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Fig. 1 Relapse rate according to the duration of chemotherapy
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Fig. 2 Relapse rate according to the continuation chemotherapy regimens among
the intensive chemotherapy with isoniazid, rifampicin and pyrazinamide

Table Relapse rate according to the continuation and intensive chemotherapy regimens

Continuation Initial Number of Number of Relapse P-value

regimen regimen patient relapse rate (%)
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Fig. 3 Drug resistance surveillance in Japan— Trend of resistance rate of
anti-tuberculosis from 1957 to 2002
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ANTI-TUBERCULOSIS CHEMOTHERAPY

Masako WADA

Abstract The era of the modern chemotherapy in the treat-
ment of tuberculosis has started by the discovery of strepto-
mycin in 1943. Soon after the introduction of SM, it became
evident that drug-resistance against streptomycin (SM)
quickly emerged when used singly, and the combination
therapy with para-aminosalicylate (PAS) and isoniazid (INH),
both of which were developed a little later, had been the
standard regimens for the treatment of tuberculosis. But, long-
term therapy, more than a year, sometimes of two or three
years, was required to get recovered from tuberculosis by
three-drug combination therapy of SM-PAS-INH. Introduc-
tion of rifampicin (RFP) in 1966 and re-evaluation of pyrazin-
amide (PZA) in early 1970's have brought a revolutionary
change in the concept of tuberculosis chemotherapy, and very
potent six-month regimen, consisting of two-month initial
intensive phase (INH-RFP-PZA and EB or SM) and four-
month maintenance phase (INH-RFP) has been established as
the global standard regimen.

Tuberculosis chemotherapy has liberated tuberculosis
patients from lengthy stay in sanatoria or hospitals. Now,
tuberculosis patients could be and should be treated by
the intensive short-course chemotherapy under ambulatory
settings. One of the most serious obstacles of ambulatory
treatment is the incompliance of the patients to the prescribed
regimen. Obvious outcome of such incompliance is the
treatment failure at the level of individual patients and also the
prevalence of multidrug-resistant- (MDR-) and extensively
drug-resistant- (XDR-) tuberculosis all over the world. MDR-
and XDR-tuberculosis are already threatening tuberculosis

control policy in some countries and districts in the world.

Early diagnosis of infectious patients and successful treat-
ment of newly diagnosed patients under DOTS are the most
recommendable strategies to prevent the emergency of MDR-
and XDR-tuberculosis worldwide.

In Japan, the policy of tuberculosis treatment has been more
or less diverged from the global standards, namely, higher rate
of hospitalization, longer hospitalization periods, and longer
treatment. One of the most important reasons for such cost-
effectively inefficient practices is the lack of reliable and
practical DOT system for ambulatory treatment. Recently, we
successfully completed a trial to implement a DOT system in
which the city-pharmacists served as the observer. We believe
that this system is well acceptable for both city-pharmacies
and tuberculosis patients, and expect to be adapted through
the whole country.

New anti-tuberculosis drugs which enable the intermittent
therapy of much shorter duration are eagerly expected.

Key words : Anti-tuberculosis chemotherapy, Short-course
chemotherapy, Resistant tuberculosis, Directly observed
chemotherapy, Intermittent chemotherapy

Research Institute of Tuberculosis, Japan Anti-Tuberculosis
Association (JATA)

Correspondence to: Masako Wada, Research Institute of
Tuberculosis, JATA, 3—-1-24, Matsuyama, Kiyose-shi, Tokyo
204-8533 Japan. (E-mail: wada@jata.or.jp)



Kekkaku Vol. 82, No. 10: 783-799, 2007

783

We2EE o RI I L

V. PLBRERIBTZE D &R

MR W 4w

PN N 1P

F=T =X, SR, ALREBNE, PORVIRALE, 72 F R

BERE
1 IEECH % R % FIH L 7 #5483 00 3Rl 58 {2 T B0 1) v
2% 2|4
CHIEME], HEEH BTSSR EmRiE
BL77Lr2tr sy —#55EEERR
2. BBEBRFERFIC X 2RER & RYpi#
A E (KBR KK 2R 220 78R & 3Bl
), APRFIEK (BT SE R 72T SR 48)
3. MACKHRERMBEARENIE % H v 72l MACE @ 1l
HZH
CHEEE, STASEE (EILRBE B TR L% B
%23 NE)
4, FHPUEMETH H OPC-67683 DIF AR
BA B (KEHEEARX S ME W)
5. LW 7 F R
fi 2w (B LAk a g R e v & —
BEERPFZEL > ¥ —)

2R TH0EA (ZAOD3IFTD1) HEKE
(Mycobacterium tuberculosis) = BER& Sy, #4880 7 A #¢
M AR, 2008 A (AIDSEHEEL) PRELTY
%, 4% 104E/HT8000 5 ADSKE#% % FoW, 200070 A %%
BETAHEDBHEESNT VS, HEK (20054) TILE
2 758000 A 455K, 2300 AASSET L, HAEICEBWT
LR RIIEELRETH S,

SUyRYY A THBEMAORARKR] 2LEL, BE
Bn, HEE, W, EE, FHOHRE,L, JBEOHE
EDNBRFOMEERCIIEBLEEREL, Bk LHR
B R A SR IS TR T 4R A L 72

SN, B, SFEFICEAL, ATHEMRELSR

[R5 %K) (VNTR) % R L 7544 M o R d0OR (51
T DKL ] 12D\ T, 12-locus VNTR AT DA
RI#E %R L 720 12-locus VNTR #7513 H A BN T 5 #
ENTHEHERO ST, MA T, 1S6110-RFLP &
Yy, ENLSWETHILILEFEAL.

RBICHL, BRSSO THEERERTICL
DIRERH R I2onwT, HEEAREAES
F (MDP1) DAEWEMEF L REK L /2o MDP1iL DNA
DIRE, WHFE, BEMR~OBE, PBHEREOEY
REERREEERL, BBIUEEORHICEBES
FTHDHILEHHAL, MDPIZEFEME S Y2
BEEFEL, 6, FRI7I7FVRARBIIBLTHFE
REHMOTTEEEER L,

ZHICHL, tHFEEELLIIIMACHENESR
BEEREE BVl MACEDOMEZH | oW,
Mycobacterium avium complex (MAC) 4§ R A9 o BE LI
glycopeptidolipid (GPL) # i\ 7-1i%Z W : i GPLHLfk
DEMESL & F v FORARLR L, MACERIE IZ KIS
AUl MEBWIIEROBUEETCERRTEE 2R
= MR, R AERE, MAT, KAREHMN B
ZRL, MACREEDBHIZEDLDTHERATH 5,

BRICHL, REAEETRIH#R,SEEEATY 2
[HRFEEETH S OPC-67683 DI RE ] 122>\ T
$% L 720 Nitroimidazole %3 f& T & % [OPC-67683] i&
BMEREOII—VEBEKR*MEEL, HEEELZRT S
L, MEOHABELREMELRE 2V E (T2b
b, SHAMUERBECLES), MRAFSEFCLED
ThaIl, REEHOERTLAKREICLAYTH S
CEEREHLA, 51, vYRRBREFALZEY, B
THREBEL VERREEEEZRL, 20, BRI

'NHOE 88 FP RIS Bt v & — BRI £ ~ ¥ —. 2 ELR
FERT7ERT R ER

BME L ADHIIK, ERRGERAT RER, T 162-8640 K
FARHEX 1L 1-23-1 (E-mail : kobayak@nih.go.jp)
(Received 30 Jul. 2007)



784

M TE 2o OPC-67683 13K EMICLER, EhDHT
AHE LRI BEMTH S,

FHICHWL, MRl l72F B c2v
T, BCGRBBT L7 7 F /a2 KL 7o HBH
¥ DNAT 7 F ~ (HVI-Y R Y — L [HSP65 DNA+
IL-12 DNA, HVJ-L ¥ X O — 7 /HSP65 DNA+IL-12
DNARY I Y ¥+ ¥ P72 BCG 7 7 F ¥) iR HLI
BROFS— THRZFEEL, FHOALLT, KR U
FIREE) MROLRBIML 2 H=2 AFNVRPETF VT

Wity 82% H10% 2007410

HSP65 DNA+IL-12DNA'7 7 ¥ ~ £ BCG & W b #@iJ1 7%
M4 - AT R 2 S L, priming-booster i (BCG
—>HSP65 DNA+IL-12 DNA 7 7 ¥ ) T100% DE4F
RE LU Eens, BKABRIWIFESN S,

Yy RY Y L [HRETROBITHR] A2 RERICH
Wt 0, 2 LT, MREH, O MWK RE - Bh¥
Pz “ M L (Translation)” L, ZEHEAYIC ANBIZHK
TR S A 4R LU TV AR OB IS S T2 L
EHELTWYA,

1. RERSI$E%FA L - BEEOREREFRIEOREL

REMCF B XA R IR L 7 7 L v A

v 7 —HERL IR BR

L O

BRPFFEDLODOMBREAN YA 7 HEELT
¥, @ Restriction fragment length polymorphism (RFLP)
#7iE, @ Spoligotypingik, (@ Variable numbers of tandem
repeats (VNTR) ST ENH %, BEDSI A E VT
OE#EIL, RELPAW TH D, Zhid, HMEZERDID
DFF YRRV Y LICHFET HIHEARS] (1S) 611003
¥—Be Rkt TORAMBOSHKELFIA L THZ
BHEMETHHETHH, LHL, RELPHH TIRRD
Y3 urREMRHD, OFF Ty T4 v IHUELRE
(1pgBhb) LHIED DNAKLELDT, BHEHELE
Thida ool »2»5% (2~38H), @
IS6110D 3 ¥ =KL VEIZIIER v, @NY FO
EZRZABRTHIT 50T, BEXRKBLTY VOREICX
VRERVEHT S, TO-D, FHEMTOT— 5 LB
BIUHAFIITE RV, RELPOHEY, BRERLHD
248 GABEADDNAD H) Hh 5D LT,
Spoligotyping #E Ti, 2 H TR B LN A, LA L,
FkEEERELZ ), BATREZEOTFERMENE
ABETMRLBERARES D 2V EV)I REND 5,
VNTR L, 7SR Y — VERRERT TH#ED H %R
DOF ) un7avzy b THLMMIT% o 72 Mycobacterial
interspersed repetitive units (MIRU) $ & UMBERRZ D Y
BLEFIOIE—KERN, EBEOTRZIT)I HIET
% B0 Mycobacterium tuberculosis H3TRvEETIZ, 41 AR
OMRUBELEL, €D L 12AFTE, SHEFD S
SEFBMEENTWAEY, F/2, TOHEIE, KU AT—
MK (PCR) B FIA L THBREBIEST 5729,
VEOREHODNAZREE LTHE) ZLHTE 5,

KEHIZ BT BRI, NOBEIZEZERL TL

Wil pRE], AT R

MTOEMEERENLEL 5, RELPOHT R, #
FEEN AT AS, AR To 7 — & LBId
Lve 20728, EBAEICZ, BRESTFIINTERS
N5 VNTREXBIETHLENH L. LA L, KEK
HPPEBREy ¥ — (CDC) ¥HRAL TS 120D
MIRU 37T, HARKNO#kEFH T 5 & #23% O#KD*
Rl—7a7 74 VIR ENE0, BEREZOHEZHE
PUCEIET A LIXTE LW, BBFFETIE, £ locus
R AR5 L, 1S6110 RELP AL L MBEEDS
REEIC A EHLMIT A LICL-T, BNTOH
KB SHIC BT 5 VNTREEMTEORLZBIEL 7.

v - 3

(WEETBERE A KV T H)

B ETERESH2002FEE L -BEHROBRL S
EERFE LI, ST AIC3I~10BIRLE. Zh

A 5F325 BRI DT, IS6110RFLP, Spoligotyping 35 &
Uf VNTR 5347 % T - 72, VNTR 47 1%, %M % MIRU
12 71 Ft, Exact tandem repeats (ETR) ® 4 APt B L U
ZOMI9AFRDEE IS A OVTHMEIT -7
(PCREIZ & 5 VNTR W H D #IE)

B DNA (Sng), 0.5uMD 774 < —REH,
GC buffer I (Takara Bio), 0.2 #M dNTP, Takara Ex Taq
(025U) #REL, HOTLZE10 /& LTPCR%Z4To
oo RIEDSMBIE, 95STTSHMEL 228, 95T 158,
65T 308, 2C 24 DH A4 2 V%30EBEHEL, 72T
TI5MEL, Z0H4TE LT
(7 Ha—2R 5 VERiKE)

RIS, TBERBER A V2225% £ 7:131.5% 7 #
O— A5V CTERKBZITVWASFEZEHL, 75724
VE=FrOIE—HIIBREZITo 7



Symposium/Recent Progress in Mycobacteriology

R4 ViloY:4:3
O —H ZIBIF B 5 MBS 12 Polymorphism informa-
tion content (PIC) %, &ML A2MHHADI IV 7
BB 13, Hunter-Gaston discrimination index (HGDI) %
WTHRB%1T 2 72

BREER

RFLP 3 & UF Spoligotyping 734

SRERE (& 8F325%) 122\ T 186110 RFLP 44t % 17
W, 7725 —REHMT S L 18.5% (60/325) Tdh - 720
WERR L ICEEBICRBAZKRL LB ORI O
3, EINDIS6110 RFLP T TOEH)N L 7 5 R & —¥H
WEVEE X 55, Spoligotyping Tld, 324kASM L
RBRERNEN, BKIZ TR T —1322882 5 % B IL5
BEBEE 2o 7% (Table)o 512, LHBHO DS
AV 7 bYE— FHRIBL 2B (Beijing-like
strain) R2BREEL -2 EHhS, Tho2E0LEK
RIGEHAEBUL, 2404k (73.8%) THh -7z,

16 7% (12 AP MIRU & 4 #17T®D ETR) @ VNTR 347

124 F D MIRU & 4 # 7D ETR, &3F116 7 BF O 447
T, MIRU-2, 20, 24D X HICFEFIZa ¥ —HD5H
AL, PICOfEA%0.018 ~0.081 & v > locus & MIRU-
10, 26, 31D X ) 25 HiH%IA {, PICHEA$0.545~0.588
B locus i o 72o KECDCHIRA L T A IEH
MIRU #7#4Z ETRD 4 T2 MA TH, HEREHNOK
25T L7354, RELP B THRERENEA - 722
ZZ T, Smittipat 5ORMIIEBEICL T, LR
BAHBILK VAL MR locus 2 BT 21T o
72

194 (ERBMEBEEIAETAELEEILND)
@ VNTR 57

19 7 AR D F L v> locus D 7347 Tik, MIRUX ETRIZLE
RTIAC—BOFTHIPIEL, F-PICELEVWIEAD
Ho72, Supply 5 I — T v /85 E T D VNTRIZ HE i
DIRIBFHR LY TIE, PCREWHHE 5 Mz locus i3 BRIE
EhTwb, LAaL, PCREUHFEREOSNEZVEN) I L
ik, 794 —DBEBMHERBL TS5, ZOET

785

WCENAEAT AR THAI LR RRL TV D, D&
SLHONML I TS THaRNITEARLELLN
HDT, SHHD locus b M LB L %o 72
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1955, 4156, 2372, 0424, 2074, 2996, 3155, 0960 i
L 183192) ##IRT B L, RELPOHTER L (2IZE Lo
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Table Comparison of discriminatory power of IS61/0 RFLP, spoligotyping and VNTR analyses

Total no. No. of No. of No. of Maximum no.
Typing method of type unique clus.ters clustered of isolates in ~ HGDI*
patterns types isolates (%) a cluster
1S6110 RFLP 283 265 18 60 (18.5) 8 0.998
Spoligotyping 45 32 13 293 (90.0) 228 0.501
12-locus MIRU-VNTR 127 89 38 236 (72.6) 61 0.944
t6-locus VINTR 165 121 44 204 (62.8) 44 0.967

(12 MIRU and 4 ETR)

*Hunter-Gaston diversity index
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genome. Mol Microbiol. 2000 ; 36 : 762-771.

2) Wada T, Maeda S, Hase A, et al.: Evaluation of variable
numbers of tandem repeat as molecular epidemiological
markers of Mycobacterium tuberculosis in Japan. J Med
Microbiol. 2007 ; 56 : 1052-1057.

3) Smittipat N, Billamas P, Palittapongampim M, et al.: Poly-
morphism of variable-number tandem repeats at multiple
loci in Mycobacterium tuberculosis. J Clin Microbiol. 2005 ;
43 :5034-5043.

4) Supply P, Allix C, Lesjean S, et al.: Proposal for standardiza-
tion of optimized mycobacterial interspersed repetitive unit-
variable-number tandem repeat typing of Mycobacterium
tuberculosis. J Clin Microbiol. 2006 ; 44 : 4498 -4510.

2. BEERERTFICLSHRERR & BRHH

KBTI RERZREZM AR BREE BA HE

(] 37 % e e I FE P SR 9 B

U &I

Nature Medicine 51X A< £ B (2007), HIEZEREIC
BWTEEDD challenging Z8fE & LT, HDOKIE-#
KSR HE DR & FHRIZ 2T 72 Vs KR (dormant) B %
BETHEMNTENE, BEOKEREGHRYIMZ KEIC
FAMTHIENTE D, E5HIKRIR-BRELE % K&
T5IELTHEDEIENTRERTH S, bhLbdREL{H»
ORIBRAMROERM BB LBIT 21T o TE . AV
YERYT LTI, bhbhOIhEFTOBRR, T4bbH
mycobacterial DNA-binding protein 1 (MDP1) & \» %) $iEk
BICRRNZEX P O REOESEZEOKRRZIZLD
LT BRERBRRREORERIIEREIEDLL L) FF
REGER A B L7, £72, bhbhOMAERRICED
W LWIERERFEOR Y HAICOVWTLHAL
72

ARAMBRICL2BRERTOEX

HHRIIBE, NRO 3 50 1 IS —EMRIRKEE TR
BHFL TV 5, KIREIZEMAOEFLTEET, »ofbE

IR IR

AOEE I LIRS 273, BEONEECEB T
BIXEOHMLHEL (NHEER), REAVRET 2.
ChEZREMEEREN, ZLORABMEBKIIC OB
FCRIET %,
REORKGER I RIREBEOMIRT 21 2 £/
(AV=TVFEYT7VEYY) 28LBREOEE
ERTEBLEEE DOTSH)HIZ L > TR ENTW BB,
ThTimB 6 » BOREMMMPLETHS, RPICD
LAHERIE, BEOHANEHELES L ohifE s
BLINBEENDY, ThIEABEFOHBE 2R
Yo HMRELTHAMEAELE (MDR-TB) 8% #it
E#E (XDR-TB) M B L& ERTE#ICLTw
5
HEERPRMOGENM*VLELT50D1E, BOK
JEARRE THREVHLBNZCH L) LI, EBE»—E
DEIEG TEROBENRBIMEL L2 KIEREIZBITT 5
PHThb. KREIIH L THITOEBEIDRELD S
HbET, WHERICL—EDHETELAIKRREERE T
ERVIEHORBEOEARS 2 RE LI TRE,
ISR T 2 EEIZIZL A LPRIBRETH Y,
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AR - RIRRIC BT S MDTF

Hivb USRI A D AR REILT % & EH myco-
bacterial DNA-binding protein 1 (MDP1) % [f]5¢ L ##4T %
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The role of MDP1 in the latent infection and reactivation

M. tuberculosis (Mtb) stimulates cellular immune responses, which trigger bacterial dormancy. In dormant phase MDP1 negatively
regulate transcription, translation, cell wall biogenesis. MDP1 is a histone-like DNA binding protein and protects DNA from
oxidative stresses. In addition, MDP1 mediates mycobacterial entry to host cells, where Mtb persists. To the contrary, not
determined host response may cancel the activity of MDP1 and consequently Mtb grows again, leading reactivation.
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Fig2. MDPI induces protection against M. tuberculosis challenge in mice

C3H/HeJ mice were immunized with antigens as indicated below the horizontal axis and challenged i.v. with 10° CFU
of M. tuberculosis Kurono strain. Fourteen (A) and 28 (B) days after the challenge, bacterial numbers in the lungs
were determined by counting CFUs. *P<0.05; **P<0.005 (ANOVA).
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BOLRA M HIBPEEMAELE AT HE X b Bk
FHETH 5. EBEIC MDPIIE GC-rich % DNA R < 4
SLTDNARBILRA L ALRENLRETHLEED
2, BEXHE L AEERSFERERNT 2 (Fig. Do
KRIRHICIZKBEOMDPI At g5 S &4 5 MDPL I
KIEH DNA % R #+ % — %, WBE-BRE MWL TH
DR R LTV 5, KIRI, AAEN TN %
BOFH I E-THY XN, FOLEELTTZII—D
| OABESTETH 5. MKEHKT 2 HIRAOMHK
SRS, EEBRFEIX MDPI DRB 2 WM SE 5 Lot
MoHhTwW3,

MDP1 iZ DNA U OB b #5E L, MIBHICHE L

Witk #5824 #10% 2007410

TR HAINLRE I b e+ 5o EWWILARE, MDPI1 M
JokElz bBKL, MEEOREEICHSMDE I TN
MOBMA~DIEE % BT 2. =D &id MDP1 AEAR
TRIZTF I N 2 L AR, KRIRE ORISR
Oz b Mb DSk ETMET 5 (Katsube T et al. B3
BeRP) . )5, MiLREC MDP1 X TR EME DR, HFIC
LT AT VB LD LI BHHAT H T L TRAAIR
D2 Th 5 1 BN LM~ O BRI Z RV,

MR I RS IR RICRBLL TV A MDPIIC
LT, BENEDL) RIEEEZRTONPEITIAET
VAT L 72e bhbhdii#iid, MDPIAED
WA 2 ARBES B 72 0 I e IEIE B & AEILT 2 DTk %W
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K
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Fig 3. Screening anti-tuberculosis drug by employing MDP1 and luciferase
A. Construction of luciferase-expressing recombinant BCG. The MDPI1 gene was inserted into pSO-Luc. And this construct was
introduced into BCG by electroporation and luciferase-expressing recombinant BCG (rBCG-MDP1-Luc) was selected on the agar

containing kanamycin.

B. Upper figure. rBCG-MDP1-Luc was cultured in 96-round bottom plate at 37°C. The libraries of crude extracts derived from
Actinomyces were added. After 2 days incubation, luciferase activity (RLU) was measured by luminometer. Two extracts
obliterated luciferase activity (narrow allows). Lower figure. After 14 days later, bacterial growth was visible by the eyes and the
results were correlated with that of luciferase activity (thick arrows).
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NEV)BDTHo b, HEIIYTHo7. MDPIIE
DNA L #8795 Z & T ThiMlfa 4> & IFN-gamma O # 4
ZRL, Ag8SBABMTHIILDT 2 F VRN DH B
EHHIBAL 72 (Fig. 2)%% Wl & 5 et eskic X -
THRIEZHEE SN 5. MDPl iZFDMOMBKRIIE &
BICThi MoMBMERELFET LS LT, MERSE
ALAROKIROBRCHRDZ XD 75, 7, WmER
—EBORHREEMNGTH L THEDOEFELHRELT
WA EHICRbs,

FILAL=YaFyH—F

CHE TCOMITRENS, MDPIDRIEE= ¥ —F
BIELTIRIREMER LAY, HERETLIHHNILED
OEENTRETII 2w tbhbhiz# L, $4b
5, KRIREN T MDPI ORBLEHE LIKIR % RERT 5 Z
ETHITORMKEOMBBIEDTHE LT TH Y,
S HIZMDPI RBLOEL L2 KIZ (MDPLIZEHRE O 4
FEEICLUEATHD) HORERET 5,

bhbhiMDPIORBEEZ LY 7 25— EDIEMHIC
LoTEZS—FTHHMAMZ BCGEIER L 2o DM
AMZ BCCRFIHTAHAZI L THOATL%Z 2 ~4 HTYH
ETHIEMNTEL (Fig. 3) bhvbiuk, MAEmLE
WMAESOA+EEZHELR, RH¥ELFRXEORMEE
AEFELTELERTLY 725 —PiEHEEEIC BCG
OWHE AR T LEMEBERORRZ D/, ThETIK
#33000d T ) O T EERRE BRI Y & AR L E R,
20HFHVOEUWEELIBRE L. ThHOFEEYEIE
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BCG DHIR D A7z 63, KBl THMES NI MBDE
HIVEAS TR0 LT b %0 R 2R L7z KRB L
AR A FFRIT O FH AL Al A & o ERFRE) . bbb
NIEA S ) —= v 7 LAGYEMAT % fei T RIRR & & Bl s
YR EE HIEL TV 2,

¥ & B

MDPI 2 ¥R R e e A b V&K T, DNA
OUREE, MR, 5 EMEANOBEIEE, DiRkko
HMe e ERBOTEYEE A L, MBI BT 5 K&
WAL & B (IR DER) (C LM e RIcT, SO
SELMDPIOBT v FrDari—3 s bELT
DA ER LTS, TbhbhOMERRIZET
W BT ORBET R LR L7

X 0

1) Ginsberg AM, Spigelman M: Challenges in tuberculosis
drug research and development. Nat Med. 2007 ; 13 : 290-
294.

2) Aoki K, Matsumoto S, Hirayama Y, et al.: Extracellular
mycobacterial DNA-binding Protein 1 participates in Myco-
bacterium-lung epithelial cell interaction through hyaluronic
acid. J Biol Chem. 2004 ; 279 : 39798 —39806.

3) Matsumoto S, Matsumoto M, Umemori K, et al.: DNA
augments antigenicity of mycobacterial DNA-binding
protein 1 and confers protection against Mycobacterium
tuberculosis infection in mice. J Immunol. 2005 ; 175 :
441-449.

3. MACHRNEERIEEHIFE Z A /-5t MAC fED & 32 M

E b IR LREE R SEANF JEHE iETE, BE A

FEREMMMEER (NTM) BEE X IMEEICH B K
B, YD L) ZAAEROEERKREF T HHETS
Z, 5H, BEREKLBERBENKEZ ORI TIZ
NIMBESED DL LI oTETV L, FHTIEL
@ NTM D#370% i Mycobacterium avium complex (MAC)
MHEH 2, B, MACIZHIVEMOBEIZBNTHE
UCETHEOMEREZAE LA LIIL BBINTET
w3, ¥7:, MACICE AR BBMUNEKLZ 2T 57
BRI ICHREShTVwS, HEREFHELN MACIZL S
Mk BICET RS ATEY, TODH, HE, &
BT HMOAEE > T b,

it MACIE D BT (BRI METH Do %% OIS
BMEWRRD, MACHIIZAK, B, ThEREF?L
BIRRAICRAT A2 WEEN D ), RBHEETIIRLS

KREICTOFAXTEIENHY I BEILTHB, L7
B o TREDP L DO—FED MAC HRH I RSIE & ZH4
BDIZERTTTH D, 200742 BIZ10ER Y I2KE
MR BFE SR (ATS) & 0 IR R YSE DB -
BRICETBEHA FI 4 VHET - FAT &z, B0
i, BRARHERE  MBAFNEENORY, ZOWME % ik
RYLEYDD, MEAENEETI97EDOT A F54
YEDLEMEIRIMENTVE 00, EEEIOKT -
BREVRGER, BRSSO MACHREEBESLET
by, BELWHL-TEITCHN, BRLBELES 2,
¥S, BYE (B Ol MACE B E Tid, WERIA
WHEZHDL L, 2EAICRKEIERELERT 20
W¥ETHH, T/, BRERE Y 7 ZGEEHFTRIZIE
BREROTHY, MOMBERLYE: OB, BHoOIH
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AR B & IS WIS T A S L 2B o ISR
BEDEMNE, BIFHOBMHSSLERETH D, Mkl
BB Ye TRt O 7o o HIME I ABERN S 2 ML, Wl
FRBLSTRER SR, — )i, Hli MACHEIZAD D
ANDERAT 0 & S, A WA IR 2 B
ET AT TRV M4 DILFIC L o THMOFE,
AR EERL, BRI ZRETRETHD,

CHODPMERIRT L, ML BWEeREL
72w, bhvbhid MACK 7153 5 8 & H I K
(glycopeptidolipids : GPLs) HUMl % H v 72 MACHF 1 [l
WHWEMERRBRLTE . KLY Y RYYATIE MACHHR
B W 0 A IE, BRERISINC DWW T L7,

;% GPL core Hii{é

GPLs {3 MAC LRI Z kET 2 BERABETH D, Bl
S T3 M O GPLs A iy S T %, GPLs i,
W45 8%, M. kansasii \AXTELE L2V GPLIE & IiE Y

S b, MACIZIMERIZ X > TEFOHEMHMRL D BRIK
BRIIHEBLELTWAUMEEIRBRINTVSY, H4
MbhbhiNEHOMFENFRWGPLsZRE L,
whole D GPLs ##iE & L TH\W /2% £, GPL core
B 2 epitope BB LR RERL, TheHiile L
FiEZHERE L%

Bt MACEED M, Mb#sik, M. kansasiifE & DT

ATS Z WL # i 7> Bl MACYE 10651, BR¥EPH O
O MACDEY & % £ &7z MAC colonization & 11 1,
M. kansasii 5E 30 %1, WisE#% 7760, BF A 12650 MMiE+
GPL core UM D HIE % 1T o 720 Bl MACTERF IZH W
T, MiFHEMEEEICER L T, MFSHICE >
T, Bl MACJE & colonization, AL DERIMTEET
HYDUICERTH S Z LR SN Immunogloburin
class DHFTIE, IgAXERD LVRE, FRELZRL, M
MACHED B BT L KEE92.5%, FEREISI%TH-
72 (Table)o S DERN S, Z DOMEZ LM MACTE

Wikh #5824 %10% 2007410

OBRBELBWHHTHE LEWRENL, T/, O
A MR IS T b B WK, W M. kansasiiiE &
ENCOHEHTHo 70

C O#iR % 21}, GPL core IgA Fiih il & 7 EIA kit &
DS L 7o HLIHOHARAN 13 B 35 B i & IV, Ul
AL, LORELIMREBLILENTE, ENT
MEBAME, LA L 22 6 MERXATBI L oS iRk
B9z 8T b [ RO S KA H 7o MM FHE 70
B DNili MAC i, 18519 MAC colonization, 36 ) O fili ¥
W, 4sBIOMOMiKE, L TI6HOREADHLRD
SNz Cutofffli% 0.7 U/ml & &S 5L, EIA kitDfifi
MACHED B HIIZ BT K%, HREIZEFNZTN843%,
100% T o 7120

LM & A mDER

b2t & 47 - 720 MACHE % T, ikl e THA
MRS % B L 729 LM & o THERABETEAL
L7 BT PRI A BICIE T L7As, PREARRtEILL
Tedro BTRAKMICELIZOONEDP o7 &
72, FHREEBICBVT, FHRAEIHRCRAEMOZBELET
BB LN (Fig)o SHHEDT LD LHUEMAKED
EEM % Y 5 AT REtEARIR S i,

AT R & RSO

47D MACIEREIZB VT, WE CTHEIg L ik
i B % B L7229 BB CTi, hEEERE (<10
mm), AEHER (10~30mm), K&HEE (>30mm)
FoiiRERE, JEXR, ZBH, BXUBRRMOA
ARG L. 72, REOEHY I CTZHEHEMIC
18 segment (2 5+4F, FTR % 297 segment T X - THEF
fli L 72o Ii% GPL core IgA HLA& MM {% 10 mm L L o &5 i
BELETHEARTARICEMBELERL:. T-WED
A LIEOHMEELXZED - (p=00183), Thbb,
IOEHBICHREYRD, RELEMEAERT 5 Lk
fifi (X BB\ dH o 72,

Table Sensitivity and specificity of EIA* for serodiagnosis of pulmonary MAC disease

Immunoglobulin class

IgG IgA IgM

Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity

(number of (number of (number of (number of (number of (number of
Clinical Condition n seropositives)  seronegatives)  seropositives)  seronegatives)  seropositives)  seronegatives)
MAC disease 106 72.6 (77) 274 ( 29) 92.5 (98) 75(C 8) 78.3 (83) 21.7( 23)
MAC colonization 11 9.1( 1) 90.9 ( 10) 9.1( 1) 90.9 ( 10) 18.2( 2) 81.8( 9)
M. kansasii disease 30 6.7 ( 2) 93.3 ( 28) 10.0( 3) 90.0( 27) 16.7( 5) 83.3 ( 29)
TB 77 10.4 ( 8) 89.6 ( 69) 52(4) 94.8 ( 73) 52(4) 94.8 ( 73)
Healthy subjects 126 6.3( 8) 93.7 (118) 32( 4 96.8 (122) 8.7 (11) 91.3(115)

*Enzyme immunoassay
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Fig Disease activity and the level of antibodies to MAC GPL core. The levels of serum IgA antibodies to GPL core are shown
before beginning and after the completion of antimycobacterial chemotherapy for both the cured (14 MAC patients) and the
failure groups (13 MAC npatients). In the cured group, the culture results indicated conversion from positive to negative after
successful chemotherapy, and in the failure group, the culture results indicated no conversion to negative despite treatment. All
results are expressed as individual data (), and the bars show mean=SD for each group. The OD levels decreased significantly
(*p<<0.001) in the cured group of patients but were not changed (p=0.381) in the treatment failure patient group. The changes
of serum IgA antibodies levels of to GPL core in a 61 year old female MAC patient who had undergone lobectomy is shown in (B).
IgA levels decreased rapidly after the surgery and sputum cultures converted from positive to negative.

RHRZHICHT 2 HAM

BB ICRE LRI and/or MEHIBRE L ET L BE
BT, BERETIHVOP R D 756FIZD W0
THETLAAM & REZHETHO MACOKRBICE T 2 iRES
FiT ol REXERAEIZTMACK B F 285,
MACHKE B E 2861 TH - /2o MACHESIZ 2 L
T, MACRRHFIZ 28 BIFF 10BASBHTH 572 MACKE
YW T2 P aeruginosa, H.influenzae %2 EWHRI S iz,
MmiEpi iz MACHEHEBICTHEEICEAL, 7y bF 7
Ex05UmIET 5L, MACIEZKOREILT8.6%, #F
R EE96.5%, Bt R IE B = (positive predictive value)
95.7%, Bt FUSHIHE (negative predictive value) 81.8%
Tholo Tibb, MESTHHBETHNIRVERT
MACH I A HETE, TEXFERELITHOLRTY,
B0 MACES KA TRETH L LEZ ORI,
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1) Griffith DE, Aksamit T, Brown-Elliott BA, et al.: An official

2)

3)

4)

5)

ATS/IDSA statement : Diagnosis, treatment, and prevention
of Nontuberculous mycobacterial diseases. Am J Respir Crit
Care Med. 2007 ; 175 : 367—-416.

Maekura R, Okuda Y, Hirotani A, et al.: Clinical and
prognostic importance of serotyping Mycobacterium avium-
mycobacterium intracellulare complex isolates in human
immunodeficiency virus-negative patients. J Clin Microbiol.
2005 ; 43 : 3150-3158.

Kitada S, Maekura R, Toyoshima N, et al.: Serodiagnosis of
pulmonary disease due to Mycobacterium avium complex
with an enzyme immunoassay that uses a mixture of glyco-
peptidolipid antigens. Clin Infect Dis. 2002 ; 35 : 1328-1335.
Kitada S, Maekura R, Toyoshima N, et al.: Use of glyco-
peptidolipid core antigen for serodiagnosis of Mycobacterium
avium complex pulmonary disease in immunocompetent
patients. Clin Diagn Lab Immunol. 2005 : 12 : 44-51.
Kitada S, Nishiuchi Y, Hiraga T, et al.: Serological test
and chest computed tomography findings in patients with
Mycobacterium avium complex lung disease. Eur Respir J.
2007 ;29 : 1217-1223.
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4. FIMFERIETH 5 OPC-67683 DA

PNZEE U2 R U1 AT S X

EERHREROBALODIZO 11244 5#208A
DANIERLTEY, ALF D HIV/AIDS DI E Y,
BERFERICKELMBEL 2o TETWAY, MR
FHLHMCBELTEY, BEoLoRRIDBEVA
PRI L TV R Lo TD, F/2, HIVE
HEOREGBEZEII200FANICLELTEY, Kk
BAX HIVEBEDR DO ERHINE 2o Twnb, itk
BARBREL TOBAICHIVAIRST 5 2 LT,
BB EREIZ 30~ S05ICMT 5 E b TwWaY,
E5I, BRI R OB ER % fEHEILL T
Bo ZHRIMEEOBMICIE, T RVSEEEL LE2HAT
AT LRy, OB+ THAHIENY TR, BIE
Ao, REMENLEL 2D, L, 4§°8%k0
WRTIERL, 0T FTOREIFRL ESHE20FEMT
IOEADH RIS L, 36005 ANRETEHTHA
EEZOLNTWAEY, TDXH%d, HFLWIEREDH
BPPLEEINTHEIL3URLEILTHD, FrLVIE
BEICIE, OFNtERELERTELEH, QLA
HREBECAEDLES, OXWHEER® L {HHIV
B L EOFARETREZER, OFBRKEEL TV #E%
BICHEMLEH, REDTu 774 VERETAHEDOH
REAZEZEhTWwD,

COEH)BBERERT X, BEBBEICOABDERL,
HOMEITIIHE L RIZE L VRS EDOERNE
BRI AR Ty 7RI LGNA EHIC, BE
WEAEBEZAEL TS, O LY, #BHEDY
LEWHPSHLIPIZEN K HIC, 250 b DEETFIE,
BBEORFIZHBRLTVAEIEHLESTITE, 205
BERAOERMIEIII-VETHY, FIBHICHELE
YR TH S, bbb, IT-VEOESKEZEE
TE T, BERRRENCHNI AT HEEL RS
TIENUNETHLLEEION COLILERD
5, IT-NVEBRABRMAEEREZE LIILEWORRE L &
NEERILBEOHZEICMA TERT A LT, HLL
BROBFELTo %% ZOMKE, Ia-VEBERESE
EEEZLDOLDELT, = I IFVFFY V- LE
BhEERB L, AH#EIZ, b M LPBWHREREICTLT
BHERTIENAONTWY, EREMIESSh
LEBEXHELTVWAI L LY, BEHNZBRANSIATY
ol bhibhil, ThHOBEEDOHTLEREN
FESHLVEEIEETAZLT, BRRMICERESRY
WETHI LR BRTEAHBENDERIIKIIL 120

7, AMAEMOFEREOMICHE I - VEEEG
POMMBZ MR, APFO-BLUVrb-33—
VIR I iGPEAS, MICHEE & S Wi 5 2 &A%
Motee SHEDRLZ ) ==V VBT, BRMEGH
L & LT RIS 7§ BLILKE A% OPC-67683 T
H5 (Fig. 1),

OPC-67683 D5 H iG1E %, M. tuberculosis H3TRv,
BIXUHIRvE,HHEMS L - BHPEHE () 77 V€
YV (RFP), 1 V=7 Y F (INH),x % »7 k= (EB),
AMLTI2AL Y (SM), ¥F Y+ 3 F (PZA)) Mtk
BB EHEY, inviro CR/EEHILBRE (MICH) %
WE L 7o4s R, BAKICKEMEEZ R ST, HIRvES
SURMPAEHEREBEE N T 5 MICHEIZEN L
Poli. ORI, BKS MR T BV oABE
RICBUTHLRABKOERIBOLNTEY, HFBDOEH
WHEBEICY LT, FoXETHI LR, &
S AL E & F B 24 ng/mi AT @ MIC f TREIZfit
L7z RTCOBBEDRE CHILT 5T EPHZETE
(Fig. 2) o

HEEIE, ARACFELEETAZESAONRTS
D, F-BFEROMBNEKEIIYT 25D +2T
EawnwZ e lds, BB LL S IZHMRERSKEICH
THEMNERTHI LN, BEERED 1 DOKELT
O774ANVELTLETHELEEZ TV S, OPC-67683
DMRBNFELEICHT T 5EHRL, & b EERHEKD THP-1
Miliz~r077—JICHLFEEL, BEHEEKRTDH
% H37RvHRZ BRE S &, B2 LR, 4BHL
W ERFEOERICBVYTLRWRIHERT I L 28R
5 LATET (Fig. 3)o OPC-67683 % 0.1 xg/mLIER
SR LEDOHNE, RFPE 3pugmLER S B L ED
BAMIZIZFEETH > 12,

WHO A€ % #E GO T HIE R L LT, RFP,

r&”w*i)“”
N. O F>
jug
N
O:N
OPC-67683 : (R)-2-Methyl-6-nitro-2-{4-[4- (4-trifluoromethoxyphenoxy)

piperidin-1-ylJphenoxymethyl }-2,3-dihydroimidazo [2,1-b] oxazole

Fig1. Chemical structure of OPC-67683
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== OPC-67683
—a— RFP: rifampicin
=+ INH: isoniazid
== EB: ethambutol
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Fig 2. Cumulative % of OPC-67683 and conventional used
drugs against clinically isolated strains (67 strains)
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Fig 3. OPC-67683 activities on intracellular TB
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Table The development of novel vaccines for M. tuberculosis

1. DNA vaccine
HVIJ-liposome/HSP 65 DNA +IL-12 DNA

2. DNA vaccine
HVJ-Envelope/HSP 65 DNA +1L-12 DNA

3. Recombinant BCG vaccine
(1) recombinant 72f BCG

(2) recombinant (Ag85A +85B+MPB51) BCG

4. Therapeutic vaccine
IL-6 related DNA

5. Priming-Booster Method
BCG (priming) + Novel vaccine (booster)

more effective than BCG
(mouse, guinea pig, cynomolgus monkey)

extremely stronger effect than BCG

more effective than BCG
(mouse, guinea pig, cynomolgus monkey)
more effective than BCG (mouse)

(mouse)

(cynomolgus monkey)

6. Novel vaccine (per os) using gene-knock out attenuated Listeria

7. Novel vectors

AAY vector (1000 fold effective expression vector 1), Adenovirus vector
— Selected as WHO STOP TB Partnership and WHO STOP TB Vaccines Working Group

guinea pig

Vaccine Mouse

Guinea Monkey Human

pig
HVJ-liposome/  ®effective effective  effective plan
HSP65 DNA+  (Prophylactic)
IL-12 DNA eTherapeutic
effect
recombinant effective effective  effective plan

72f BCG

cynomolgus monkey human

Bt

@

SCID-PBL/hu

Fig.1 The development of novel vaccines for M. tuberculosis using animal models
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Fig. 2 Protective efficacy of HVJ-liposome/HSP65 DNA +1L-12 DNA Vaccine
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Abstract Mycobacterium tuberculosis is one of the most
successful bacterial parasites of humans, infecting over one-
third of the population of the world as latent infection without
clinical manifestations. Over 8.8 million new cases and nearly
2 million deaths by tuberculosis (TB) occur annually. TB poses
a significant health threat to the world population. The goal of
this symposium is to open new avenues for combating tuber-
culosis. The speakers have presented their data and provided
control strategies against tuberculosis and pulmonary disease
due to M.avium complex (MAC) from aspects of molecular
epidemiology, pathogenesis, serodiagnosis, new anti-TB
drugs, and vaccine development.

Drs. Maeda and Murase have reported that the 12-locus
VNTR analysis is very useful for molecular epidemiology of
M. tuberculosis strains isolated in Japan better than 1S6710-
RFLP and suggested that the analysis is powerful tool for the
molecular epidemiology.

Drs. Matsumoto and Kobayashi have discovered a protein,
mycobacterial DNA-binding protein 1 (MDP1), overproduced
in dormant M. tuberculosis that plays key roles in latent/
persistent infection, disease progression, and host protection.
They have concluded that MDP1 may be a possible target for
anti-tuberculosis drugs and vaccines.

Drs. Kitada and Maekura have developed serodiagnosis
of MAC disease based on enzyme immunoassay (EIA) by
detecting anti-glycopeptidolipid (GPL) antibody in sera of
human patients. GPL is specific for MAC. The EIA is a simple,
rapid and accurate measure with high sensitivity and specifici-
ty. The levels of antibody also reflect disease activity. A large-
scale clinical multicenter study is currently in progress.

Dr. Makoto Matsumoto has discovered an innovative new
anti-TB drug, OPC-67683 that is a derivative of nitroimid-
azole compounds. OPC-67683 inhibited mycolic acid synthe-
sis and exerted potent antimycobacterial activity, including
multidrug-resistant M. tuberculosis. Multidrug therapy using
OPC-67683 could also shorten the course of chemotherapy.
The drug is clearly the most promising new anti-TB agent that
has been identified in many years.

Dr. Okada has presented the vaccine candidates for TB,
such as HVJ-liposome/HSP65 DNA +IL-12 DNA and HVJ-
envelope/HSP65 DNA +1L-12 DNA. The candidates exhibit-
ed an excellent protective efficacy in mice compared to
current BCG vaccine, and improved histopathologic lesions
induced by M. tuberculosis infection. The candidates also
exerted the therapeutic effect in mice against both drugsuscep-
tible TB and extensively drug-resistant TB. Using the cyno-
molgus monkey model (similar to human TB), HVJ-liposome/
HSP65 DNA +1L-12 DNA provided higher protective effica-

¢y than BCG assessed by mortality. The combination of BCG
and HVIJ-liposome/HSP65 DNA +IL-12 DNA by the prime-
booster procedure could lead to a synergistic effect of 100%
survival in infected monkeys. These data suggest that the
novel DNA vaccine is a possible candidate for human clinical
trials.

This symposium has highlighted new advances in our
understanding of molecular epidemiology and pathogenesis of
“Mycobacteriology” and development of new serodiagnostics,
anti-TB drugs, and vaccines.

1. The establishment of the quick genotyping method for
TB in Japan using the variable numbers of tandem repeats
(VNTR) : Shinji MAEDA, Yoshiro MURASE (Research
Institute of Tuberculosis, Japan Anti-Tuberculosis Association)
The 12-locus VNTR analysis that we have established
optimally for Mycobacteriun tuberculosis in Japan was
superior to the proposed 15-locus VNTR method in European
countries. The discriminatory power of our system was also
higher than that of IS6/70-based restriction fragment length
polymorphism analysis. In future, we will investigate the
stability of copy number in each locus by using the strains that
suspected epidemiological links in contact investigations.

2. A virulence factor of Mycobacterium tuberculosis, which
contributes to persistent infection, reactivation, and host
protection: Sohkichi MATSUMOTO (Department of Host
Defense, Osaka City University Graduate School of Medicine),
Kazuo KOBAYASHI (Department of Immunology, National
Institute of Infectious Diseases)

Majority of adult tuberculosis is caused by reactivation of
previously implanted Mycobacterium tuberculosis. During
latent infection, some bacilli are in dormant state, which
confers some survival advantage to not only bacteria but also
the host. We presented that a protein overproduced in dormant
M. tuberculosis plays key roles in persistent infection, disease
progression, and host protection. We also presented utility of
this protein, such as development of anti-tuberculosis drug
and vaccine.

3. Serodiagnosis of Mycobacterium avium complex pulmonary
disease by enzyme immunoassay using glycopeptidolipid
antigen: Seigo KITADA, Ryoji MAEKURA (Department of
Internal Medicine, National Hospital Organization National
Toneyama Hospital)

The diagnosis of Mycobacterium avium complex pulmonary
disease (MAC-PD) and/or its discrimination from pulmonary
tuberculosis is sometimes complicated and time consuming.
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We have developed serological test by enzyme immunoassay
that detect serum antibody to glycopeptidolipid antigen. The
serodiagnosis is useful for the rapid diagnosis of MAC-PD
and differential diagnosis from pulmonary TB. The antibody
levels reflected the disease activity including radiographic
severity.

4. A novel antituberculous agent, OPC-67683: Research
and development: Makoto MATSUMOTO (Microbiological
Research Institute, Otsuka Pharmaceutical Co., Ltd.)

We initiated a program to screen new antituberculous agents
that have potential to shorten the total duration of treatment,
provide improved efficacy against MDR-TB, be useful in
treating HIV co-infected patients, and target latent TB infec-
tions. Our efforts led to the discovery of OPC-67683, a novel
oxazo-imidazole derivative with a distinctive characteristic
as a subclass mycolic acid inhibitor. Our evaluation studies
confirmed OPC-67683 to possess potent in vitro and in vivo
antituberculous activity, suggesting potential usefulness in
alleviating the current TB problems.

5. The development of novel vaccines against M. rubercu-
losis: Masaji OKADA (Clinical Research Center, National
Hospital Organization Kinki-Chuo Chest Medical Center)

We have developed a novel tuberculosis (TB) vaccine (HVJ-
liposome/ or HVJ-envelope/HSP65 DNA +IL-12 DNA). The
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vaccine provided remarkable protective efficacy in mouse
compared to BCG vaccine, and improved the histopathological
tuberculosis lesions. This vaccine also exerted therapeutic
effect in vivo against XDR-TB as well as drug-sensitive TB in
mice.

Furthermore, by using the cynomolgus monkey (similar to
human tuberculosis), this novel vaccine provided higher
protective efficacy (mortality) than BCG mortality. Further-
more, the combination of HSP65+IL-12/HVJ and BCG by
the priming-booster method showed a synergistic effect in the
TB-infected cynomolgus monkey (100% survival). These
data indicate that our novel DNA vaccine might be useful

against TB for human clinical trials.

Key words: Molecular epidemiology, Latent infection with
mycobacteria, Serodiagnosis, Novel anti-tuberculous chemo-
therapeutic agents, Vaccine development
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