 7 %
FHEIHEVE bl Twh A, ERRERDOME
WL, —AOMDRTBEH»LEHOLE
HEEIT B (Super spreader) WEEM L RIS AT
Wi,

5. SERYEH

WHBGHIIZIR R % 225 72052, HPOIFReE
B THR BRI EITY. ER(+), {bEs
Hdr REDA, %

6. LWREEE
1966 IR S h7-RFPH%, FZitmish
TwZv, L L, EEHLwibEiEs o
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ERL2oOHL, VT 7vALEEEDY 7
7 7F Y (RBT), U7 7~_rF (RPT)HEHK
TR ShTEY, V777 Y0 (KRM-1648) D
BEREGEBRLITHPRTWADS,. 8 -methoxy-
fluoroquinclne #l, Ketolide{t &%, nitroimida-
zopyran (PA-824 . MO ERASEEAFHLMAR
BRI I a— AVEOEKIE), N-octansulfony-
lacetamide ¥ CH 4.

ZERFEEEEE LTy IFNBRAFEOGR
MEMHER TS, SR OREE D b/,
FEBLBICHUEREEE R .

B, Tl 5 CERSRTRETY
Z F  (therapeutic vaccine) DHEDHEREL D2
&H 5 (fh),

6. FBs

(D FAE TR TR (1951 F) & D EM R
WML EMERZICLVBERRO L AT LN
EohTwah, LAL, BT %AER
EHEFEMEILRER STV S,

(2)BCGi£1F ,

TR (20034F) DEEIC X b, BCGIRIE
BB OAE Lo, SAROMERIE, IFIE
MR AL R SHICH UBCGHR TR
HHTEDHEENTYA, LaL, A
BRI HT B TFHHERHEGFEGAH D, WHOIR
BCGOMEHIIZH Tu v, EHFETH 2003
ELD, ZOWHOOKFHIRE ) BIETFHEME
E Aot

(3)INH FBA

FEAEITIE, RESIEICRRIE L Ao 2 b AtiE C BE
b2 TCOAINHOFHIES A ER S
hTwns,

(AQBEEOEHER
RERBTE, SHLBHLEMZZBLHAK
R R B THEH LTI 6 2w,

()FBAv R 7
N-95% X 7 WO TH VI ETHMERE T

12 # M

Bt a2 dRBENRTEY, #EEAEMKES
TIIN—F PIZER I Tw A,

(6)#51zFRIRDEELL - BRI

RIBTHEHKICERTWRA, 2o EHIEHE
O ARIEORELFEADDHE. 36
LA DB FE OB T O BT 5T
MRELAZELY, HEZHEEITEP I
OB ERNE A, BEAFHENERFEEERE
OB HHEEILD2DH 5.

(M, FLWEBTRLO2HIHELVFH
7 7 F » {prophylactic vaccine) {22\ TR
TG,

7. LW 2F 1L 5 FB -
B

BHI SO Ty bOF Sy, @
DNADZF».®)arErrs FBCGT 2 F ¥
(B E L), ToMBckKAERD (5
2).

DNADZ 2 F Dy =k LTid, Ogene
gun@7 I AIF@QT7F/TANART §—-@
HVJU AR Y - @@ RBHV] RO —-F
¥y —~2idHAH. 5-826-30). aiilF(Ag85B),
ESAT-6, M4 oA b4 >, HSP65, 38kDa.
Mtbh32, Mtb39, MDPI1%iZDoWwT, #+721=v
FsF, DNASF», VarEt+r b
BCG7 o F BT, 2L OBENEIITVR
DEMBERORTLENTNED,

Reed L 63 THIRAMBRELFETLZ ~
RIARBEREFO s O—= 7 R&EMD, 8
FERACITZAZEENRRERAELAT. 0
FEA, WP eEERELFET S MtbhooA
7riV—% ZHOF R AHERETOS
O—= 7R ITL, STLWisiED 7 F o RED
RIEMZEATN A,

L Lade, T7ATIEBCGCT 2 F %id
ZMIBERTAHLVHEET I F 3D Th R
v, bhbhit HSP6SDNA+IL-12DNA FE 7 &
FUWTBCGU 7 F 010080 s+
DRFEITHIL Sz (K 3).
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Hom I BRI

®2 HLOBRTIFL

1. Y72y b9 ¥
Mib72{R4G 2 17 8
B5SB-ESAT-6 & ¥ 17 H

o $i/E (Ag85B), Ag85A, MPBS1, ESTS, Hsp6s

UIDLEFbH AL rD1(FN y 5 E)(ERA - 528)

MULWEREE2 /2 ERE  MIb32, Miblg
2O
2. DNAJZ 7 F .

Hsp65 DNA, IL-128fz-F, Hsp70 DNA, ESAT-6DNA, iL-6:8{5F.

IL-6:81F+gp130i{ET, IFN yi8EZF, Mb72081EF, IL-15&FTF.

IL-18:815F, M-CSFi{EF, 38kD DNA, ¥ 5 —THIRRSSSIEHE 2 15y HilE®ETF,
CD40LA{ZF, MPT64DNA, MPTE3 DNA, Kat G DNA, FREOH LuSizm 2 sty HHERZT

3. JALEFLFBCGTYF
Mib720R{EF

AgBSABIZF, AgBSBIM{ZF. AgBSCHZF, MPBSIMEF. MDP-1B{EF. HSPE5 B1EF
ILBIRIEF, IFN y&{E, IL128{EF, L188=F

FO-THRABERE Y NI HRETF
4. BHHRHEE

BHEEYLEFSEICKEAAMEDNAMAL, #0755
BELUITUYTHICEZEENEONANAL, BO79F

5. 5 -T#RBA

8. ¥ 7a1=-w k2o F

Reed i+ & Mtb72fB& % » /% 7 ¥{ (Mth39
EMIBRZORES YT T Iy b7
F oW h =7 4% (cynomolgus monkey, Ed
E FORESEIZEVE TNV, Nature Medicine 2,
430, 1996 Z:88) TBCG k 0 &35 2 i3l & T3y
T7F R EFE, Mk, KE, BHoMR) %
RYIEEZBALMILA (R4). bhbhite
FDin vitre R TH Mb72{REE ¥ A2 Fd Flv
TRIFECENMETLZELTL, & F~OBE
IR REVEE T 7 F  ORBICRDILE
(Reed -k 6 & DIFIFE). ZoMizbiEen
BEW Y 17 FRBRRIEFOr o—= v 7o)
L, ¥ 7=y b7 F > (Mtb72f, 39, 32,
84, 11, 41, 99, 16, 40, 31f, 71f)Tin vitro
BBLIE 5, SHEHMEEEEEOTHREE
BEATISR L 2257 (%3).

9. DNAD OV F

bhbhiz@®IL- 12 DNA + Hsp6b DNA® Y
7FHBHEDEETRL, gene gun FHVWR
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ZEFHRSTBCGL Y LEDHTHH % ($710048)
BETH I/ F o CHAIEEBOMIL(E
2), IL-1290p35 B LU pl0 2 CMYV 70 F— & —
THBIBALLRR T I AT FRERL7.
HVJU RV — L% RI ¥ — R85,
Hsp65DNA B4l (HV] V) # v — A /Hsp65) TBCG
DL EDCTHRI L AT AOZTHLMIL
2(FR3). ¥, BAROHspss Y2V F v
BCGCTHM&E L HV] Y F v — A/Hsp65 DNA
THEINREE® 1T 5 priming-booster EEM L b &
MTCHLZLEHLMILT.
THF/P24NVANRY ¥—(Ela, Elb, E3%Hi%
FRMEYALCFSBITF )AL NARY & —
T, FEROREYE - FERRRMEICER Ny &) oM
ALZIL-6BERIZF (L6 BEF+IL6L LT
¥ —tzF + gpl30:fifzF) 7 2 F i, BCG L
DLBALERT I FHRERL. L6

OREFTIFCE BEERCHTIX S -THR

DAL - SERWThIH A rd A (L2 L0
IFN- ) OBEEBFH LN LTI R 2 RIF
L7257,

Ltz %L, £ — T#H% Thl
ML Es MMt itk TRIEX A
LI bR ENTn,
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£3 HLVEBIIFL - EREFACORER (BEHS)

LwIoF
t. 72y T F
Mtb72t

2, DNAT 2 F >
Hsp65 DNA + IL-120NA
HVJ U ¥ — LHspBS DNA

LeREEIETF? VT
(IL-6 DNA < IL.-6R DNA+ gp130)
IFN y iZF7 7 F >
3, YaLESL FBCGTTF
(AGS5A -+ AGESB+MPBS1) U D EF b

AQBSB N ALEF b, Ag8SAYIEF L b
MOP1YAaAEF -+

4, b FEFAREET O F BT T
SCID-PBLhU I ESAT-6 AR 3 54

BCG L HUH(HZ 71 HN)
ZEIHE 2B E T #RRtE:
HEEM(+)

BCG L HHEMT X)) 1001535
BCG L WHE T IR)

%5 — T HIREt I8
FRI? 7 F - BMT VT

BCG L WHM(T2X)
55— THREMNG
BCG L HHEM(vIR)
BCG S HA(TTX)

ESATBICMT A FXS5—~THREIT1

F4 AT FRIIETIMD7AMER L INTH

HFaz .y rT7F L BHBEDR

rAg85ABCG 7 2 F » THBCGHEH
O LA Ty F RS,
T, MHEOHMEIEO TRV EE

4 HDNA#E S » 237 HMDP1 (45

. PEREREEE

T 77> (B2 5 1 HILETFIE /4520)
BCG7 7 F > 0% (073)
Mib72I G R L0877 F 100% (3/3)
Mtb8.4 B NI HD I F - 0% (0/3)

WRIETURYE S Ag85B L D kv ) & a—
F§ 5AHET % BCGIZ#H A4 A rBCG
BERL, DoFrHREHL 61,

—77, Huygen 513, Ag8SAODNAT ZF
A, w7 ATIREFRENS S - THRCTL
MEHENLI 2, BCCRIEFEREFOEMD
EAGONLEZ L FRLAIILAY.

JyaveEFr s FBCGI7 7 F
(rBCG7 2 F )

10.

EMWIII00MU E0 sy s ST S
A5, adiflAg8BEFDT 7 I —(85A, 85C,
MPBS1}) AT & ThH. Ag85BIE2857 I /MM
Hh AT IIBOY I FARTFFELD.

ThoD|EFEPNN2S ¥+ A2 & — (K
C BN I AaAARBCGHRERIZ, BETF
AL, bitbiiiBASI{Ag85A + Ag85B
+MPB51) Y3~ ¥+ > FBCGIZBCG L D H3
BT rFrThaHI L EHRELEORR WM
R RTHLMIL. S 6I2rAg85BBCG,
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PFADLRNTED L THORG LR
fo Mth72( & ¥ » 732 IO DNA %3E A L 72 72f
VaryEd v FBCGOERIIKIILA:., 072
rBCGI3IFN-y BEAE THIRR M OB EFHT LT
¢ % Elispot Assay TG Tz, F2ENE
v b ORGSR OHEE LG,

11. $FLVVE PEKRAREERER
ITETFISCID-PBL/hu(b b i
D9FBRITETIV)DER

bhbhdt iR EET THRREL ZSCID-
PBL/hu® % THMER ) ¥ 733k % SCID<T 7 A
CHEESY, BUHRS O RICERN B M F
7 — THIRE 2R RLa 4, SAMe g
R EF N (b MEET 2 F BRI ET V) %
M L7252 ([5).
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12. HLVEEKT 2 F 2 OBEFKEA

BERLED SO L LTMth72f fusion B4
YN Ty b F s, HVIUEY —
L /HSP65 DNA +1L-12 DNA W & F » R UFr72f
BCGwZzFrHadhifensd, (M, Reedifit,
Tanift 5, #=24 FNLCHFFIE). FE,
BARA= AW A TEMBREHEIET, 22
O— N (EERGH) T4 4 IR (0 %4
1F) L7=A%, HSP65 DNA +JL-12 DNAT & F
WHEL, 4R 2RAETF (50%4TE), r72f BCG
FrFrTANPIMEF(75%%F), BCG
Tokyo + 72f fusion HH T 4PC 4 PCATE (100%)
HHEZES, RO ZFVHEESLOLA
VTS 2003 FFE—REREE T 7 F A2 £).
Ag85B-ESAT-6R& # » %2 PlAnderson i1+ %)
LELE S TWwAA, ELEY b, YA TIEHE
ETHCTHD. —HHuygen® Ag85A DNA T 7
FLIRTRA - EZLEY P CHBTH S AR
DHERETFHIIHLAN Tzl
(2002 %45 4 Al World Congress on Tuberculosis)
—F, TZ =T 4 LAIZ85A DNAZHA L
727 2 F > % r85B BCG (Horowitz &) ¥ clinical
trial L VIFREL LR TWS, BERICAY 7+
CHEMOEEL LTI BCG + Mtb72{ B G 5 28
R Tz b s rEhiYoh, 51 HE
KEBXIHE Sh TS, 35612, bhbhid
Mtb72{ 7 & F > & HSP65 DNA +IL-12 DNA Y
sFrEfEAEhE, BHOTHEALZT7FHR
#HIELTwAs,

EbVIC

23 (] N 2 0 80 o e o B N R R R AR (R K
FEIEFa NIt haot. HED
HEBEHOBUOBN - Gl ToTw 5,
Bl skt - SR SAME 2 #IEL, EifHKkE -
MEPTERERIPNSE A v P T — 2 2 VW iEED
BLWFB - BHFEOHLIERLTVWS,

2002 E6 AV FDCTREENRAH4M
World Congress on Tuberculosis T NIAID# %t
Fif A FauciREDERILHASAFIAL D
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DM rFrERLE. 1240721
fusion A T2y b2 F Y, 1042
Horowitz 5@ r85B BCG7 7 F ¥ Thb. HLis
BWwWTIt72f7 2 F » HSP65DNA+IL-
12DNA/HV]-liposome 7 7 F > B U r72{BCG 7
TFIHFPHLEAITRTWAEZELD, ST
DT 7 F rAEEEORETHLEFIZ®RE>O M
FETHA. ‘
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2 ) yEIGIERO 35 LVWESHEHTE DPPD A5 L
(Ol HLOWEHTREHELRSRL 2 (I
(V] HLVWHNAT 2F v, BIEFLBREF AR
L, [VIHILORBARETET A=Y X 2E8
Ui (R4). ChoomRR, XEHEY - HERR
# (S ELRR « BRRERFASIC S W TRIO
MEMEEEEMAEME) 106 3o (DR, @fNA,
QU AHMER) SRR Eh, EIKE - SEHO
EERMAOHEERSE (BRI TVS, FLATL
SEEICEOPIMEILE N B T L4, BOERHAA L
LTHEETSHY, EEMGH, LFEVWTFENE OIS
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(D) ¥Tr=yyb72Fv
@ Mtb72f
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(O Hsp65DNA+IL-12DNA
(& HVJ-liposome, Hsp65DNA
(3 IL-6related gene 7 7 F
@ 7-IFN gene 92 F v

(3 WovEFYIBCG 7O F v
D Yyavervh .

{Ag85A+85B+MPB51) BCG

® YavE+ v H85B BCG
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ENE v b — SRR
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NOVEL (RECOMBINANT BCG-AND DNA-) VACCINATION AGAINST
TUBERCULOSIS

1Masaji Okada, "Takao Tanaka, *Yoshikazu inoue, 1Kumi Matsumoto, 1Yoko
Kita, 1Kentaro Kimura, 2Shigeto Yoshida, 3Naoya Ohara, 3Mariko Naito,
3Takeshi Yamada, 4Yasufumi Kaneda, *Makoto Matsumoto, éSohkichi
Matsumoto, 7Yasir Skeiky, 7Steven Reed, 1Mitsunori Sakatani

1Clinical Research Center, National Kinki-Chuo Hospital for Chest Disease., 2Dep. Med.

Zoology, Jichi-Med. Sch, 3 Nagasaki Univ. Grad. Sch. Biomed. Sci. Div. of Microbiol. Oral
Infect., 4Div. of Gene Ther. Sci. Grad. Sch. of Med. Osaka, 5 Otsuka Pharmaceut.
(Co)lnst., ¢ Dept. Hostdefense, Osaka City Univ. Grad. Sch. Med., 7 Corixa Corp.

Abstract. The development of novel vaccines against tuberculosis was studied by
using murine systems and cynomolgus monkey system. Four distinct methods; DNA
vaccination ((Dplasmid @adenovirus vector), @recombinant BCG, and @ subunit
(recombinant protein) were used for the development of novel vaccines.

Genes (HSP65 gene, IL-12 gene, Ag 85A-, 85B-, MPB51-gene as well as MDP1 gene
were administered into the Balb/c mice infected with Mycobacterium tuberculosis
(M.tuberculosis) (i.v. or intra-tracheal injection). Elimination of M.tuberculesis in lungs,
liver, and spleen in these mice and survival were studied in these models. HSP65 gene +
IL-12 gene vaccination, or recombinant BCG (BASI: Antigen 85B-+Antigen
85A-+MPB51-gene recombinant BCG) were more efficient than parental BCG Tokyo
vaccination. Cytotoxic T cells (CTL) activity against M. tuberculosis in the spleen cells
from mice treated with recombinant BA51 BCG vaccination were augmented.

The recombinant(r) Mtb72f BCG vaccine, which was re;cently established, showed
stronger anti-tuberculosis immunity than BCG Tokyo. rMtb72f BCG augmented the
frequency of T cells producing v -IFN specific against the PPD and M. tuberculosis.

Furthermore, NOD-SCID-PBL/hu mice treated with anti-IL-2 receptor B -chain
antibody provide an useful tool for analyzing in vivo human T cell immunity against
tuberculosis.

By using these new vaccine (rMtb 72f BCG, and HVJ-liposome/HSP65+1L-12) and
the monkey models which are very similar to human tuberculosis, the prophylactic

effect of vaccines are now being studied.
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Introduction

The development of new vaccine against tuberculosis(TB) is essential to protect
many people from the infection of M.tuberculosis in the world. New vaccine is also
necessary to cure the patients with MDR-TB. Therefore, the development of new
vaccines was studied using four distinct methods ; DNA vaccination ( @Dplasmid, @
adenovirus vector ) @rBCG and @subunit vaccination.

In our previous report, y-IFN gene and IL-6 related genes (IL-6gene+IL-6R
gene+gp130gene) using adenovirus vector exerted significant preventive efficacy
against TB(1,2). Cytotoxic T lymphocyte(CTL) is also suggested to play an important
role in the anti-tuberculosis immunity in mice vaccinated related genes as well as tumor
immunity (1-5). In the present paper, to develop the novel rBCG vaccine and
HVJ-liposome vaccine, DNA encoding immunogenic protein from M.tb, such as HSP65,
MDP1, Antigene-85B, -85A, MPB51 were constructed into these vectors.

Recently, it has been reported that 72f fusion protein is a good candidate for clinical
trial to the patients with tuberculosis. Therefore, r72f BCG was constructed. r72fBCG

vaccine induced very strong immune responses against M.tb.

Materials and Methods
DNA vaccination using plasmid and HVJ-liposome
Female BALB/c mice aged 6~8 weeks were infected by intravenous injection with
M.tb H37Rv. DNA vaccination using gene gun (HSP65 DNA + IL-12 DNA) was initiated
14 days before the i.v. injection of M.tb. IL-12 gene or heat shock protein (HSP65) gene

derived from M.tb was constructed as DNA vaccine into plasmid using CMV promoter
by Yoshida (6). HSP65 gene was also constructed with HVJ-liposome by Kaneda of
Osaka University, and initiated 14 days i.m. before the i.v. injection of M.tb. (7)
Recombinant BCG vaccination

rBCG vaccination was s.c. initiated 14~30 days before the i.v. injection of M.tb.

Mice were sacrificed 4~10 weeks later and bacteria(M.tb) were counted as colony

forming units on Ogawa medium.

Proliferation of lymphocyte.
Proliferation of lymphocyte in spleen cells were detected by culturing 1 X 105

spleen cells in microwell (flat-bottomed) for 48hr using BrdU method.

Recombinant BCG vaccine.
rBCG secreting antigen 85A, antigen 85B and/or MPB51 antigen(s) were

constructed as described previously(8).
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Induction of cytotoxic T cells in the spleen cells from the mice vaccinated

with vaccines.

Activity of CTL was assessed by the detection of y-IFN activity in the culture
supernatant of 20 hr. culture consisting effector spleen cells from vaccine(s)-treated
mice 6 days after the stimulation of PPD, or killed M.tb in the presence of J774.1
macrophage cells pulsed v_vith M.th.

Results and Discussion

DNA vaccine using gene gun

An infection initiated by intravenous injection of virulent M.tb H37RV was allowed
to develop for 8 weeks, the duration time of which the number of bacteria in the internal
organs such as lung, liver, spleen increased. 10 weeks after challenge, mice
communized with Hsp65 DNA vaccines and IL-12 expression vector had significantly
reduced numbers of CFU in the all three organs (lungs, liver, spleen) as compared with
mice immunized with BCG vaccine.

Recombinant BCG vaccination

1X 108 yBCG secreting MPB51 antigen or BA51 (that is Antigen 85A + Antigen
85B + MPB51) antigens were pre-treated s.c. 2 weeks and 4weeks before the injection of
H37RV i.v. The number of live bacteria in liver from the mice treated with these rBCG
was less than that of the mice treated with parental BCG. CTL activity (v-IFN
production) in the spleen cells from the TB-challenged mice vaccinated with rBA51 BCG
or r85B‘ BCG correlated with the efficacy of vaccination.

MDP1 protein in M.tb is considered to induce the very slow division of
M.tuberculosis. rMDP1 BCG also exerted the significant efficacy of vaccination.

The rMtb72f BCG vaccine, which was recently established, showed stronger
anti-tuberculosis immunity than parental BCG. rMtb72f BCG augmented the
frequency of T cells producing v -IFN specific against the PPD and M.tb. (Fig 1)

The new experimental models using SCID-PBL/hu mice and PBL from the

patients with _tuberculosis capable of analyzing the in vivo human CTL
against tuberculosis. '

Peptide from ESAT-6 was injected into SCID-PBL/hu mice. Human cytotoxic T cells
specific for ESAT-6 peptide were induced in vive in the SCID-PBL/hu model.(5)
Human CTL were generated more strongly in this model using NOD-SCID mice treated
with anti-IL-2R B-chain antibody. Therefore, the experimental models using NOD
SCID-PBL/hu mice and PBL from MDR-TB might provide new strategies capable of

developing new vaccines against MDR-TB.
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Thus, the development of new vaccines using DNA vaccination and recombinant
BCG employing several kinds of genes (Mtb72f gene, IL-12 gene, Antigen 85B family
genes as well as HSP 65 gene) might provide a useful tool for the protection against the
infection of tuberculosis and for the treatment against TB. By using these new
vaccine (recombinant Mtb 72f BCG, and HVJ-liposome/HSP65+11.-12) and the monkey
(cynomolgus) models which are very similar to human TB, the prophylactic effect of

vaccines are now being studied.
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