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LT —_ A 5 A EOIBEREE DY L\
MIEL TV D, BRERETZ ORI 0T —4
IO FEBZHYE L, EEERE 2 —135ohi
1O LSt S — B AP & L CTHRE L T
o FERE—_A T AR RIS T DA D
THEEEZ 2T HLOTHY , ZOEK CHIRZE
SRR IERT R L ORI T2 DK@ O —D & JEK
THREFRFTH 5 & RFHC, RAE DR %
TX2T2EBHTMTHDLEHALTWD,

WRIEIC BT, FEEF TR S Y IR D & DARKTE
B EZITHE ME b TR RICEmRT 5
M) #EELTITORLTEY, Xz bo L L
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HROMRAME A EA L TW5D, 2013~2014 413 R
HE (EF/MEET) PR (%) B
BLLTMbY, ki b S SICEHMRIEE
AR L T\ 5, A% bFEmEIZE O TL TH
KPR\ EEE T D098 2R L TITE 20,

x M
A - HF%E

[ . #&8% 5 9% FHF 98 Molecular epidemiological
research of Mycobacterium tuberculosis
1. AARDOEHIIZIIT 20 FEFEE  (AADK
T DFERE R RIC B9 D AF3E) A research on the
molecular epidemiology in urban settings in Japan (A
research on the tuberculosis control in urban settings in
Japan)

[RE9] #E#%or 795 (RFLP 2347, VNTR 2347,
BT DT L DR BT TG ) & R
e E RN - HiBEH S A7 A (Geographic
Information System, GIS) « fhX v MU — 27 53 #7

(Social Network Analysis, SNA) %D £ 2 FH T,
FRHTERIC B T DR EARRR DU SV TRER L, &
V) RN A 7R RS AL A R & TN % 7o oD D SRS

0 E.GE A=

Bttt 52 &,
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IS6110-RFLP %347 + 17JATA-VNTR 547 4T, D
FERME— DR ThH 5 EHE ST EKE XTSI,
B BN R FEE LTz,
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TE 643 A LELNER (FHkY 7 A X1
o FRBAESITENE) ZHWT, GIS IZLb,
BEOHFEAERMEICEAT 2 O 21T 12,

(3) 2010 H-~2012 4RI HT1E X THAE L2 KB 7046
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AR B [ O 2 R 22 B B UNR L7,
UER] (1) &% 7 200rc kv, &FF 113SNPs 2
[ S A28, BB D B IR — & s NI
FEET ., AR EZHLET 2R 713680 b e
ST,

(2) IiEfbA v NAKR Y MHTic L0 HEHEICH
BB EREM (Hot spot) % i BRIELI IR L.
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A O T HIBRBINFORMEHI B W T, RN A
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ZEfE LTV ARERNE LT,
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FiaN L CTEE L3822 7 a7 RV D 5IH
F LT DU AT BmED T AR RIE S
77

(B L] (1) &7 7 LN TR E Tloss
ELTEHET ) AOB/NEROFMEREST 52 &0

717



BRI
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HE ENTESG SN OMBERHBIRE T ERN R L FHE
T B RREMEITIR N E B S NI o T,
(2) FERWAESFTIC HES - fE kB O B Zy Af
SIHRCT XD FEBUEIC B THRGIE O & Rie
THEK Y 7 A X BEOERI MR S, Rk
Ry P ARy MoricBOW b AEICHRE SN,
FREFE R, B OV Ot O AR A A2 2 AT
ANTB W TR NS et L 72 5 2 & DR
iz,
() 5. HICHEHZER L., SNA HEEORHIEZ
L CEARFEEZIRCIS T D SNA O 23 A, fiE
EEAEEZ O, HRLICEMRTEZDEEZ25
niz,

[RARIL, PR, R EES. WERED, WA
s, il 22 R, A G T, B (R AT,
B +Foibt]

2. HEHIZ 31T B TR WAES P & O T LR G 7R

AR > N OHEE Detection of tuberculosis infection
hotspots according to activity spaces in an inner-urban
setting in Shinjuku, Tokyo, from 2003 to 2011

[Objectives] Most previous tuberculosis (TB) hotspot
studies have been limited by spatial analysis restrictions
regarding residential addresses at diagnosis. In this study,
we aimed to determine the spatial features of patient
density based on the activity spaces where diagnosed
patients had mainly resided during waking hours to
estimate the possible TB transmission hotspots in an
inner-urban setting in Japan.

[ Methods] Notified bacillus-positive TB patients in
Shinjuku, Tokyo, between 2003 and 2011 were included
in the present study. All TB bacilli isolated from each
enrolled TB patient were subjected to restriction
fragment length polymorphism (RFLP) analysis. A
genotype cluster was defined as a group of patients with
identical RFLP-band patterns. The calculated annual
numbers of TB patients per km2 (TB patient density)
were based on activity space census tracts (CTs). Inverse
distance-weighted (IDW) maps were created, and
hotspots and coldspots were detected by Getis-Ords Gi*
(a spatial statistical method) and stratified according to
the residential and genotype clustering statuses. Urban
environmental variables within hotspots and coldspots
were compared with the Mann-Whitney U test.

[Results] Using an IDW map, we identified a patient
density peak (41.7/km2/year) near the Shinjuku railway
station, which is among the busiest transport hubs in
Japan. Thirteen CTs (2.5 km2, 13.7% of the study area)
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and 36 CTs (1.1 km2, 6.3%) were detected as hotspots
and coldspots, respectively. Of these, 61.6% of hotspots
and 37.7% of coldspots comprised commercial zones.
The densities of “amusement and recreation service” and
“laundry, beauty, and bath service” facilities were
significantly higher in hotspots than in coldspots (p <
0.0001).

homeless TB patient densities were notably concentrated

The genotype-clustered and non-clustered

near the station in the IDW map and formed strong
hotspots with 99% confidence. However, the density of
non-homeless genotype-clustered general inhabitants
peaked slightly (8.2/km2/year) near the station, thus
forming a weak hotspot (90% confidence), whereas the
non-clustered TB patients were spread homogenously,
indicating no hotspot.

[ Conclusion] The activity space-based TB patient
density analysis highlighted local transmission areas and
hotspots with distinct urban environmental features.

[Izumi K, Ohkado A, Uchimura K, Murase Y, Tatsumi
Y, Fukuuchi K, Watanabe H, Ishikawa N
3. MGG T IC B S R K T O FE
Inner-urban environmental predictors of tuberculosis
infection sites according to the activity space in Shinjuku,
Tokyo from 2003 to 2011

[ Objectives] To assess the possible predictors of
tuberculosis (TB) transmission sites using selected
demographic and urban environmental variables from an
inner-urban setting in Japan.

[Methods] This retrospective ecological study included
notified bacillus-positive TB patients in Shinjuku, Tokyo
during 2003-2011. The primary outcome was the annual
number of TB patients per km2 (TB patient density)
according to the census tracts where they had mostly
resided during waking hours. All TB bacilli isolated from
each enrolled TB patient were subjected to restriction
fragment length polymorphism (RFLP) analysis. A
genotype cluster was defined as a group of patients with
identical RFLP-band patterns. We set 2 dependent
variable groups for the multivariate Poisson regression
L
environmental variables; and Group II, 4 classes of Land

models:  Group 22 demographic and urban

Use Zones that determine specifications concerning the
construction and use of buildings within the zone. Each

model was stratified and analyzed according to

residential  status, including general inhabitants

(non-homeless), foreigners, and the homeless.
[ Results ] Multivariate analysis identified various

predictive trends across different residential and
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genotype cluster statuses. Except for the “commercial
zone,” none of the significant predictors of general
inhabitants overlapped with those of the homeless.
Additionally, the “day and night population ratio”
associated negatively with general inhabitants but
positively with the homeless, although the regression
coefficient was very low. For general inhabitants, the
(p < 0.05),
insurance, social welfare, and care services” (p < 0.01),

“daytime population density” “social
and “commercial zone” (p < 0.001) were positive
predictors of genotype clustering and suggested a recent
infection occurrence; these variables were not significant
for the non-clustered. Unlike general inhabitants, both
the genotype- non-clustered and clustered homeless
displayed similar trends for nearly all variables; in
particular, all significant predictors for the former were
significant predictors for the latter. In Group II,
“commercial zone” had the highest partial regression
coefficient value in all models, especially for the
homeless (13.75, p <0.001).

[Conclusion] The predictors appeared to vary among
the residential status and genotype-clustering subgroups
and were relevant for the assessment of spatial risk
factors.

[Izumi K, Ohkado A, Uchimura K, Murase Y, Tatsumi
Y, Fukuuchi K, Watanabe H, Ishikawa N

II. B&PRWFSE, Clinical research
1. =72 IR S TR DT, Investigation on new
treatment outcome index for tuberculosis

[B] 5% OV —~_a T A TRAZRET &
BT 2R IR A A O MRET 21772 9,

[ 51:] PIEIve R B RS PE ISR 2 5 & LT, (1)
BEEBERIBFTETE, Q BT 77>
T 310 R % S5 R B2k e i A A% B DR 51 % B\ N T 481
TOVRELE | FLNIRIRSE THREZ MG 5, (DT
1% 2009 FEFRERBE DOV —_, T U AT =B K
OFERE B FE B RE C b D E+TFRRBEFIc 2V
Q) TClE LR E iz A REEFTOT —% 2T
Bt 5,

[FE9L & B22] (1) 2009 4EH &Gk B O BGRFRUER
IR COREOHEETRETE THRIL 88.7% Th o 72,
66 AR CIIHRKAE 100%, f/ME 58.3% CIEEHER
7213 6.7%. E+TFHETIX93.1% Th o7,

() TBWEBILE 1 FELN O E OHEE IR TR
76.4% T -7z, 66 BIAETILRKIE 90.9%  F/h
il 44.1% CIEYER 2213 8.8% . HE+FBE T 91.1%.
A fRAEFT T 80.0% CTdh o 72, TEHERAEFEIE D ffl &

LC, BERBEERIGETE THRID IR 1 L
PIEHSE TEROIEH A, L0 JIWEEL 2055
D EHEE ST,

(G =]

2. PRAERT D B SCRIT I T 5 AR G- L O S
REDE=2Y v 7 OREEMICET 28
Importance of monitoring drug-dosage and treatment
duration in the management of tuberculosis patients in
public health center

[ B PREERT O BE SRR T Db 5 &
BIOwEEMOE=42 1 v 7 OEEEZ FEMT —
HNZHADNWTEET B,

[FE] FrE XARERTIC I 1T 2 2k — Mgt 7T —
Xz, FEFUEREOR LG E L OREBIR O
KRz AT D,

[ 5R & 2] RIEBRAAED Y 7 7 L E Y U B RO
AV =TV RG] f58EB) Tho7ed
(I, AEEREMREE T 81.0% (98/121) B &
0 93.5% (86/92) . X {RMEFTT 57.3% (67/117) B
RO 82.0% (114/139) THIHAIL bHEA (5%)
TR TRZEIRBEDIZE 5 3 ED o T, 1R HEHIH
TiE, FERR AR ENIGRBIF CRE A’ TH -
72 92 Birh, BRI RGNE 152% (14/92, —32
~—1 H)., REYMBRENIL 77.2%(71/92, +2~+
146 A) T A OB 1,877 H TH > 7, 10
A DS 2 F[F 28 2 2 601% 31 Bl Hh, £ 0
73.3% CITIBFEMIRI AL OB 1T B4 72 572 0o 72,
AP G-t L OVREIIZZ < OB TRENST
BTV, HhEI LU G MM 4 5 30
Z b IREFTIC BT 2 BERIGHAAND Z & T,
BEIEOENR SOOI ET 22 ERHfFTEs L
Bbh s,

[P E. MmN, PRSIV, JEEme, &
FNEZRT. KBRTF]

3. BCG % ® =1 v R BI85 O HE I,/ Increase of infants
with Koch Phenomenon after BCG vaccination

[ F#9] BCG #fRRF A ELIRE D =1 v R B G & R T
FLEW BB DR IZ DD THERI 21T 5,

(&5 & HiE] Y —_A T AV AT LDT—
Znb. 2012 4 5 AUBRERE TH IV 2013 4 5
HURBRERETD, 1 KA F O3 R IERETENERS
RIRGYIE (LTBD)IGHA SR A, B L OV A F O
R R E R AT 5,

[R5 ] TEEV RS B O INTmRE 224 5
ANTHIMIBE SN2, 2 v RS A2 B
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ZIEBEE L EHEE SIS LTBI ML T\ 5
AIREMEDSRIB S LTz, A1 K 0 MR AT S LB T
bH5,

[GHREA =]

ID. AEEZ R - il BE - % °#0F %8 Research on the
tuberculosis control program and epidemiology in Japan
[ Y (5 NS SEPIAY F >0 I Nt R ARl 7
Research on TB and TB control among prisoners in
Japan

[HE] (1) TRz DOfEEE ORI 2 3 5 —BR
& LT, MBERASOHINAE ORI R T
DR Z GRET D,

(2) AIFZEHED AR & UCTIERR L7z TEREEFTIZ AT
TR 2 31T DR RO F 5 & ) OFF AR
2R 5,

[71E] (1) FEIEREHER 2 I C U BT 5E 2
1T o T2 BARRYIC I3 R (2 81T % 2000 4-~2012
FEOF i fE BN AR 2 B A, PIAE Ok
FHIE R T 2R L LTAT v 7V A RIEIC
& D EEFIHT 21T > T2,

(2) EHRENICTHFHER D o D ORAEPT 2 X512 B Ot
ART o — Ml & FE LT,

[#ER] (1) 2FH, 20 R E O30 o RERIZEIL
TlE, F B RAEANOE G PN EE THA IO H
LEHTH-o7 (2014 : p=0.61, =2.29, p=0.05, 30
R 1 p=0.70, =2.91, p=0.02) . 40 fX. 50 fRDHEEIT
BILTid. B, SR OMSE N R e~ 1o
FORGPHAETHH I OB EHTH -7 (40
2 p=0.66, =2.91, 0=0.01, 50 X : p=0.69, =2.87,
p=0.02),

(2) FRIEDRTOEICENT 80%LL LOREIZEH )
(oD T ol T LWEREZGEL Z LN TE
T ) DEHFEOWRY FIZ B e v b2/ LT
o) LEE LTz, £23BRRAUTHO VT HEEICHE
S TS LEIZE LIMiak 0 HIE e vy TR
Mgz DI IEME/RL ZENTE] LD
BERBE N,
(LD . RSFSA, AJIHE ST,
DAERE) |

R ER (SR

2. AR ER M OF T8 D255 DR TR
\Z B399 5 lF5E, Research on TB and TB control among
the homeless and the youth in urban areas

[BM] (1) BIBFRBHCRS O TEM LA — AL A
BT DKAPTRA DR R Z & &1, B EAEE R

OFAERE o R GRS FEM BT 5,

Q) JRBDF— LV RAE (=FFEEE) B8BTS
FEROWEEREE U R DEEZRIT D,

[FiE] (1) B EAEE ROBFEEZN O
X 2 B2 a5 HER R Sl oNWTHEE
FROBEIY 2170, YFEE L & HITEREME
BFE L7,

() XARFEFT IC T2010~20134E D I &Gk S

REBEEDS L, [R—AL2AF] L L TRES
NTWDEZHI U, B4R T Tl it %
T-o7,

[FER] (1) B8 EAEEEICR LCiE, B AR T
MERT HAR— AL AFERZORNE L CHEAR L
TWAT v all, MZDOENEZFRQT-EFEDOF
Z v EPT VAL TEAT Lz, HEFEICH L TE

NPOE A Art for Lives L O Z iR T VA AR GERF D

ESEBRITA— b 73 VYA FEER LT,
Q) EEARERORZICE L TiX, sREH64N
DB, 43.8%M K EATEE . 56.3%NFEEANLES
Tholz, EENBEETHTN G 50mA~6055 8
EIRD60~T70%% 5D T\, (EERLEE DTN
TR AEIEIRE LA BEICZAA L TV A EIE R A RIS
mnoTe (p>0.01) . 16 - 1BRE TIZH 2 A
Tl ZEEMHT ORI, FE3BEDOIEN D 233K
(AOR4.8 95%CI 1.18-19.61) NIEDKFTH -7,

WL 2 DK DS EMTORER, 7 ¥—7
7Ll (AOR6.07 95%CI 1.11-33.05) 23 IED K 1T
ST,

By NATFIEA, AIME T, Hfe X AR AT
OFEbYOR]

JUMEREFREICRBIT D Y — vy LRy N U= 5
Hr (SNA)YDF HPEIZEI S % W58, Research on the
effectiveness of Social Network Analysis in tuberculosis
contact investigation

[ B8] BOTRRHTE KIZ I TR A L 7 SE kY
BlZ ., SNAZ MW THEAT L, FEOZRFHAEICSK
F D SNAD Fiti J7 15 M O AtE & . EERD BHE I #
EHOWTHRET 2, BARRICIE. SNADOSFEIED
b DB 2R THEIEE L CTAMNTH D et
ERAR

[J71E] HOEBETE K123 )T 20104E~20124E(2
FEAE U T2 KRBT RZAE H R DO FE i 5 Je Oiefi (2
BT D 1E#®ZIE L, SNAY 7 FUCINET 6.0
(Analytic Technologies)Z F\NCTHEHT L, fEEZEEIS
THEH & PR TRRET L 72,

iR ] A OED 2 27 33 180%HH AL LA o>
T 2Bl ORI T HLTBIOFE 7R 80%H1



BRI -

AR DA C & % BEfhE OREIZ BT S LTBIZE 7E
@ﬁyfmuzwfmnwfﬁﬁ?&@ 90% i i &
71 NATEIZ LTEA . Ay AHI32.88 (p=0.007)
T&Ok:&#%\ﬁmhﬁmoB BEA R CPED
A3 TIIHEME 1B HDLTBIR R 2R LG5 4R
BCHhDHZEINRE S,

ARV, SR IEE. WAL, KARLL,
EZA. BE KR AEPT]

Gl

4 BERFREBIZB T DRZICEHT DV AT T 4
7 L ¥ = — /A systematic review on tuberculosis
among patients with diabetes mellitus
[BEf] BERPEEZXISRE LIz Al
FYT 4 vT - LEa2—FFEM LT,
[J71£] PRISMAFSHAIZHEV Y, PubMed% Fi\»C
“tuberculosis” AND “diabetes mellitus” AND
“screening” (OR “prevent” OR “detect” OR
“isoniazid”) & W TIREBE 21T o 70, R ITME 154
FICSREE CRESNIFERLE L, AE LTH
PRIREE BT D RER, HDVITHREA 7 Y
—=UJICETOMEE T L EETTND B D
L7,
URS 5] BERRIE L ik D L B o —R 5 & Fe o 72 30k
BX120F. 5 HAEINERICET 2 b D3, BRI
BIT 2 b DT I > 7=, AED HHAEIE 1075 5%t
4744 GBI A0A - 2941, H3DUAA7AR 1 1299) T
bole, A=A LTV T EBRW-H - EEEEICE
T O TEOHEI L D REERO P RALIIA B 1075%F
400 (GBI 2 266, F3MAAL S - 1440) TH
ol A=A NZ U7 OFERFBE BT DL
BERIIA D105 %74 Th o7, FERIF O BB % B
fbL., fHmRY 27 L ORRZ A L7 ®mE 33
R0 . FERIFEDOIREE & g LT b HIEZRR
Bl ICHDEHEOMBIERY 27 GREAF— N
# L <ATFHEAF— ) ofgEid2 2765 (1
SIOLAR 2 2,18, HEIWUSLA : 3.66) Th o7,
(A ]

EA RS

5. BRI 81T 2 P /8 s DXl i AR MR DL

B89~ 2 A 2E, Research on the socio-economic factors

for tuberculosis in Tokyo, Japan

[ H 9] AR 0 Pre bt F A8 i Xl i oD 4 i o o1 e AR
WRDFHEZ B ST L, MR OSRRE
TR ZRET D,

[515] 20124 OFERZF A Bh A TR A EORN R OV R
B2 D U O PRAEETE EE S PEERE) (15

-395%) . [H4ERE] (40 - 645%) . TETHIEENE
Bl (65-74%) KON I#EMEmERE] (751 k)

“_f

D

DASOFEREICH T HRBREZFH L, £/, %
Ik OFEORBE L ZOANDIZET 5D DI
NEIG )R — AL 2 ANAEE 3)BREELEE 4)
AIEREZRERS SEinbE o) attiic b s
BhHER . R OVERE i oBES 7) 2ftwmic SO
D200 5 LA T O OFIE 8)y2itic b D
AR 8 T A /K EART O HEHF DO FIS 9)65mE LA

W2 O D ANIIEDOFIE (R DA & OBk
AT v T T A KRB K D EENRIHTIC THRE L7z,
(RG] AR L QIR BN SR TH D
I IFA O R IR O —BIZEF L TEBY . AEIC
D 8 D BT KA 12T 24 E AN A
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FTAH4: A nationwide survey on possible attributable
factors to the decrease of number of latent tuberculosis
infection (LTBI) patients between 2011 and 2012 in
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BDWFFE A study on effective tuberculosis control
service delivery at socio-economically depressed sites in
urban settings in Metro Manila in the Philippines
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8. FEEZIE A BN ) 3k T DA FE Projection of the
number and the incidence of patients with tuberculosis in
Japan
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9. A% I RIS % T AR i o AR L D A 5E
Structure of tuberculosis morbidity by area in Japan
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10. FHEMOFEEZFFIZET 2058
Epidemiological study of tuberculosis in clinical nurses
in Japan
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to tuberculosis surveillance
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monthly report and annual report
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BHE B Z 52/ Technical support to the Ministry of
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Disease Control Division, for the development of
overview of annual tuberculosis statistics
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"Annual report of tuberculosis statistics"
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tuberculosis control evaluation charts
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PUBRTEESIT 2013 4F 4 A OSflic X v  BilgE L~
7 VAP AE AT T DB TIHE Lz, [RHENSH
EE CERAR N DATER) &R ERE
FOFEEMREEIC L VRSN TEY | MEEE X
UOHLETHHEE L. OISR L7 EYE DXk
WERFIE A HEE L TN D, EERIR, %, PR%EC
b A MRS HRIRIER, — X OMAERE TEM TZ
ROVEERTIREBEDO LY 7 L AREE A LT
BYO., i EMRAICET 2 EEM 7 National
Reference & 72> T %, F 7z [AIRFIC PR FERERE D
P8 K -y # 3k 12 38 17 5 Supra-National Reference
Laboratory & L CIEERAIZ LR STV D,

MFZENZE & LT, MERHI ISR OME 2
Wrik DB & G, MRS AZ B oD 3% 3l A oM B 7
HIRFER OfENT 72 E 2 FHEL TR Y . FMEEEHRFC
VEENS DFERZE D 53 -3 F AT -CREAE AT i O
B R HIE Cor B S LT R O 4 T AR A
B4 bE & 47T NTM 0 DNA 5 EELSI3 TS X
% 7 =750 L BRIRIER & OB ORI & i
TW5, FEAMEE (LHEZ) 133 & LTEFH
WA WP O D 5 W KRB B9 2 4
FehfToTCND,
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A - HFFE

1. 3 A A5 8% B 4 [E & Drug resistant
Mycobacterium tuberculosis in Japan: A nationwide
survey, 2012 and 2013

[BRY] MRS 2 E A A S L, AR
DEREREZHLNTT D,

[FiE] RRIENT R ORDT) B MR 2D
FEEZEE OFEANMMEE® (Y =T F, V77 E
VUL ARVT RRA TR E T b=V D
WTIERA LT D) ZINEL TR 5, £/
MRS S D TR R AFIEAT I AR 22 26 Ly
TR AR N OB T 2 A B

0 OE:HFE B

Fehad 5, FEAIMIEE®E . YR IS
BB OBRERE O~ v T v TSRS
WAEFAT 5, FFZEHMIE 2012~2013 4 (2 45[H)
&L, BEUEREIIRIAHREE 7,339 i, BEVAHE
F 952 BILL &3 %, FEREE ORIGHE & OBETRH
P, B ORRRE & OBEIZ O WTRNTT 5,
[#55] 2015 42 3 H RIFA T 47 figk (75.8%) 76
T—H DM EZIT TS, T—2 T 8,262 T,
MDR-TB (& 11 Jii% T 52 #£53 5- Al HE & DRI 215 T
W5 ([RIFFS T2 fi% 2> 5 23 #k> MDR-TB % fit%
WRIEFTICEE ) . ZAULTET — X 2D 99.7%IZHH
YT DN, SBROT—F~ T 7iRETHE A%
BT DHARENEZEET DL, EOICEEKRY DT —
X DOBMNBRLEND,

RSl (HNtG7-, s, [LEEZ, B
T, FBEE]

2. REHEICH T D= a—% ) v UEEZ M ORGE
Drug susceptibilities of M. tuberculosis isolates against
fluoroquinolones

[BrY] B ARENOBKRSBEREEZEKIC OV T, =
a—F v IR A EZ A RET S, £l
WA EIC OV T H R 5,

[ 5] 5 AFELINIC HAREN ToOBE S V7 fEEZ B ik
AL, 202 FFHFICFER=2—F /0 U HETH D
LARZ7axHor, RX7oFP$or, HXT7aF
P, PRTZ XL U EOR/NEEIEEE A
MEL, DR L, ZOT—X|ITES&,
EpiCenter > A7 A % FV 7= MGIT 960 (2 & 2 fE -4
HAEZ R 7 2 7 A CTh D TBeXist ZFH L
T, AV AT ATDO=a—F% ) 0o HOBEREZ
BETd %,

[FER]EE X IE SR 77 a5 L L,
KM FQ O MIC HIEB I RN gyrd DX A L7 Fi—
AR LT, ZOND 45 BRE xSRI MGIT
960 FEAE S MARAREH Y 7 ~ TB eXiST (BD) %
FAWTO, MGIT {2k 5 MIC &% FEhE L7=, 45
FROAFRAN %42 MIC range (pg/ml) & MIC90
(ug/ml) 1Z LVFX T 0.125-16/4, MFLX T 0.06-4/2,
STFX T 0.016-2/0.5, PUFX T 0.25-32/16 . LFLX T
1->32/32 Tdh 7=, MGIT |2 X5 MIC I3 ER
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RAIRIE & RIER DA &2 7k L, MIC90 % STFX 73
0.5ng/ml & e HARVMEZ 7~ L, 23 MFLX T 2pg/ml
Thole, BTOIHHFIT grd OBEBFERITIED
MIC ED bR ZF 7=, RO T I 7 A ROEN
IZ & D MICEDZERNFED bl

[E22] WMEIRERREICHE VT, MGIT O AT
2T XD MIC JIE % it U7z, 55 R I E A IRk &
REED I3 Hi %7k L, MGIT960 (2 &% Epicenter 3 A
7 L TO MIC KOMHHHIEA FIRE & & 2 billz, £
72, GyrtA O7 X BBERIZHES < MIC Tl F§E
MERRE N,

[(FEIES . ok, (hEiEz . #EFkR]

3. BuuRaREICLLPEEO MIC JIlE
Measurement of MICc of anti-tuberculosis drugs by
reductive chromogenic reagents

[ B8] KEEMEDE LR ARIEEZ AW T, EBEE O
MIC ZE®EHNCHIET 2 Z 2 BRYE LTz,
[FE]2 EAHCRINCHE L7« =7 2 F(INH) .
U773y RIF), ARLT7 h~A 2 (STR)
LO=H% 7 h—/L (EMB) % 100 pl 9296 7 =
VD<A aFL— MIoELE, M tuberculosis
H37Rv & O\ IR 3 BERE B4 6 #R OB % McFarland
0.5 IZFRBL L, AFRHE/KT 10 f5A R L CHMREIR
& U7, BREIR B aidE ((BR) RAbZmr
ZEpTi) - HEHi=1:1:8 DHIETIRG L, DT L — |k
(2100 pl §° 2557 L7z (A& B 128-0.125, 0 pg/ml) .
T AN —L LT 3T CTHZE L, WL (450nm)
ZEHME LT,

[RESR] W s e R & I Ee A I8 L
FEaL br— /L TOREMED 1.0 & 725 2REE T,
ZD 1/5 LFOEZ /R LIZRE S MIC & L7254,
UYL (B) & 45U EDZEZRLIZOIXINH T
28k, RIF & STR T1#TH Y, EMB TiT 72T
T2HELUNTH -7, F7z, B E tailing #3B2 L
TR TH EEMRHIENFTRE TH - 72,

[E22] 4D 5L Alamar Blue O X 9 125858
FCREZININT 2 TREE 2002, flifd - %
B Tholz, o, BEREBZEFENIIERTED
7o, = RiRA » RS OFHIIZ SR FRE & 5
bz,

(BFek. FFHE. Bribz (R ]

4, TETURIZESIANASFY R EERO{L &
FEEE UL R OVl - Y Uy MEREFOE T —
SN — ZAEEEIC B3 % WFSE Evidence based and
international standard bio-risk control with medical

incidences

[BH) FEEE DA 4V 2 7 EHICET DB

[FE) MR E O ERE (REENFEKLE Y -
Ny NG L= XHWRE O 72D A2 [E O RE R Bk
MR\ 7 v — NREEET 5, FbimasE (—
WOV B L OMAE % —84 Hi gk 1B M #K
PR L, BFA—NMIELDBT v r— MR EIT-
Too XRITMME (2012 4F) (THIREE IR A SRS B F
T I 2R HE U 7= 84 fligk 2B IEIN L=,

[#5 5] FRAEA LA L7z 84 Mgk D 9 b, 42 fiisk
(50.0%) »HREIEZGT, Mgk BT —hbi
30 fEax (71.4%) . K7L 9 fEax (21.4%) . fift
v H =3 fiik (7.1%) Thov-, Hsmizixsdbs
LI E CE I A= L T,

RN A7 E b PIABHEREZ T L T\ D
FERRIZx L CHRAEZI T TWA T2, FEIEEN
EACERRERMCHL720, "M A —7TF
B L T, TSR EICET A\ A —T T
q4~v=aT )] BEFEHERTHWDLIEDEEZD
iz, EO—Ji THRER R A L T2 iisk
Lhd b B TO~=2 T LOWELHE LT
WAHNER D, TNHDORERNEZLTED LD
RERHIE S W TEMROMAEZ e L, EIE] 217
BIOELTWEONBARHTHY , EEEEEIZEE
L TWADNENERICHE L CTA D BEEN D
5 EEbhiz,

WA T =77 4 ICHEHE LB EEICITRE
terafim & L LN L0, MAREICET 2EMT
TR SR & TONMIBERGE) OXEMEZ K
o (90%LL ) MERDTWADIT, KEEERIEICRT
HZHANCBEI L TIE Mo b2 LT 2% 23 1/4
TFELTBY., XA 4V Ry EELEERGEN 7 o
T REH E R B S AU TO R W ATREE D R S

hfb\éo
[EFoems, kafait, FEEE, Lmls, HA
7]

5. MBEREEY —XA T AT AT LOREEIZ
6] UF 72 K5 F % S REAI & R ADRS B ORRE
Nationwide molecular epidemiology and examination
quality assurance for surveillance

(B8] fkE R RS & KIS 95 2
EDOFMMELEEZH LN L, R R —
NA T VAT RAT AOFTE T VO LR 2B
29,

(5] 37 #IEFIRIC I C ol S A7 bR 4 987
FRICDOW T, VNTR 34T (36 loci) | 41, 4,
SyBiE, yBER . AR O R T - 1L
L, BEFHEROMIT T 77 L THD
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Bionumerics version 7 % AW TT — & ~N— R A EL
L7, 2OFT —H_X—2%H\\T VNTR BT H O
RIS 72 S BEBR S % & e AT L. 5 BTR RIS N T
IVAE E TV % VNTR BB T HUE#R & ik L CF —
B _R— A2 DIEFIEIC O W TR L 72,

[FER] 2E) DR < IUE ST REEZE 987 #RD
VNTR 5 #2854 LT R 7207 — 2 X=X ET L
EREE LT, ZORET —FRX—RETNVEEHL
T, WFEW T BIRE CTHEB SN W BRI
WOFITM 2 I Lz & 2 A, sl Tlaoseks 7
W2 22385 AR O FERZ BRI K 2 Hilg N e
KBEEDNTZFHIN RN E T, Wlc, HlP
YLy R O ATREMEMEN 2 & N B 72 B L7261 b
b oTz, MU D YRR & JE 3 2 72 D OF T2 721
ARt T E DR RS T,

[HHFoeR, MR, KA%IL, FEHES. Tk
FEfC, EEZ SR, AT EAER ]

6. = WIOR AT B & KK Ol B R AT  Molecular
analyses of M. tuberculosis incubated for decades

[HAY] EEIRAYICBIEE S 2 R R D RN D
7= DIERGRIEO O E SDET V& LT, FEEHf
JEAT CIRER IR ABIC TR STV Dk
A L. R« BIRERIRAT 21T 9,
[J515] 1960~1970 #FARI Sk 2B 72 T ChE 48 % BH
b - fiRE LT D5 H3TRY A L7o, 2i%kk
Y — P ORI IREN R T 7 ¢ & BJE LB
L LTEY, 3TCTHERERSN TV, &6 ADE;
TR MAPOREINT 7 0 LA BE & 3R]
L, HEHROER L L TOREULE RNA O EEH
ZATo 7o, AR L LTHIN L7CRE—ZEIT 1%, 2.5%,
5% L OY 10%MEFRIRE T C 14~21 AfEEE L, [
BRIZ RNA filiH 247V A O RE & 3L
~A a7 A EZFHLTRT ) LORKBURNT 217
ol TS OHEFENE N ORWHRRE 3 EE B A5 1
OWTCETHMEE T CORRBBEEITo7, F1-.
resuscitation promoting factor @ ¥ Ff © 7= © |
Dermatococcus nishinomiyaensis D52 LiEIZ L 5 HE
BEHE D58 BRE N A A 34 L 7,

USSR ] 5= 3085 28 65 1% B8 oD 15 M rp oD e 3 B 1
108%TH Y, —MRANZIERS 2 KRR B R IR Ok
FRM (1%) LHET DL PR TH T,
RN RSB 2 HAG U7 3 EEAROBZ R BLA4 F1 A
IS 2 EmWan 2 R L Cunie, 72, 2.5~
10% 0 32 i B2 CRIMIEE & U -/ & =R IMRER F 55
TAGEE OFEBL A Ly 5 &, EIRE R 3t
R L T 7ehy, REUEKER R R R E D5 8L
TuT A MTEND LT R o T, RHMEEE

FEEFRIRRED DRI U CHIsEI & Lo/ &L A
BB R LIV 7 7 LU ARR (EBHB5BFEL
H37Rv) OFEMIORBUIMEAIZAEILTEY . —
FFREMREZIREN BRI U CHO 1% TR R K
FEEAR LT & RN B S5 OBl
077 A VFHEAGEEI L T Z v h, B
BTREZE TR KRB FRIREBORBUILNZ & 23R
Shic, LnL2n s, REMIRIRREEEEE O
B7a 77 AL 25~ 10%MFRE CHEIRE L
REEED T 0 7 7 A VTR - TEBY, 71
TrANE LTHRYTH- T, BTHEMBETOE
REBLEE CIT R IR SR TR O & 23 D T
—  HEITR o THEY, WIEICARHMET LT
D IRBEDS /R &M T=, D. nishinomiyaensis DE:E LG %
WU 7o R CREEZ O 8 B DM MEHE S v A8 R 2381
gain,

[(BL] BEFORBLT 27 7 A VO NG,
RSB EIIRA L L ToREBRMEZAE L TEY .,
WA X 0 BIREEER RIS RS,
WL LTIHFR S 5 WVITHEIRIEDIR S Th 5 Al HE
WERH Y| R RRE L U CBTERZ Y O
fli~DOFIHRHZ 2 6T, 5% Y 7 /VZ A L PCR %
TEENFZ#EET H2LERS D OO, EHIK
FR RS AL CHIXTBICE BB L TV B s 1O
AT 2 AR HE D B BN E 2 BTz,
[BFuel, e+, (LHEiEz, FEES, TR
AR, BEZ (']

7. BARIZE T DR A O 7= 8 D CST001 A H
P DFFAM, Clinical evaluation of CST-001 for detecting
tuberculosis infections

[EW)] 77y « BEL AT ¢ A TH-ICES S
7= IGRA A ET A N ¥ A 7 CSTO01 |2 X sk
JEYYIE B2 WiRS FE (2 BE 9 2 R PR T RE AT

[ 51E]IGRA & L CTHE7-IZBR% & 7= CST001 Dk
KRG RN 25§ %, F7-. WU IGRA & L
TEEIZ HARIZB W TRR I N TV D QFT-3G % %R
LT, HEDkEEFET 5, HF7Extgad, ME
LHNREEE DSIE S TR R ROE O BE (B
PExtER) &, BCG V7 F UM E2 % 1T TR KD
YU 27 PO TRERWE B2 5N D EAN (bt
8) 45, BiGEE LT, TRERDOTERND
RAEFIRIML 10mL ZE:H L, CST001 (6 &) KN
QFT-3G (Bt etk o > b o — L R OBUR OF 3 A)
IZZENEN ImL o0 T 5, —ERf (12~18
REfH) 37CTA v FaxX— KL%, EEFO
IFN-gamma & % QFT-3G {2V % & [f U ELISA ¥
v MEAWTHIE L, R DAY MN B9
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LIRELREREAFRHL, SOIC#ERD v AT
EIZ OV THRET 5,

[FER] KV R 78226 4, HBERE 156 DT —X
it Uz (hREREAm) o HEEHIRMTIE SPSS 22 &2 v
TAT-> 72, Receiver Operation Characteristic (ROC)HH
B O CENT L7258, QFT-3G & CST001 @ 6
TEIHDORTF R D 9 H F2 3B @ Area Under
the Curve (AUC)Z’ 0.994 L it @mnotz, 1w b A
ZEIE 0.125 TRUEEIX 0.963, HFFEIL 0.979 TH-
72 CSTO01 DFFEMTHE R TITILE, FRREWTIY
QFT-3G LV EFEl>TW5A,

[+ BEMR, R . MR, F5E%.
PRAAEA, L2 . EHTRRR, AR (ENLE
BERSAE SR RORIRT) o K R BE R ([ SZIw B Bntm
BE) . #ex REEAE (BE+9mbe) . Safrde, a)ll 3
([EINL IR B rAs T2 AR EE) 1

8. MEMZE ™ b DB AR F A 2D =R I B 5 B iR et
/Basic analyses for nucleic acids extraction from M.
tuberculosis

[BW] BETREZRIICINM T 5 72 DT
K6 ORI BN N EE CTH D, T
BRERAEO BEMEZRHEE LT, MRS O
HHEEIZ OV TEENICHRTTT 5,

[ FiE] FEiZE O ERER, BRRIEEZ AT,

B ik TCOEMEE EENICRFT L, &
RIIIZIZE WA (95°C, 10min—12000rpm, 3min, 4°C
Tl L, BiE#H) . MORA-EXTRACT #lit (H:
B). ISOPLANT #iitty (=v R v—r), HEMWELR
IZ X AHHYE (12GC PLUS, PSS) OEZfeHhzh=R
e L=, 20O ET, i E LT e — X,

A I R IE O R Z 3 L7z, EMIZ OV
16S IRNA {5 7% U 7L % A4 APCRICTER LT-,
[#E5] BemfigE (H37Rv) 2 AWiziiHiEo b
BCIX, BEESC X D HNER AL L Y b RE
PE - s ZhER (B : ISOPLANT #ilfitHyED 10 50k
Eefh) & HICEN TV, RICHTLERFEAT 2 B B)
BRI Lo iHEZ AW T o 72, B — XAl AL B
RO TIE, 9 BEOE—X (EF7Iv o A
TA, vV ary, w73y NE) IOV TR
LEOTHERE, BAREEZ AT LENAEE
e SR o m L2 RITFR S T, Carbaite <9
Garnet 55 O LR TIIBERMRHI A AT & 72 U | PCR fEE
RGO, BERAAEIZ OV CIERE &M (S
Fo~4 43) #iEt L7, H37Rv TIZEUIRD TR D
TR T2 DN HRIR A BERE C 4~ 8 i DEERE IR D ik
ERTFDOONTZ, LOLENOREERZMBEY KT
HENRESETH Y, EERENREEE TR Sm

TEMEA2 EDIN 2 T D 12D EESORRIR R & 13540
RBRRDTREMEZ BB L, BUERRRE (%)
2 D TREF R AR 2 5T L T 5,

(BB fF BEER. M7, FEIE5.
RIS, HIETZ TR

BUIR /A

9. Pyrosequence {512 & D Mycobacterium J& D[Rl E ¥
JE @ ¥ 7/ Mycobacterial species identification by
pyrosequencing method

[ BEHI] Pyrosequence i % Ji 2 & 4 2% PyroMark
MOTT (LLF PyroMark: Qiagen) @ Mycobacterium J&
[F) R % B YERR 2 T TR L 72,

[J71E] BRI E LI Dile i 2L ERR 146
150 Bk (RERZAHE 3 WfE, FEARSEZIA 143 R TE 4 #EfE)
MOHRPEE—E 2 DNA fittix > N (1 xh)
C DNA Z 4l L7z, 16S rRNA A5 7088 FI A fH 1%
Z G Tef) 200bp & B A F L AES L 7= Primer ¢ PCR
X DR L, BEEMICA LT AT EY B
A %W 45t Vacuum Workstation % F\ N C—AEHIL L,
2 FE @ Sequencing primer (Z X ¥ PyroMark Q24
Advanced CpG reagents % Jf]\ > T PyroMark Q24 MDx
Ty — 27 T A%fT5 T, PyroMark T3 5 L7 3
B4l & NCBI 2> 5 4L U 7= ZEYERE I Sk O M I fid 41 &
Pyrosequencing Identifire (Quiagen) %/ L. FH[HE
PERHTIC K 2 WFEHEE 21T > 7=, £ 7=, PCR PEM) =

(1~8 5 R) (LD —7 T A~DEEE R~
7o

[#5 5] M. tuberculosis, M. avium, M. intracellulare,
M. kansasii, M. fortuitum 2 X M. chelonae D> — 7 =
> A Rld PCR EEM DR J W B AL L7212 73,
8 A IR CITFIEITREE DR T 2338 B L7z, 150 FEH
122 F# C Sequencing primer 1 L T2 & 124 50 bp O
RBlif7py— 7 = ZARG610, WREOHEE (H—HE
T 65 Bk, 2 BWEMEE T 21 Bk, 3 EFEE T 1 10 £k,
4PHFEET : 148K, 6 HFEE T : 124K BWHETH
o, FERI~—IZL DV —7 TV ADEERR
7S 6 WFEICRD biT,

[*5%2] PyroMark I3RS o — 27 = A ETEH
3FMTITY 2 &M T&E e, e, 7AFY XA
% %7€ L Pyrosequencing Identifire Z il 95 Z & T
FEEE B < fE81Z Mycobacterium JEDRIETE 5 &%
z b,

DA, FHHES ., ILHEZ, TR Y 7.
 BEWE. EARBT-. HFRR]

10. EWNOIFFEEY —~ 1 T > ZTE T 5 HERER 72
TRy bU—7 OALICBET 2 %8 (k)
Strengthening of laboratory network for -effective

surveillance of M. tuberculosis
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[ B8] BN —HORPbE Tl ERLSI 2
(VNTR) 537 & W T2 A% B O BRI AT AL T
Do DI, Hip HEGEN IR CHAE A ISR
WCHIBA U 72 BE R = o BUBIRE R 21T 5 6l b &
%o WENR MR — & N F 7R DA ST E D B iR
e TE B X 9 ITHEEEE D VNTR BURITE O K FE G %
1To7

[FE] EAMAEMHSRSEE L 7 7 L ARBS
T VNTR A OAMNRE EERFE AT 5 Z & DR Z 15
T, BINFLEREEIT -T2, A Lk (R RS A
DNA (3 ffH) Z5fF L. VNTR oAtz 4ot
TN A — L CiBGETEV MV,

[FE5E] FHEIC LY 79 figk D 5 B 54 AT DSk A3
SMEFL LT, DNA Z 5 LT 6 2 » AYTa
B g% s HARIBIFE RO W ENH - 7=, FENFEZERL]
WZHW BTV D HWFZERT THINZ L7 JATA(12)D
0—A Aty MZED 3HOGHTRE R TIX, £
10— A BT 5 T2 DI 36 HiZk (66.7%. 36/54) .
1 —J 2@ 7 fwgx (13%., 7/54). 2 » il |k
DOEFEVS 11 izt (20.3%., 11/54) ThoTo, F7o,
IINTITIEC DWW T, 37 Jiigk (68.5%. 37/54) 73,
Wby UTINRT A a— AT E W EBRIKENC
L D50, T 5 ik (9.3%. 5/54) BNy —7 =
VY —FHAWET T A Mg ERIH LT,

DT FEOFENC L A EERIL, THr—RXFIZ
X BEBRKENN, V=T Y —FHNTT T TR
VNMEFTE D DTN THLINE N E VI FERTE ST,
FE B OMEHTIZ L D VNTR-4052 X° 2163a 1, IEA =N
BDHIERHE LW — I A THD I ENRA LM
o7,

IGUNEERCERE N IR B

1. AT 2 I IR DR B E O 2 27 1) FERE
W2 B 9 % 42 E i &  Nationwide
non-tuberculosis mycobacterial diseases in Japan

[ H] MFERSZIESTRE (NTM) JE DR EAR
ERALMNCTHZ L

[GIE] BN il e fiak - B fiak (873
M) (2. 20144 1 A5 3 H £ TOfili NTM JiE &
FEZIEDF 2 WA TLAT 27 v — M % 5
i U7z AEIEIT. REGERGSEEBTH Y | THi
DFLET] 2L T OFRREL RS 5 Z &
RECTH D, FEIEDHTHIZETEL & it NTM JE DR
ZWHEOEI S| il NTM JEORELOH % H
fE L7z, Wi NTM JE oW, BRI IE, i
Mycobacterium avium 3, Wi M. intracellulare JiE., Jifi
M. avium complex (MAC)E, Hili M. kansasii fiE. Hifi M.
abscessus FEDONFRUCEAT D HIZHHE ZERk L, €D

survey of

DA 72/l NTM SEOEMIZB L Tid, [BIZx5
ELphhot,

[#55]) ko EERAEICLHR LT, &WEIRLER
(62.3%) ZEEAMTE 72, Ml NTM SED BT 14.7
N/10 7 NAE & B S VB B PEIAS & 0 =< L2007
EORERFAEL KL, K25 & 7eoTz, £l
NTM JiE, fili MAC JiE O B3R X HL T T ey M)
W2 -oT-, i M. abscessus JEDFERZRIT, 2007 £ D
ERA S R L, 5 I 7=,

(R, A=, BEEIT (EH59Rk) . E
I, BERINER (BERRART), B Z (~v
£ ) ]

12. ABeHI R & 7R 2 72 1R B AR O g Dk
Yett D RN Viability analyses of M. tuberculosis with
nucleic amplification method

[ BAY] &M PCR L2 AWV E ORI RICE
W, AEOARERET S Z & CREIZAR - SEHE
Z RIS 5 L E B LR RIS AT 5,

[ 5] SEEITHBEESEIFIZ 72 > TV D Z & & F
L SEEOAIZiEIE TE % PMA £721X EMA % %t
SHAERHE B S8 5, PMA KON EMA 136 BEIC
X0 A DNA ZEffi L PCR G Z21T->TH 1 A
BACTRBE L 72< 2B 2 L6, D DNA %45
HNCHEIE S8 5, GON7RE (EER) OR)
EE LTI, BEEARZ WIS D & 5 Ml 2 Yuth
T 5 CTC L2 TOMBHEE RO LA —T I O G
B LT oERATHILICKVEONDEER, &
OB 2uL DBBHIEAZ F—/L « F— /LY L Yeta§
L2 ETHRELE2EEE cfu J0VGORDERE
WS,

[FER] ZhE TRERIEH O 4 H £ ORI X
Auramine O-CTC YA iz X 2 MR IEEREAT & o b
B 2T > TR, 2 O FETIIRBEEE I o 4 5
THAEREEN 10~50% LK, F— - x—LE
Yt N OEERIED BT 60~100% & L 0 W AEE R
Z 1587, HE4E £ T PMA-qPCR 1% Tl B 5 o
AETHAERERIT S0%FIZ Tholoiod, EEEOA
BRI BAROEM & 72 o> TV RIREME S R X
Teo SEWIN k% a7 T 7 )26 LED BEHITZE
2 THH LR, EMA (Ethidium monoazide) -
qPCR {EDF N LY A L2 EMEICFHMI T % AlEE
PERRE T,

CEARBAF-. DIEEAR7-. OF BESBB. &S, ok
FEMR. L2 TR

13. FEEE B R O%iRE IEMER I X
HANT 7 b— Lfi#HT / Structome analysis of virulent

Mycobacterium tuberculosis, which survives with only



700 ribosomes per 0.1 fl of cytoplasm.

We previously reported the exquisite preservation of
the ultrastructures of  virulent  Mycobacterium
tuberculosis cells processed through cryofixation and
rapid freeze substitution. Here, we report the “structome”
(i.e., the

structural analysis of a whole cell at the electron

analysis quantitative  three-dimensional
microscopic level) of virulent M. tuberculosis using
serial ultrathin sections prepared after cryofixation and
rapid freeze substitution and analyzed by transmission
electron microscopy. Five M. tuberculosis cells, which
were contained in the serial ultrathin cross sections
encompassing from one end to the other, were cut into 24,
36, 69, 55, and 63 serial ultrathin sections, respectively.
On average, the cells were 2.71 £ 1.05 um in length, and
the average diameter of the cell was 0.345 + 0.029 pum.
The outer membrane and plasma membrane surface areas
were 3.04 = 1.33 pm2 and 2.67 £+ 1.19 um2, respectively.
The cell, outer membrane, periplasm, plasma membrane,
and cytoplasm volumes were 0.293 + 0.113 fl (= um?),
0.006 + 0.003 f1, 0.060 £+ 0.021 fl, 0.019 + 0.008 fl, and
0.210 = 0.091 fl, respectively. The average total
ribosome number was 1,672 + 568, and the ribosome
density was 716.5 + 171.4/0.1 fl. This is the first report
of a structome analysis of M. tuberculosis cells prepared
as serial ultrathin sections following cryofixation and
rapid freeze substitution and examined by transmission
electron microscopy. These data are based on the direct
measurement and enumeration of exquisitely preserved
single-cell structures in transmission electron microscopy
images rather than calculations or assumptions from
indirect biochemical or molecular biological data. In
addition, these data may explain the slow growth of M.
tuberculosis and enhance understanding of the structural
properties related to the expression of antigenicity,
acid-fastness, and the mechanism of drug resistance,
particularly in regard to the ratio of target to drug
concentrations.

[Yamada H, Yamaguchi M, Chikamatsu K, Aono A,
Mitarai S]

14 . Nationwide survey of anti-tuberculosis drug
resistance in Japan

[ Objective ] To determine the prevalence of
antituberculosis drug resistance in Japan.

[Design] A nationwide drug resistance survey was
conducted by convenience sampling based on a

voluntary ~ hospital ~ consortium.  Mycobacterium

tuberculosis isolates (n=2292) were collected from

August 2007 to July 2008. Drug susceptibilities were
analysed according to the patients’ treatment history, age,
sex, comorbidities and residential area. We determined
susceptibility to the following drugs: isoniazid (INH),
rifampicin (RMP), streptomycin (SM),
(EMB) and levofloxacin (LVFX).
[Results] The frequencies of drug-resistant isolates

ethambutol

from new cases were as follows: INH, 3.1%; RMP,
0.7%; SM, 5.6%; EMB, 1.3%; and 8.5% to any drug.
The frequencies of drug-resistant isolates from
previously treated patients were as follows: INH, 12.3%;
RMP, 6.7%; SM, 12.3%; and EMB, 2.6%. The
frequencies of LVX-resistant isolates from new and
previously treated patients were respectively 3.2% and
6.1% (n .

isolates from new and previously treated patients were

852). The frequencies of multidrug-resistant

respectively 0.4% and 4.1%, with only one extensively
drug-resistant case.

[ Conclusions ] In general, the prevalence of
drugresistant TB in Japan during this period was low.
However, LVX resistance among new patients was
relatively high. Japan should establish a nationwide
surveillance system.

[ Tuberculosis Research Committee (RYOKEN),

Mitarai S as corresponding author]

15. The association between pncA gene mutations,
pyrazinamidase activity, and pyrazinamide susceptibility
testing in Mycobacterium tuberculosis

We determined the minimum inhibitory concentrations
(MICs), confirmed the presence of pncA mutations, and
performed pyrazinamidase testing on  colonies
(subclones) obtained from seven isolates that exhibited
differential pyrazinamide (PZA) susceptibility. Six of the
seven strains were found to exhibit characteristics
resulting from the mixture of strains possessing different
properties. In addition, our analysis revealed large
pncA-spanning deletions (1,565 bp, 4,475 bp, and 6,258
bp) in three strains that showed high PZA resistance.

[Aono A, Chikamatsu K, Yamada H, Kato K, Mitarai

S]

16 . Repeated acute kidney injury associated with
Mpycobacterium gordonae infection
Mycobacterium  gordonae is a nontuberculous
mycobacterium widely distributed in the environment.
Although M. gordonae is not usually pathogenic and
glomerular lesions due to M. gordonae are very rare,

infection has been reported in both immunocompromised



B

patients and healthy persons. We report a case of acute
kidney injury (AKI) in which M. gordonae was
ultimately identified as the cause. A 70-year-old man was
admitted to our hospital because of fever, polyarthritis,
and AKI. He was a hepatitis B virus carrier, suffered
from diabetes, and had a past history of erysipelas. No
causative bacteria were identified, but coexisting
infection was suspected. The patient experienced

remission with antibiotic therapy, but the same
symptoms recurred eight times. Blood polymerase chain
reaction was performed during the 7th recurrence, and M.
gordonae was detected. Clarithromycin was initiated, but
2 years after initial hospitalization, the patient died due
to M. gordonae infection. In this case, acute kidney
injury was a consequence of infection-related
glomerulonephritis due to M. gordonae. Mycobacterium
is difficult to detect by routine culture methods; therefore,
diagnosis remains challenging.
[Murata T, Ishikawa E, Ito T, Matsuo H, Nakamura A,

Mitarai S, Nomura S, Ito M]

17. Detection of Mycobacterium tuberculosis (MTB) in
fecal specimens from adults diagnosed with pulmonary
tuberculosis using the Xpert MTB/Rifampicin test.
[Background] Detection of Mycobacterium tuberculosis
(MTB)
tuberculosis (TB), and it generally requires sputum

is essential for the definite diagnosis of

specimen. It, however, is not easy to obtain the specimen
from suspects who cannot expectorate sputum such as
children, elderly and seriously ill cases. In such case, the
faeces specimen occasionally helps the bacteriological
diagnosis of TB. In this study, we tested Xpert MTB/RIF
(Cepheid) for the detection of MTB using faeces
specimen.

[ Method] This is a proof of concept study. We collected
faeces specimens from the patients of definite pulmonary
TB and non-TB diseases at the respiratory department of
Fukujuji Hospital from September 2013 to April 2014.
Approximately 10 mL of distilled water was added to 2
cm’ of faeces specimen, and it was homogenised by
vortex mixing. The supernatant was collected after
leaving 15 minutes at room temperature, and was
centrifuged by 3000 x g for 20 minutes. The sediment
was digested/decontaminated by adding 10mL of 3%
NALC-NaOH solution. After 15 minutes at room
temperature, 40 mL of phosphate buffer (PB; pH 6.8)
was added, then centrifuged by 3000 x g for 20 minutes.
The sediment was recovered and resuspended in 3 mL of

PB. Xpert MTB/RIF was performed according to the

manufacturer’s instruction (for sputum specimen).
Briefly, | mL of the suspension was mixed with 2 mL of
sample reagent, then incubated for 15 minutes. This
mixture was transferred into a Xpert MTB/RIF cartridge,
and loaded into the GeneXpert.

[Result] We obtained 46 faeces specimens from 38
active TB cases (including 33 smear-positive and 5
smear-negative) and 8 non-TB cases including 3 M.
avium complex infections. Thirty (78.9%) out of 38 TB
cases, and 29 (87.9%) out of 33 sputum smear and
culture (and/or PCR) positive cases were Xpert
MTB/RIF positive from faeces specimen. One out of 5
smear-negative and culture (and/or PCR) positive cases
was detected by Xpert MTB/RIF. All of non-TB cases
were Xpert MTB/RIF negative. We had 4 multi-drug
resistant (MDR) cases and 2 of them (50%) were
detected rifampicin resistant even by Xpert MTB/RIF
with faeces. Besides this, we had 3 indeterminate results
for rifampicin resistance by Xpert MTB/RIF.

[Conclusion] Xpert MTB/RIF with faeces could show
100% to detect
pulmonary TB. We may be able to utilise faeces
specimen with Xpert MTB/RIF for TB suspects from
whom the sputum specimen is not readily available.

[Kokuto H, Sasaki Y, Yoshimatsu S, Mizuno K,

Lina Yi, Mitarai S]

high sensitivity and specificity

18. Optimization of the microscopic observation drug
susceptibility assay for four first-line drugs using
Mycobacterium tuberculosis reference strains and
clinical isolates.

[Objective] The aim of this study is to determine the
appropriate cut-off value and turnaround time of the
microscopic observation drug susceptibility assay
(MODS) for isoniazid (INH), rifampicin (RMP),
streptomycin (STR), and ethambutol (EMB).

[Design] A total of 39 Mycobacterium tuberculosis
strains with confirmed drug susceptibility (reference
strains) were tested with a range of drug concentrations
to determine the optimal cut-off values for INH, RMP,
STR, and EMB by MODS. Standard drug susceptibility
testing (DST) results were evaluated relative to the
Lowenstein—Jensen (L—J) proportion method. Following
which, the performance of MODS was evaluated again
using 36 sputum samples from patients with tuberculosis
(TB) using the cut-off values determined in the
aforementioned process.

[Results] With 39 reference strains, DST identified the

following cut-off values: 0.8 pg/ml INH (sensitivity,



96.0%; specificity, 92.9%), 2.0 pg/ml RMP (sensitivity,
100%; specificity, 95.5%), 4.0 pg/ml STR (sensitivity,
90.5%; specificity, 93.8%), and 4.0 pg/ml EMB
(sensitivity, 100%; specificity, 91.7%). When these
cut-off values were used to analyze the 36 clinical
isolates, the sensitivity and specificity of MODS were
100% and 93.1% for INH, 100% and 93.8% for RMP,
87.5% and 96.4% for STR, and 100% and 88.2% for
EMB, respectively. The turnaround time for these
clinical specimens was 9.0 days by MODS (95% CI:
5.3-12.7), compared with 11.7 days (95% CI: 9.5-13.9)
for smear negative specimens.

[Conclusion] Our study identified the optimal cut-off
values of the four first-line drugs for MODS based on a
wide concentration range. With the optimal cut-off
values determined in this study, MODS showed high
discriminatory efficiency for DST. This study also
demonstrated that MODS is useful for rapid diagnosis of
drug-resistant TB even for a smear negative specimen,
despite the fact that it generally uses smear positive
specimens as direct DST.

[ Nishiyama H, Aono A, Sugamoto T, Mizuno K,
Chikamatsu K, Yamada H, Mitarai S

19. Prefixation of virulent Mycobacterium tuberculosis
with glutaraldehyde preserves exquisite ultrastructure on
transmission electron microscopy through cryofixation
and freeze substitution with osmium acetone at ultralow
temperature.

Sample preparations for transmission electron
microscopy of virulent Mycobacterium tuberculosis are
usually performed with chemical fixation using
glutaraldehyde (GA) in a biosafety area followed by
post-fixation with aqueous osmium tetroxide (OT) in a
conventional laboratory outside the biosafety area.
(OA) at

ultralow temperature (-85°C) has been shown to provide

Freeze-substitution with osmium-acetone

high quality final images and preserves cellular
structures intact. However, some preparation procedures
for freeze-substitution often require large fixed devices
for freezing in a special laboratory. We have reported a
novel freeze-substitution preparation method that can be
performed using a portable device in a biosafety cabinet
at biosafety level (BSL) 3 areas. Here, as a next step, we
examined whether images obtained from
(RFS)  after
glutaraldehyde (GA>RFS) are of comparable quality to
those obtained using standard RFS. GA>RFS provided

excellent

rapid

freeze-substitution fixation  with

preservation  of  mycobacterial  cell

B

ultrastructure, including visualization of cytoplasmic
ribosomes, DNA fibers, and the outer membrane. The
average number of ribosomes per cubic micrometer
counted on RFS and GA>RFS was not significantly
different  (6987.8+2181.0  and  6888.9+1799.3,
respectively). These values were higher, but not
significantly so, than those obtained using conventional
chemical fixation (5018.7£2511.3). This procedure may
be wuseful for RFS preparation of unculturable
mycobacteria strains or virulent strains isolated in
laboratories that cannot perform RFS.

[Yamada H, Chikamatsu K, Aono A, Mitarai S]

20 . Evaluation of Capilia TB-Neo for culture
confirmation of Mycobacterium tuberculosis complex

[ Background]
bacilli

Mycobacterium tuberculosis complex (MTC) is critically

The rapid identification of acid-fast

recovered from patient specimens as
important for accurate diagnosis and treatment. A
thin-layer immunochromatographic (TLC) assay using
anti-MPB64 or anti-MPT64 monoclonal antibodies was
MTC and

non-tuberculosis mycobacteria (NTM). Capilia TB-Neo,

developed to discriminate between
which is the improved version of Capilia TB, is recently
developed and needs to be evaluated.

[Methods] Capilia TB-Neo was evaluated by using
reference strains including 96 Mycobacterium species (4
MTC and 92 NTM) and 3 other bacterial genera, and
clinical isolates (500 MTC and 90 NTM isolates). M.
tuberculosis isolates tested negative by Capilia TB-Neo
were sequenced for mpt64 gene.

[Results] Capilia TB-Neo showed 100% agreement to
a subset of reference strains. Non-specific reaction to
M. marinum was not observed. The sensitivity and
specificity of Capilia TB-Neo to the clinical isolates were
99.4% (99.6% for M. tuberculosis, excluding M. bovis
BCG) for clinical MTC isolates and 100% for NTM
isolates tested, respectively. Two M. tuberculosis isolates
tested negative by Capilia TB-Neo: one harbored a 63-bp
deletion in the mpt64 gene and the other possessed a
3,659-bp deletion from Rv1977 to Rv198lc, a region
including the entire mpt64 gene.

[ Conclusions] Capilia TB-Neo is a simple, rapid and
highly sensitive test for identifying MTC, and showed
better specificity than Capilia TB. However, Capilia
TB-Neo still showed false-negative results with mpt64
mutations. The limitation should be recognized for

clinical use.



[Chikamatsu K, Aono A, Yamada H, Sugamoto T,
Kato T, KazumiY, Tamai K, Yanagisawa H, Mitarai
S]

21. First susceptibility testing of M. tuberculosis for
second line anti-tuberculosis drugs in Ghana

We performed drug susceptibility testing for first- and
second-line drugs in Mycobacterium tuberculosis (M.
tuberculosis) for the first time in Ghana to obtain
preliminary data on drug resistant tuberculosis. Of 21
isolates (4 new cases and 17 treated cases), 5 (23.8%)
were multi-drug resistant tuberculosis (MDR-TB), 19
(90.5%) were resistant to at least one drug and no
extensively drug-resistant TB (XDR-TB) was identified.
Since target patients were Category II, IV or smear
positive at follow up microscopy, it is understandable
that there are many drug resistant TB. Six isolates were
resistant to one or two second-line drugs, but second line
drugs were not approved in Ghana. It is considered that
they were imported from other countries. To prevent
importing drug resistant TB will be one of best way to
control TB in Ghana.

[Kato T, Addo KK, Nartey N, Nyarko AK, Bonsu FA,
Mitarai S

22 . Sub-speciation of Mycobacterium tuberculosis
complex from tuberculosis patients in Japan
Mycobacterium tuberculosis is the major causative
agent of tuberculosis in humans. It is well known that
Mycobacterium bovis and other species in the M.
tuberculosis complex (MTC) can cause respiratory
diseases as zoonosis. We analyzed the MTC isolates
collected from tuberculosis patients from Japan in 2002
using a multiplex PCR system that detected cfp32, RD9
and RD12. A total of 970 MTC isolates that were
representative of the tuberculosis cases throughout Japan,
were examined using this method. As a result, 966
(99.6%) M. tuberculosis, two Mycobacterium africanum
and two Mycobacterium canettii were identified using a
multiplex PCR system, while no M. bovis was detected.
Two isolates that lacked RD9 were initially considered to
be M. canettii, but further analysis of the hsp65 sequence
revealed them to be M. tuberculosis. Also two M.
africanum were identified as M. tuberculosis using the
215  narG polymorphism.  Though
PCR-linked methods have been used for a rapid
differentiation of MTC and NTM, from our cases we
suggest careful interpretation of RD based identification.

nucleotide

[Ueyama M, Chikamatsu K, Aono A, Murase Y,
Kuse N, Morimoto K, Okumura M, Yoshiyama T, Ogata
H, Yoshimori K, Kudoh S, Azuma A, Gemma A,
Mitarai S

23 . Mycobacterium tuberculosis escapes from the
phagosomes of infected human osteoclasts reprograms
osteoclast development via dysregulation of cytokines
and chemokines

Spinal tuberculosis is a condition characterized by
massive resorption of the spinal vertebrae due to the
infection with Mycobacterium tuberculosis (MTB).
However, the pathogenesis of spinal tuberculosis has not
been established because it was almost completely
eradicated by the establishment of antibiotic treatment in
the mid-20th century. In this study, we investigated the
inflammatory responses of human multinucleated
osteoclasts infected with virulent MTB strain. We found
that the intracellular MTB infection of multinuclear
osteoclasts resulted in the rapid growth of MTB and an
osteolytic response, rather than inflammation. In
response to MTB infection, the mononuclear osteoclast
precursors  produced  proinflammatory  cytokines
including tumor necrosis factor (TNF)-a, an intrinsic
characteristic they share with macrophages. In contrast,
highly fused multinucleated osteoclasts incapacitated the
production of these cytokines. Instead, the intracellular
MTB inside multinuclear osteoclasts escaped from the
endosome/phagosome, leading to a different pattern of
osteoclast activation, with the production of chemokines
such as CCLS, CCL17, CCL20, CCL22, CCL24, and
CCL25. Moreover,

avirulent MTB strain resulted in diminished production

intracellular infection with an

of these chemokines. These findings indicate that
intracellular MTB infection in multinuclear osteoclasts
reprograms osteoclast development via the dysregulation
of cytokines and chemokines.

[Hoshino A, Hanada S, Yamada H, Mii S, Takahashi
M, Mitarai S, Yamamoto K, Manome Y]

24. High resolution melting curve assay for rapid
detection of drug-resistant Mycobacterium tuberculosis
We developed and evaluated a high resolution melting
(HRM) curve assay by using real-time PCR for the
detection of the most frequent mutations of
Mycobacterium tuberculosis, which are responsible for
the resistance of four anti-TB drugs: rifampicin,
isoniazid, ethambutol, and streptomycin. The HRM assay

was successfully used for the detection of dominant



DR

mutations: A516V, H526A, H526T, S531L, L533P, and
A516G/S531L in rpoB; S315T, and S315A in katG;
-15C/T, and -8T/C in mab-inhA; M306I in embB; K88Q
and K43R in rpsL; and 513A/C in rrs. We were able to
discriminate the mutant from the wild type by analyzing
the melting-curve shape in 40 clinical M. tuberculosis
isolates, and the results of the HRM assay were
completely consistent with those of DNA sequencing.
This HRM assay is a simple, rapid, and cost-effective
method that can be performed in a closed tube. Therefore,
our assay is a potentially useful tool for the rapid
detection of drug-resistant M. tuberculosis.

[Nagai Y, IwadeY, Hayakawa E, Nakano M, Sakai
T, Mitarai S, Katayama M, Nosaka T, Yamaguchi T]

25 . SPEED-OLIGO® MYCOBACTERIA T L %
Mycobacterium J& 5 & O ¥ £ F Al / Evaluation of
SPEED-OLIGO® MYCOBACTERIA for identification
of Mycobacterium species

[Hi] PCRIEEREBEY a~ N T 7 ¢ —1EE A
& o7 HLEE I [ E % » b SPEED-OLIGO"
MYCOBACTERIA O} B % ¥l L 72,

[ 51£] type strain & 721% ATCC reference strain 15 #£

(M. tuberculosis H3TRv 1 £, FEFEZMEDTRE B 14 B8
B IR 7y BEFERE R MEBUIR 1 48 1K, BURE A BRI VR
17 # & % %t 4 & L . SPEED-OLIGO"
MYCOBACTERIA & D [RIETEZ gk LTz,

[ ]1SPEED-OLIGO” MYCOBACTERIA & £
TIEDO—ERIT type/reference strain TlE 80.0%, i
IRGTBERR T 91.7%., BRIRIRIATIL 882% ThH 72,
type strain & reference strain TIL M. celatum, M.
Sortuitum subsp. fortuitum ¥ X O° M. marinum, &K 5y
BERE ClX M. intermedium. M. marinum 3 X OV M.
szulgai CRIEFRERD—E L 2o T,

[%%2] SPEED-OLIGO® MYCOBACTERIA |3 #EA
i CTdH v RARFHEIIAY 90 43 & HW T2 D — ik
ECTORBREFATICEATHDL LB bR, Lk

LR b, EEOWEE CRREENRD bivle, FFiC
M. marinum OREIITEENRLELE X BT,

LIERafaft, &FEMER, IWEEz, IEEMR1, 5k

]

26. PURREE O 21— FIEAL & BAEE O TE B R OB
H O RFT Relation analysis between cord formation
and single cell morphology of mycobacteria

[BMY] PiBEE R LIcAF Licar=—7T
13 == FIERK & MR 5 R 22 SRS D LR S
NDA, WREZ LY 22— RO BEEEE ORLSIS°

A= FERDEEWRRR D, T DEWHIZHR
T D DNEIRFT D 7o OIS HUEEE O HLE B 0O AR
IRTREHIRFIR & ZERME 2R T 5,

[FiE] HileEE O ATCC IRYERE 2 [H 5 (/) 115E
Hid 5 TFEREGMH) THEEE L. 2.5% glutaraldehyde
TREER. U R ER CUEd L. 1% M kA A X
U LATREET D, =& ) —/V EARIITHKE,
t-butylalcohol T LIFEHZIET 5, @Z&EF L T
SEM THIZ 5, £72. [ U ATCC fRAERKZ K
IRESH TR L. SOEBAE I L voka Lz
M w EPEREGERT D 7 T A A BEE TR L.
HAE T 0 AR 72 R % Fiji/lmage) ¥ 7 7 =7 T
R AT D,

SEM THIZE LK EHHEO 2 — REROES, 72—

NN O BEE OB & 7 T A A EFBMEEIC L0 5
ST HEE OB/ ST A — 2 — O OB A it
ERAR

[#55] M. tuberculosis H37Rv 33 X ON M. abscessus.
M. aurum M. austroafricanum.M. avium,M. celatuml
M. celatumll M. chelonae .M. chitae.M. farcinogenes,
M. gilvum .M. marinum.M. scroflaceum @ ATCC FE#E
B% Cryo-TEM TBIZE L HLHE o JLAE P RE 4 Bl
L7z,

B ARIELAR 1T 12 FE OO F44+SD 73 0.59 + 0.087 pum CFf
MTOENZEALERNZ EDBRALNITRoT, —
T EAARRIIHE L OB EEIE TR bR -
72D M. aurum ® 143 uym e bENSTZDN M.
celatum 11 D 3.424 um T, £ DX 2{ELL ETHh o7,
M CEAEDIL L OB EKRICEZEEN LoD

T D R R DNV C I D TERE TV B
Bz &5 2 LR BT/ 572, Aspect ratio 73
WERE E TP LA 2 0 =—N O OB E L
L T % 23 BLAE B O BE B 23 A C RS R D = —
NIZE VSR TH D & o IZEbiiz,

(A, iR, TS, #HFEk, =ik
B3 A NS CERSAORZERT) 3EE 7 A FE.
FINETF FIHEE (77 X—2 ka4 ]

27. Focused-lon-Beam-SEM (Z & % 20 BUfE #6521 1
fa w7 L @ Bl % Observation of
Mycobacterium tuberculosis cells processed through
cryofixation and rapid freeze substitution by
Focused-lon-Beam-SEM

[ B #9] Focused-lon-Beam (FIB 227K 1 4 > B — L) —
SEM % W\ Tl e U A AERIC FT VN 72 b o & ]
— P TNDORT ey 7 EBEL. .2 2 OB
LR O L FIRD 3 RoTHEIE O E BT &
ITWREBEEOA T 7 b— M52 BT,
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[J53E] WRES M CHE 2 U 7= iR A 2 COs iR (& H
[ E T & TR F R U CBiEE T IEEE o
TN EFRMT D, VU NVOREE - G BAT
THDHZ L EMRE. NI LT Ol WE - M
BHFZEREHE D FIB-SEM  (SMF-1000)% T,
TR E O] & RO R ATV E RS O ]
FULEITH . RIETE LN FEHRG & EfdEE A

TEBIEIR R I L3 YT, E RARHT A 1TV,

FEEE DA N T 7 b— DRI T D,

[#55] FIB-SEM 2213 & A 77 7 BAMSE & £ o
7 v v — AUIEIEA E LA o T AR VBRI
R LT - EERY S B BT B FIE T,
FIBIZ X W57/ % 10~100 nm DJE & C H B
UMl L BB CHEG RS S D, AL ZOFEE Y
YTNVDANT T N — AENT & SRR AT O
(224 EEEE ) o> TEM 8122 & bl L TR
TN R E M TE D2 &2 L CGlUT
L7z,

BTz EACOTEREBEbINTEY Bl
T D% O T — X AT O R AT IR E © COEIR
DEHERZ = RICHNBIEET H Z L ILARE CTh o 72,
L 7> L.FIB-SEM #2244 3B #dke U i & 5 TEM
B &l U CRRICRE R TR S IRV R Y —
LADERIZIIRETH D Z EBRHALNICR- T,
[T ERafa i, HFEBES . HFER R M
(M) W& - FPEMIFITHERS)

28. Linezolid i VM ik #% B o i 1 B Fr o> f# B 7
Molecular analysis of M. tuberculosis with clinical
resistance to linezolid

[ BEfY] Linezolid 1ZA3% Vancomycin [t ZEREE 72
CICANRERNTH DN, FEEICHRIRNBH V|
RIS AR ORISR ST b, L
L7226 | AEEZE O Linezolid ~ D MRS 134 72 %
IS CTuviely, AWFSETIX, Linezolid DIl % 32
BT D BInF & EDERIZOWTHIT 21T 9,

[ 59%] In vitro }2 % in vivo T Linezolid i & 72 -
TR 2 AV T 23S IRNA IZDW T —7 =
APEMT AT S, £, L7 7 Ly A& LT Linezolid
MRS R IZ DWW T B RRRICHENT T 5, S BHIT
ZhZEhoH7 3V — (Linezolid it M Oz %)
DFSERE %7 S MRER S ) Ay — 7 = AL, #
{628 B % MR TR AT 9~ 2

[ 5] Linezolid % 5B & % MDR 3 4 A6
D5y B % BACTEC MGIT 960 ft K% s # s H
AT b W TERNESZ R A AT > 7208, 4T

ZWTH o7z, F T THNTHRIZ O Linezolid MHMERKIL.

i DR 43 BIERR A 3851 1 ug/mL &8 TH10 EE H S BERE L 4y

BE LIS -7 v —2 (MIGT A7 A, TH9 £
(2T MIC #3®) ZHMHV 7=, 23StIRNA v — 7 =2 A
WZOWTIE, MiHE 18 BED 9 6 10 ££ T 2814 12 G—T
ZERDFE O HIT DS ME 10 BRE T TRO Do
Too Fio. BERZFRDIRD - MM 1 BETIE, 2737
2 T—A BREBO-, 27 7 Lv—r 2 (i
PE6 R « BEZME 2 KR I2oW T, BUES ) Ay —
J T AEEPTHY | T — X BURE RN 21T
I TETHD,

CEARBAF, IR, B BEER. FEIES. ok
fAf, ILHEEZ . TR

29. TRICORE b — X4EEH & 27 A5 OG-
D FF},/ Elution of nucleic acid from TRICORE beads

[HH] TRICORE [EFkx 7Ly Vg « VAT
Do Yo o AR & OHLFBFZEIC L D B S
NEPMENEE—XTH Y, BmOBREEZITDTIC
BRI ATRETH D Z LR ENTWVD, ZD
VAT KIEEEREIITFAATRE TH D03, Bk
AR I 13 F &4 CuZR Uy, TRICORE B — X2
W& UT-AEREEE D> DL ER 2 it 9~ 2 7k A a4 %,
[F7iE] — &R E ORI IC TRICORE B — X%
ER &, fE Y ©— RIClE S¢ 5, R
£ U714, PBS % CHIRE L. NaOH % O¥E KL
A5 WA X AR OB 21T 5, BRI
McFarland 0.5 O#Ek;E 1ml 2 TRICORE b — X Tk
Wiz, R —X%WaE LT REEZ# T, PBIZT
HEE L7, —®iXtoEEBRHK, —IX 4 N O
NaOH % 5 73Ef. —#iX 1% SDS % 5 /3/EH LT
ANVT w7 AL, EIEHSEEIL Lz, EIE 200ul
% H BB E T L, B SN Sl &
FAWT 16S rRNA 8y & L=V 7V % A I PCR #
HE21T -7,

[ 55 & %£%2] AN NaOH & 1% SDS (2 L D Bk 7-
B OFEEETEREZ RIT L7, U T V¥ A L PCRIC
X DiEE DNA Ot 2 R Lz, 4%, Wt
ROMPMEEBTLFETH D,

(BRI HFUER. O BEOB. DIERAR 7. HEF
B, TR, L HEEZ ]

30. A% W MR A - PR it 5% / Specimen bank of
Mycobacteria

MR Tl MBI BT DRI R — 1 T
AROWIFER B OFE R A2 HBY & LT, 2008 4R &V %
BEmA - REROEN Z1T-> T o, Zhbo
BRIR 53 BIERR 1250 T 2RO (RS2 T D b 2E
FAFEICFIH STV D,
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31. % @ ffi / Other activities (other cooperative
research)

Ul R AR A I B L 7oA 3 & O LFRFZEIZ L 0 |
BRI 2RI E R EOBMBFEREICEMRL TV, £
72, 2008 AR XV BAEMEM BN H# S IC BV T,
BEREL 77 L AR X —L7ro5 TS,

L7 7 L 2R %% /Reference centre

MERIL 7 7 LU RAEEE L TREEREZIZLD &
T 5P X O AR Z AR A ZFE L, FIKFIC
BART & 2 WITAER - AR FIEIC X D iR E R
ERAEZFEmEL TV D,

20132014 412 111 RO HiEFMRE (FEREFRE -
HRANEZ M < MERHR D & O E B - BCG RIE
%) ZENS OEEEIC LY FEh Lz, £72. A
JEZ MR IR 0D R BEAE PR AR YERR 2 FH W C 1 sk ([
WS« WSk 6) I/ 3R T A N & FEfE LTz,

| B 17 /7 BEE %5/ International Co-operation

e BZAIFZE AT V3 R R R B O 1 o ik & 72 o T
08, MIERRAERIZE R EERREICEB T D
Supra-National Reference Laboratory & 72> T}V, =
DI-D R & DI RIE EE, Frio7 1 U B
NIRRT F L AMTH LT EEANESZ MR A O 4
TG BEREAG 08T L W2 WnE & Ml A L TEZ2 T v =
U XL OfNLTe SN 2 B E 21T > T\ D,
F72 2010 #2425 WHO stop TB sub-group T 5
Global Laboratory Initiative (GLI)D A > /73— & 725 T
Wb,

FEEZ IR A 2 O RE TR L SRR B D HESE S 5
LZAHATHY, JICA 7u¥ =7 +=° TBCAP, TB
TEAM TOHEMFIREFIC O L, HikHukoH
PR AR EE M) b, MR A RETRILICERBR L T\ 5,

THEXHS

[EBR i 7038 & elR] L CTHRRE MR A O E ERpHE v
—=r 7 a—AEEm L, BRRAE, HERE. &
MR ERREL, AR 231 21T > T
WD GEMIZER ) - i ERR R 2 =), &
7o RPRSGRER, MEERE R & L CTHIR R A
DOENIHE FL—= 72— (FLAfE -5 5 B i)
B LTV D GEMITRSRSHERED) .

R I A

1. —HEEZM (SNP) ZFIH L 7ok O AR R
fif #r > A 7 I O ff 37/ Genotyping system of
by Single nucleotide

Mycobacterium  tuberculosis

polymorphism (SNP) analysis

[HH9] ity —27 =>4 — (NGS) 12k b7/
LFEHTCHIB U7 A o — 28 (SNP) 847
ZRIA U R O BB RAMNT & A T L O %
TV, 7oTICBI 2 E AR5,

[ J735] NGS O K12 L 0 £ < Otz E O g 5Lkl 4|
T2 PEERS AL, SNP SL & T — F N— A ETCH
FTIENAREL 2o TCWND, TNHLOEHREFIHL
TR R R R B 72 SNP #I4 3R L C,
RIOVIE R RE R TR AT M AT D, BRER
HIahEE LT, 7 e—7%2FMALCY T
VA DPCROWREA NS, £72, LIV R
Thw AR, w@E, BE, B TIE I EKIC
i U FERTRED TR D,

(RG2S - B22] bl & FEdb rUR Ak k% B % X I © &
% SNP iz & LT, 3284855 (7 Tld7Ze< 779615 fir
DFWARY TEA U THRERE—HKLEYITH D
ZEDHB LTz, F£7z, LB O 8T CIE.
FAERY . HrERIIEIC . MU B o T H EE B
BIENZENORMTHIEIE 70, R AT AITHK
TUTHETHHAETHD Z ENHBH Ln, &
BIREINZAE v o T2, E DT, MORIRIEE & AE
DODETOEEDDL FRRNEEZOND,

LAl FE A =1 ]

2. THu—=ATNERW RSN Z R i
F5~VF T vy 7 A AT A Multiplex
agarose gel electrophoresis system for variable number
of tandem repeats genotyping

As one genotyping method for Mycobacterium
tuberculosis, variable number of tandem repeats (VNTR)
is a promising tool to trace the undefined transmission of
tuberculosis, but it often requires large equipment such
as a genetic analyzer for DNA fragment analysis or
capillary electrophoresis system to conduct systematic
analyses. For convenient genotyping at low cost in
laboratories, we designed a multiplex PCR system that is
applicable to agarose gel electrophoresis using
fluorescent PCR primers. For tuberculosis genotyping by
VNTR, the copy quantities of minisatellite DNA must be
determined in more than 12 loci. The system can halve
laborious electrophoresis processes by presenting an
image of two VNTR amplicons on a single lane. No
expensive equipment is necessary for this method.
Therefore, it is useful even in developing countries.

[Maeda S]

3. KBNS I 2 AL AR B A AR o
72O DA ET—F L 7o m BT Proposal of
of hypervariable

a consensus set mycobacterial



interspersed repetitive-unit-variable-number
tandem-repeat loci for subtyping of Mycobacterium
tuberculosis Beijing isolates

Standard
repetitive-unit-variable-number
(MIRU-VNTR)

accurately discriminating closely related clones that

24-locus  mycobacterial  interspersed
tandem-repeat

typing lacks resolution power for

often compose Beijing strain populations. Therefore, we
of 7 additional, hypervariable
MIRU-VNTR loci for better resolution and tracing of
such strains, using a collection of 535 Beijing isolates

evaluated a set

from six world regions where these strains are known to

be prevalent. The typeability and interlaboratory
reproducibility of these hypervariable loci were lower
than those of the 24 standard loci. Three loci (2163a,
3155, and 3336) were excluded because of their
redundant  variability = and/or more  frequent
noninterpretable results compared to the 4 other markers.
The use of the remaining 4-locus set (1982, 3232, 3820,
and 4120) increased the number of types by 52% (from
223 to 340) and reduced the clustering rate from 58.3 to
36.6%, when combined with the use of the standard
24-locus set. Known major clonal
complexes/24-locus-based clusters were all subdivided,
although the degree of subdivision varied depending on
the complex. Only five single-locus variations were
detected among the hypervariable loci of an additional
panel of 92 isolates, representing 15 years of clonal
spread of a single Beijing strain in a geographically
restricted setting.

[Maeda S]

4. FEEEACRRRE O HEL DO FE S & R 22 s 17
/" Evolutionary history and global spread of the
Mycobacterium tuberculosis Beijing lincage

T2 DAL FCRARIT I oM L TR, =
— 7 VT TORBEELRZHIMYE (MDR) #it% 0 & 5E
EBIHE L TV D, 99 MnE 0D 4,987 Sy BERK D IEARTHY
RN I & OMRFERI 72 110 BRO S BERE D27/ LRS]
WEIZLY . ZOJERCREO BRI IE & (L
AR L7z, AERURAE IR ERIC A DRI DS &
. ZIhbEEDORE S > THAITIEA -7,
12 200 2 D725, AERCRHEDEGLERY A XD
FARASREIFIC IR H S 4172, FEBRIT 2 & oI,
PEEHAN, BRI IR HIV AT & [RIRFIZE 2
> TWe, ERGRHED 2 50 MDR 7 m— (%, [H
> LD HY R FEOR PR I S 1l BE 0D R 8 & [RIRFIS ., ok
TIUTRIOe VT EIERE LA T2, AERCRE

B

T, BZOLLIEDOERRETICHY . - MIC
WL 2EBOBGEFERNFEES NN, ZTNHD
EEITZ ORI ER LTV D0 DEREILK
WCEFNBN - ATREME N B D,

CAiT i =] ]

5. Mycobacterium massiliense JICM 15300 D477/ I
ST & BAR 1T/ Complete genome sequence and
comparative  genomic
massiliense JCM 15300

Mycobacterium massiliense \ZAFTES D FHRA 727
J LHEIE A B BT T D72 01T AR HERR (JCM15300)
DAY LRN EAT o 1o, MO HEEE R
Mycobacterium abscessus 7 /v—7"D7% ) Lk & b
9% & M massiliense |3-~— X BRI BEE L /28
(RF-ROWTH DAL~ DR AN BIE T 2 AR T
F8\ ) M. massiliense Genomic Island 1 (MmGI-1)
WCAFET D Z ERH LN -T2, £, BRI
W 27 LBEEL TWD EHESN DB O 2
—BHR O v a R ARGRA T & B L7
{505 M. massiliense THRO0 -7, HAREND M.
massiliense 57 BERE D] (44 ) TiL, MmGI-1 % 32%
(14/44), ftho 3 & O =— 7 2k L,
60% (26/44) . 77% (34/44). 91% (40/44) frFFL T
Wiz, ZRHORRIE, E (L= T, 7T
A REROKE) b Ol LIFIET 8L T,
7 BT AT RO MmGI-1 &, 7R E O~
B, BREH CAEAFT DB OR T K ORI IZ BEhE L
TRRE DA & WD 7= O\ Z HE R H % Rz
LTWD bDLHEESND,

CREAEA T, Al H i ] ]

analysis of Mycobacterium

6. Mycobacterium gordonae DR TR L5 7 L —
7oy &R AE & DB Interrelation of genotypic
grouping and pathogenicity in Mycobacterium gordonae

(Hk e

[ 9] FEREEZERTIE T Cd 5 M.gordonae 13IEI
P SN TWD, LarL. Mgordonae ®FITIX 0%
IZRE ORWEEDND b EHHFRE G WS STy
%, % Z T, M.gordonae DI IE & BE DB &
WRIH G2 2 & TRBIL, FrE 0B X
T M.goedonae [EYLBFE L7225 O TIX/R WD
T,

[71%] BREER M.gordonae 12 ¥k & BEIRFEN DN 43
HES 7o 178 (7 61) Z#PEtE L. 2 ORKRME
17 Bl 55 4 BT Y ED M.gordonae i % & > 7=
JE B Td D, fEMNT H1E L LT hsp65S @ PCR
restriction-enzyme analysis (PRA) & rpoB fiElk 33



MR D

BB 3BT &2 1T o 72,

[#E3] BREEF D 12 BRI, rpoB fEI DM HAELS 57
HreCREN S (42%), DEEA 461 (34%) ThH-o
72o F72. hsp65 ® PRA TIXIIEEAR 10 i (84%) %
di 72 (BAET. rpoB fEIK DM EELF 54T TIiTEIT 5
SORE, hsp65 O PRA TIXEIZ 6 >OREHIHE S
L EWMELTND), BFEDHERD rpoB kD534
TIZCREE DB ZNEN641(35%) Tdh o 72, hsp6s
@ PRA TIXIARIL 8 # (47%). IVERIL S B (29%)
THoT,

BERAAEL 17 BlD 5 5 2 [BILL | M.gordonae 73t &
NT=DiX 14 61 3 FIEIRHEEAE) Th o728,
Z O FCHER AN M.gordonae [EHE DS e VT2 4 iE
BNINT IS rpoB A C B, hsp6s [ZIMEETH - 7=,
[FERZERE R A~DEWR] FERERZPETTIEE & IR JRME &
BIELIXET D MIT 72 o TOZRWE DN\, BIRFUZ
% HHET DHIEE & RIEME A RO REMED & D 1A
Z XKHT 5 720 O FIEOMNL IR K F, EET
H b,

CREAEH -, RIS, A =]

7. FEREREMETURR A S o S o BB RR L BRI
B 5 IR IEH IR E 3 OB SV TIA T 5
// Comparative

analysis of  non-tuberculosis

mycobacterial isolates from patients and their

environments (A7)

[B] FERSEZMERIREEIER MR & ST b
D FEER. RIEMEZRDNWDIEFINH O | ARELEE
PIBE D 2B S WV BB BITEB I D IER R A
A & BE SEEOTIRE ERET 5.

[J71E] EEFEOTIREE D 2 BES Lo Pt IFNy FUfk
Bo R R IR RS B M U E B E O BT - JE A
%« VeI 72 EN O HURE 3 BEA 1TV . Sequence fi#
B« SVAT =)L FiEZ W TRETHK & BER
IRFEZ LR U, USRI 2 MR 2,

M. gordonaelZ DWW T ldrpo B — 7 = A TEIT5D
DT N—TNZ53F B, hsp65 TIXFEIZ6/XHF —|C
DFIFDHENTES,

[FER] BEMEOKE B, A B2
FUM.mantenii(28£), FZJ& & VU > /\Hin> & M.gordonae(2
). BikH S Mintracellulare (18E) BRI, 2
D M.gordonae2¥:i¥rpoB 7 /L—7":D-hsp65 7 L — 7"
I, D-ER6ZN—TLUNLRY | /SILRT 4 —)b
KTz ENJIRF - ThH Tz, BEEOIEHT
M B8R D M. gordonaeiS sy HE S vz, Yempmien (&
KIE) B orBfE S VT2 28R D M.gordonaelXA- 1 & B-
MTHoTz, ZNHIF/ VAT ¢ —)b RIETEHIAS
S—rTholz, BMEDKE (fHEKE) 7HD2

¥RIZM. gordonaeD-IV, D-E/2 6 7 V—T LS ThH -
7= JAE DR B (4F)M.gordonaeD-TI & IV 23 75 Bff <
Nic, BEMNEES VM. gordonae & IEEEND
4Bl S dLTe M. gordonaelX /N VA T 4 — )b RIE TR
INE—ThHoiz,

BEED 53 16SIRNATER, rpo B fHI. hsp65
Ik D Y — 7 U A EAT o T, WA RE CX 7R
o AR H S 7z, MACR

M fortuitum75: E IR SN Tz,

[£%2] S EORKITEEZIITES L THR,
ofz. BROOEDE L TEEREI ERIRRE L
TWHZENEZDbND, Fo, AHOERTITE
H o BERR & BAE D B4 S NI B RR DO biofilmPEA:
IFER S LTV WD, BiofilmD BEA D i 25\
FREAEAE L TWDHEBERXLND, SHIZEEE
X AFEBIC L > TRERSNTE Y, HEHIRICD
WTHEERDDLEEZDBND,

[BFFER R DI « KR A~DHEEK]

O I [RIMFFEE 2 BBF 53 BE M. mantenii\ = -\ N THE Bt
& PR

Hase I,
Y, Jakko van Ingen

Morimoto K, Sakagami T, KazumiY, Ishii
: Disseminated Mycobacterium
gordonae and Mycobacterium mantenii  infection with
elevated anti-IFN-g neutralizing autoantibodies. J Infect
Chemother ; 2015 : 21 : 468 —472.

UEEES T, ATHERTEL, BRAHE =]

8. MEZEAET / LEHIE A E ] LR
Bl @ 55 1 9% = fE AT/ Application of whole genome
sequence analysis for a large outbreak of tuberculosis
[BRY] 27 e T ERMNRIE LBEA B Z
FHREF TRZOEFB LN & T2, ZOFEFITIE,
R E L OBk & 1S6110-RFLP 434G RO RS
PERARIATH Y | B B2 HIH OWRIE 2 £ DR
KERICHER: LT e, &5 ARSI HRE 2 15
D Z LN K W AEROFEEE BB TIL53 2 B 727
S T FEAR 7RG B D HETE 23 FIRE M 2 Bt 5,
[GiE] Z oRHBEAEER L v oSz 585 (&
F5445) 1TV T 17 loci VNTR B L LS/ LR
Hr(MiSeq, illumina 1) 2 5Effi L 7=, kD Rt EGR &
FHEAIE R T A L. AR OHEE &
BIlrolz,

(RS 5R - BEE] S A1 & 458k VNTR 513
FORT 7 LAESIEREBREG LTI LIZE 2 A,
WFEEEND 2 WEE, 2 REEND 3 REEZE~D
JEGURTE D T IAPEDHERE STz, FRICRH CHEME
PRBE R AR B CIIRE R B 42 DA 208 R G
DOHEICHFHATHDL EEZ BT,

URFE R B, Al =] ]
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9. VNTRIEHROMER 7 1 — RNy 7 O BARH 72
FFEIZ DWW T OFTEvaluation of DNA extraction
methods for real-time VNTR analysis of Mycobacterium
tuberculosis

[ B/) B2 W & RIS VNTR A 2 i 5 2
L HRE LT, BRBRIAD S VNTR A % B
TR T DR BT 5,

[FE] EHFREEMEREEIC BV TR E A

DOIEFETH U AWK NALC-NaOH JLBRFR K 2 INEE L |

FERZE ORI E C—RMICHVWL RS
DNA flitHi% (QIAmp % [QIAGEN], Loopamp pure
DNA JE[ZAMES:].  TagqMan MTB A BiTALEE [
v =], TRC MKRTLERE Y —]) % H T DNA
ZHht 9 %, Z O DNA Z#1kF & L TIATA(12)-VNTR
MAEZE 2720, DNA MHEOF 21T 5,

(K5 - B8] BEOHERICBNTHEHA I TV
BGLEE & i 5 &0 QIAmp 5. Loopamp pure
DNA 75, TagMan MTB F{ARETALEE, TRC MAH]
ALERYEIZ X THIH & 1172 DNA X VNTR B IC &
Vi LTz MRS 72 OfEHT T & 723 locus
$:3.6+09,7.6+38,7.5+3.4,94+29 8.1%4.1),
WS DB & JATA(12)-VNTR # DRI =R ITA
ERMHEARS Y | HENS G ENDHREEE 2+, 3+
[H#E3E]. n=4) TIXEEN D VBRIEEE (=, 1+
[H#E7E], n=4) L IR TREDOKINRB @M -T2,
BRI, b o & b RfED B> 72 TagMan MTB
RRIRETLERE T, HENSZVRAEETIE 11.820.5
loci AT ARETH Y . WEDDIRWVBIERETIZ
7.02.2 loci BOHTRIRECTH - 72 (p<0.01), HED
LV THIVE, K2R D AR R O
FECAE Uitk s b Z itk &
FHE L L IFIE AR IS VNTR BRAE 23 520 C & 2 mlREME
Wb 5,

URHR R B, Al ]

10.  WIRMEFRFEEIEICR T D REEE Y ) L AE R
@ FF Al Application of whole genome sequence
analysis for relapse cases of tuberculosis.

[ B TEKIE L T B DT ) DREHEHEDEAL
P2 LT 2 BT, B OR—VEDMBRD TR
EBZZLNANKMEFRORIE THRAELZEY / A
L UNAY S (ADY S i N

[JFE] BT B8V TR A L FHRIERTIZ S
VN TRITTENARRIR & FFRRFOE RS /7 & DNA % %

L. Miseq(A /v X FTHINCTRY /) IR % 30 L7z,

H37Rv Bk &2 S MRECH & L CTH 7 AECHIZRE L, il
[EIVERREED O RIS CTRAE LB YT ) LD
/AR S A SNPs Bk U CHEM Lz, &t 47 IEG 2 %f
gL LT,

[#5 5] 7tkiETdH D VNTR ¥, RELP METIE,
FERT - BOW YT ) LUNERAEFERET D Z LI
TREETH T, —JF., &7/ AEFILE T, 18
JEF]TIE SNPs 2338 HALZe v o 7243, 29 SEB]Ti
1 fHLL E> SNPs DEFEDFR D BTz (FiENEED &
B3 E TOVFEAE SNPs £ : 2442 (HAER]) , &
MULEEROREBLG T2 LIZE ZA, FFED
BIEFIZBIT 2 EROERITMR I o T,
[(B2] &7 7 ARV T 25 2 LI2 X0 BRICE
DB TRAET MO TN ERORAE 2 TR
L2 ENARETHDL EEZ LN,

CRHE LB, Al R ]

L7 7 L A% /Reference centre

1. HIBREESEM R 2% (IS6110 RFLP) K& OV &L
FIZH (VNTR) 97 & HI 7% i o Rl )
TRAEFT, JRBEEE AT - T2 R S L 0 B L 7=
FEFBRGCBE NI B WV B T, HER D72 D
FERERR A 77 L AR E LTZEEL TV D,
2013 4F£1%, 1S6110 RFLP 4347 3 f4:. VNTR 4347 25
O &1T 72, 72, 2014 X, RFLP 04T
3£, VNTR 5007 51 D oHr 247 - 7=,

2. HEFEERLAI AT IC X B BUER E O R E

i K T 266k 22 40> DNA-DNA hybridization
(DDH)¥ » N ETARBE & B S L2 EIZ DWW T
16S rDNA., rpoB. dnaJ B Ax 5% O KLY & AT L |
PiRE OFRE iz &) 217> TW\W5b, 2013 4F
FEVE 165 1, 2014 FEEE1E 193 RO 3T 24T - 1=,
3. PCR & W= H5EEH & M. bovis BCG D5
BCG 73, ILHIE DU 7 F 4584 O BIE ) TR
DD, BT, BT L AERRE TIXIR T D HUERE A
R S AURAE L7256, B ORA CITb R &
LCRIE &I, FEREHE L OERNITINEECTH 5, BCG
DIFEEIX 1S6110 RFLP 34T THIE T 2 O EHET H
% W FEREE S AFAET 5 28 BCG IZIZAFAE L 72\ RDI
TEIROF MA PCRIETHRINT 5 Z EBRARETH D,
2013 FRBEIT 1412 2014 LI 18 E D 3T 24T o T,
4. iEEK O
PBEREORKEEHEL A E L THEBE O
Ha2%ER L TWaD, 2013 1L 11 #8, 2014 X
SO ETo72,

5. fERBIaE

i 5 i AE AR TR T -O LR A T O L B IR AT 4 2 3 % %
Gr b LT ERINHE 2 S0 L TN 5, 2013 FF- 1T 5 44,
2014 FEFEIT 4 4 Zxtg & U CEBIRFE 2 5206 L 7=,
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1. FERE ORI DT 8 DR FFBL R Z — 2 D
i % Research on gene expression patterns in
peripheral blood to indicate pathogenesis of tuberculosis
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BOBZR LT (N=58), EDIZT T 4 RF 7 F v
I 52 AR BESE O #R B[R] - T db 5 FoxP3 iEfx
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2. FEEEOIRREICEE T HHHELE T X X 5
Bk~ 1 2 7 RNA O£, Research on regulatory
molecules associated with tuberculosis
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Za— RNL7ZARAWEW RNA T, Avbrvy—
RNA(mRNA) & 56 L CTIEBIEFORBLEZ(KT
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BURNT 24TV, 18 FHURBAZISE OER 2B 58
HIFEEE & 705 miRNA & L L, ®faRiE o E
FERZ BRI IS BBk 5 .
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MDR TB #£. non-MDR TB EfDIRIERTIZIBUNT,
miR-223 & A % —7 =11 ymRNA 2NEADHE%
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DIRIEDTRVVRHE T, R IREZHIE L T b

AREMESNEH STc, A% & BT R E ORRR
L oo THTT 5,
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3. IHEMEREEZ B DIGRAGIEMEALIZB D 2 K+
i}, Factors associated with false-positive results of
IGRA in patients with active tuberculosis
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L, Filemila/{s 2t 2 NE 35,
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VI ONWT, BE=XT LA EHNT, 27D
THA WA MIA DT O T =V EfRIT LT,
Fio. ODBREOY T ITIE, A M A CEAM
fia % # e HTARIC K o TR 9% Fluorospot 120 51
Rt 21T 272,

[R5 - BEE] 459 L DBED S B 19 4 IR
AATC IGRA BEPETH V| 80 ikl L&l 8 44
2 A DMAREMEZ R LTz, 9 NITIRIEBRfa & I [htEis(b
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BREMEEZ R LT 19 LI OW TR Mt 2z 72
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WCBE T A A ¥ —ua A F 2 (IL)-2, IL-1 receptor
antagonist 72 & OFFERENEIEAIC & > 7223, Btk
b L2V CIHRED £ £ Th o7, IGRA A2
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ERIZE L ER NN &b EBIEMZIC LD
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4. FERZEALRRIRR O EIE & Z A B 2 AT
/Research on spreading Beijing genotype strains and

multi-drug resistance

[BM]X N 2322 OfEEEELEDOO L STH
V. BUE, DREOANEAREEREEROE 3 TH
BHIN, FEEOBIERPUIET 5 EITZ L, bR
EOERNEFEE L EEEZMOLERD D,

[FIE] N hF i, o~ A JfifERE & O ILFRIBFZE T,
TRIEIE O 70 WIR IR BRI 4 &0 TR AN 47 B
SN AERZ I O BIENT & BRIRE P H O Xt a
1T-o7=,

[f55 - B8] DSz 465 ko H B 175 &k
(37.6%) M ALAERASE (ancient) YL, 97 #K
(20.9%) P AEFHTEL (modern) HUIZJE L. 91 #K
(19.6%) W7 7D EAI Bk Th -7, dbiT
AR, PR 0 (Rl <55 7. body mass
index <18.5) (2% < AL, BB ANZ — O—#
TOHENE NI, A V=TV REANLVT b~
A 2 U E R AL AR B T D RRIC BV TR
@D o T2 (39.4%, 40.0%) ., WIEIZAMERIL 4
KT45%ThHoT,

AR AL TR AL R R A L RO A RSB IS B L C
BY., BHZA Y =T Y ROYEIMERAE NI & 1%
ORENCE T D N LA ANOFERIEE L, +oiciE
BEi~& L lbhi, EERENRFEZESRBE IO
DOREICE T DHMENFEZ R ICEBNT D H L Th
Do
[BERE A, AIEME, LHEET]

5. X M BB DAEEIE D18 FRG MR AR T O
%%/ Research on host genes associated with tuberculosis
in Vietnam

[B] MEEEThHEI VY ) —RFESL YT
(MBL)WRIRAREICHEAT DL, ~/m 77—
72 EORAMBAIRFEAR 2 B AT B & AMEE I D,
MBL #/5 ¥ (MBL2) (ZIZH§RERAE S D\ iduf o i
AR T %2 & 72 & 3 I ZR(SNP)OMFETE L, Fox 1
TEBYMEREEZ . IETEVERE 2 YSE (LTBI) & MBL2 SNP
DB Z FRET L T2,

[FE] N b ol oEBERFERTICEZY, N/ A
M0 774 2 OFBIGFEZEE (HIV BEYLE) | 556 4
O > b — LI B W CREEET 21T - 72,
BB D 5 B 429 B TITBE S Vo R ERR OB s
FREHOETHF Lc, A& —7=nr vyl
FABRIZC LTBI O HEZHE L7 109 4 OERERE

BREHELT IO T HRRE L,

[FE5R - &£22] Mg MBL miREAFES SNP 24
T HE I VFEEERE ICBWTHEEILD R > 28,
LTBI O % SNP M IZEI A B - T,
MBL O @i BEIE, fEE R . ) R oo 89
BN > TWA D TIE AW EEZ BT, i
EE OB e, i) T2 ofE
AT ED BT,

FERE DG B3R ICE IR REICES5-35 5 F & 17
ELTIT< Z &, Brlliai TRA & B 5,
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6. NN T LN A T OB R B R O i
T 53 BERR I 61T D AR — 1k & &AM, Clonal
expansion of Mycobacterium tuberculosis isolates and
coexisting drug resistance in patients newly diagnosed
with pulmonary tuberculosis in Hanoi, Vietnam.

[ Background ] Newly diagnosed patients without
anti-tuberculosis (TB) treatment histories have not often
undergone drug susceptibility testing (DST), but have
received the standard treatment regimen without
information about their DST profiles in many countries
with inadequate resources.

[ Methods] We collected 346 clinical isolates from
previously untreated patients with smear-positive active
TB in Hanoi, the capital of Vietnam. Of these, 339 were
tested for susceptibility to four first-line anti-TB drugs,
including (INH), (RMP),
streptomycin (SM), and ethambutol (EMB), using the
proportion method. A pyrazinamidase (PZase) test was

isoniazid rifampicin

used to assess pyrazinamide (PZA) resistance. Results of

the culture-based drug susceptibility tests were
confirmed by those from reverse hybridization-based line
probe assays (LiPAs) that detected mutations associated
with RMP, INH, PZA,
resistance. To investigate a diversity of these strains,
1S6110-probed

polymorphisms (RFLPs) were analyzed. Nucleotide

and fluoroquinolone (FQ)

restriction fragment length
sequences for furA-katG and fabGl-inhA operons,
transcription units responsible for INH resistance, were
also determined.

[Results] Of the isolates tested, 127 (37.5%) were
resistant to at least one of the four drugs, which included
93 (27.4%) isolates that were resistant to INH. RFLP
analysis identified four clusters defined by similarity of
the band patterns, which accounted for 46.1% of the
tested isolates. Among the clustered isolates, 37.7% were
resistant to INH, most of which (85.4%) carried a g944c
which S315T amino acid

mutation, causes an
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substitution, in the katG gene.

[ Conclusion] Our results suggest that drug-resistant
those with INH
characterized by a single mutation, S315T, are spreading

strains, particularly resistance
in Hanoi, Vietnam. When RMP resistance is combined
with this setting, patients are not easily cured by
conventional short-term treatment. We will need to
carefully monitor these trends and search for the origins
and transmission routes of these strains.

[ Collaborators] Hung NV, Ando H, Thuy TT,
Kuwahara T, Hang N T, Sakurada S, Thuong P H, Lien
LT

[Keicho N]

7. FEZRRA & HIV iR GEE 2R 1 S it 7
T=a VU URELE Y RS 7 & v b Potential
function of granulysin, other related effector molecules
and lymphocyte subsets in patients with TB and HIV/TB
coinfection.

[ Background ] Host effector mechanism against
(Mtb)

dependent on innate immune response by macrophages

Mycobacterium  tuberculosis infection s
and neutrophils and the alterations in balanced adaptive
immunity. Coordinated release of cytolytic effector
molecules from NK cells and effector T cells and the
subsequent granule-associated killing of infected cells
have been documented; however, their role in clinical
tuberculosis (TB) is still controversy.

[ Objective ] To investigate whether circulating
granulysin and other effector molecules are associated
with the number of NK cells, iNKT cells, Vy9+V32+ T
cells, CD4+ T cells and CD8+ T cells, and such
association influences the clinical outcome of the disease
in patients with pulmonary TB and HIV/TB coinfection.

[ Methods ]

granzyme-B and IFN-y levels were determined by

Circulating granulysin, perforin,
ELISA. The isoforms of granulysin were analyzed by
Western blot analysis. The effector cells were analyzed
by flow cytometry.

[Results] Circulating granulysin and perforin levels in
TB patients were lower than healthy controls, whereas
the granulysin levels in HIV/TB coinfection were much
higher than in any other groups, TB and HIV with or
without receiving HAART, which corresponded to the
number of CD8+ T cells which kept high, but not with
NK cells and other possible cellular sources of
In addition, the 17kDa, 15kDa and 9kDa
isoforms of granulysin were recognized in plasma of
HIV/TB

granulysin.

coinfection. Increased granulysin and

decreased IFN-y levels in HIV/TB coinfection and TB
after completion of anti-TB therapy was observed.

[ Conclusion] The results suggested that the alteration of
circulating granulysin has potential function in host
immune response against TB and HIV/TB coinfection.
This is the first demonstration so far of granulysin in
HIV/TB coinfection.

[ Collaborators] Pitabut N, Sakurada S, Tanaka T,
Ridruechai C, Tanuma J, Aoki T, Kantipong P,
Piyaworawong S, Kobayashi N, Dhepakson P, Yanai
H, Yamada N, OkaS, Okada M, Khusmith S

[Keicho N]

8. N BT L S A T OYESANMEREE OBLIR &
fE IR - D #EF/ Primary drug-resistant tuberculosis
in Hanoi, Viet Nam: present status and risk factors.

[ Introduction ] Resistance
tuberculosis (MTB) to anti-tuberculosis (TB) drugs

presents a serious challenge to TB control worldwide.

of Mycobacterium

We investigated the status of drug resistance, including
multidrug-resistant (MDR) TB, and possible risk factors
among newly diagnosed TB patients in Hanoi, the capital
of Viet Nam.

[ Methods] Clinical and epidemiological information
was collected from 506 newly diagnosed patients with
sputum smear- and culture-positive TB, and 489 (96.6%)
MTB isolates were subjected to conventional drug
susceptibility testing, spoligotyping, and 15-locus
variable numbers of tandem repeats typing. Adjusted
odds ratios (aORs) were calculated to analyze the risk
factors for primary drug resistance.

[Results] Of 489 isolates, 298 (60.9%) were sensitive to
all drugs tested. Resistance to isoniazid, rifampicin,
streptomycin, ethambutol, and MDR accounted for
28.2%, 4.9%, 28.2%, 2.9%, and 4.5%, respectively. Of
24 isolates with rifampicin resistance, 22 (91.7%) were
MDR and also resistant to streptomycin, except one case.
Factors associated with isoniazid resistance included
living in old urban areas, presence of the Beijing
genotype, and clustered strains [aOR = 2.23, 95%
confidence interval (CI) 1.15-4.35; 1.91, 1.18-3.10; and
1.69, 1.06-2.69, respectively). The Beijing genotype was
also associated with streptomycin resistance (aOR = 2.10,
95% CI 1.29-3.40). Human immunodeficiency virus
(HIV) coinfection was associated with rifampicin
resistance and MDR (aOR = 5.42, 95% CI 2.07-14.14;
6.23, 2.34-16.58, respectively).

[ Conclusion] Isoniazid and streptomycin resistance was

observed in more than a quarter of TB patients without
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treatment  history in Hanoi. Transmission of
isoniazid-resistant TB among younger people should be
carefully monitored in urban areas, where Beijing strains
and HIV coinfection are prevalent. Choosing an optimal
treatment regimen on the basis of the results of drug
susceptibility tests and monitoring of treatment
adherence would minimize further development of drug
resistance strains.

[ Collaborators] Hang NT, Lien LT, Thuong PH, Hung
NV, Thuy TB, Nanri A, Mizoue T, Hoang NP, Cuong
VC, Ngoc KT, Sakurada S, Endo H

[Maeda S, Keicho N

OIRBER DA 2 —T =iy & LR DTS &
@ B4% / Association between tuberculosis recurrence
and interferon-gamma response during treatment

[Objectives] We investigated the relationship between
tuberculosis recurrence and Mycobacterium tuberculosis
antigen-stimulated interferon-gamma (IFN-y) responses
during treatment.

[Methods] Plasma IFN-y levels in active pulmonary
tuberculosis patients (n = 407) were analyzed using
QuantiFERON-TB Gold In-TubeTM (QFT-IT) at 0, 2,
and 7 months of the 8-month treatment received from
2007 to 2009 and the patients were followed up for
another 16 months after treatment. Risk factors for
recurrence were assessed using the log-rank test and Cox
proportional hazard models. Random coefficient models
were used to compare longitudinal patterns of IFN-y
levels between groups.

[Results] QFT-IT showed positive results in 95.6%,
86.2%, and 83.5% at 0, 2, and 7 months, respectively.
IFN-y
significantly during the treatment course (P <0.0001).

The antigen-stimulated responses  varied
Unexpectedly, positive-to-negative conversion of QFT-IT
results between O and 2 months was significantly
associated with earlier recurrence (adjusted hazard ratio,
557, 95% 2.28-13.57).

Time-dependent levels were

interval,
IFN-y
significantly different between the recurrence and

confidence
changes in

nonrecurrence groups (P <0.0001).

[ Conclusion] Although the IGRA response varies
individually, early response during the treatment course
may provide an insight into host immune responses
underlying tuberculosis recurrence.

[ Collaborators]Hang NT, Shimbo T, Hong LT, Tam
DB, Lien LT, Thuong PH, Cuong VC, Kobayashi N,
Sakurada S, Higuchi K, Harada N, Endo H

[Matsushita I, Hijikata M, Keicho N]

RS - (LR ES R Y= 2 | / New Anti-TH
lDrugs and Chemotherapy Projecd

e E CHURS I O IR A H > TN D O
IR T m Y =7 FOHBTH D, BARITFREZ
PERER DS-TB : <4 » J | ZAIMIMERE% MDR-TB : <
9 » HIgEEZATRelIZ T2 2 ALl EoF#Es 5o -
A EFELEZIRBEL U2 B - 2 m O -ER L o A v
D] ThH D, A7V s bOERESREIT 1)
U A% R D SR 2 RO I 78 HAR S (R IR N B
RE : PK, HEPHIEME - PD, HHFIHFAMEM : DDL, iR
YT =%1 7 : TDM) |, 2) Bz LA
7o 8 LR AL R E o B sE = RO v
VAVORFETH DL, WITUEEEE NPO AHAE
TB-Alliance CKE) . EPNH O RILE | Working
Group on New TB Drugs (WGND; Stop TB Partnership,
WHO) &H LD TV AR TH D,

(1) ZIEAIEA O THEHVEMEAHR N T A — & —fi
Hrl B ZOEEFIFERHFRRIC T 5 TEEAIMAH A
TERfRNT) 2 BAIC, FiBlEA S o ek g o
n~ 77 7B &5HrE (UHPLC/MS-MS) % v
T a) GIROX T A7 b) TRbifizE
DOEERE - IR R #ESLICE T TR 2D T
W23,

(2) ZHFHOPFHIRIRE L ¥ A Gl FREA
T&E 5 [ LW invivo #HliR OBAFE | 2 B, [543
FA A=Y TEHTEEE (Photon Imager OPTIMA) |
EHOFBURIR T AL A U TE ARG H3TRY B4
AWT, =7 AT T VBT D 0RERL Y
A OFHI R (HEOCTEBITRE ORERFHER - xR -
TR « R EME - fih) IZOWTHIE 2D T
Wa,

(3) A7 1 ¥ =7 bk TB-Alliance 5 & OVE Py LK
{3 L LT 2 a — b b R TR LR
(GHIT ; 2013 2R L= 32 E oo s Rk R
DOWFFEFESAR) O DFEERMEE T vy =7
I (High Throughput Screening: HTS Project) | {2350
TENME—DAZ V== - 7Ty bR—Ah& L
THREA R L, BHELREEE LT 252odh 5,

1. PUREZ SR PG 2 b & L2 iR E =
2 7 I DT 8 O FERERR R Basic research of
the second line drugs focused on the TDM (therapeutic
drug monitoring) study setting.

(5] i e ORI, B8 % 721 2RIEA
DIEBE TR DDICHER 2 FBETH D, ML
FRIED X 512, RMZHIOHAMRIE T, EWHMHE AR
AR TR & 5 FAN DM AIAEN TN DY
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B, ERICHRNTH L EEZBND, ZhE
TH-BIREL=a—F /v VRIIEEEZ L E L
T, v U AMSEF I B REAETIE AR L TE T,

[BEW] mERE e~ 77 7/ &0
(LC/MS) & HWTC, HUitz3Es im0~ 7 A 1
HErh B R AATIE O RET 21T o T2,

[ FIE]19BALB/c~ 7 AZH A% 5 H R E & 5 (7
OERIFKET) LT, 4 Y77 ThRlkE, 310
DN IMAEA [ L7z, LC/MS-2010EV % HI &%
MmAA 2~ (G L0 5% 0.25,05,1,2,4,8,
16,24, 48 I¢f) 12331F 2 if i L % I E L. Phoenix
WinNonlin (Certara Japan) | K Y W EE T X —
g2 —ZBH LT,

[R5 5L & B ME R b OREILERIES LC/MS B E)
FHOEET, LRLIEAZTLT 5,
1) BEICH K525, thioamides <° delamanid 1%, 7K
WAL EfEELTLE S 2D, E2TO LR THK
VA% FHVN 7=, 2) Aminoglycosides 13, &1 % B LM
IZv 7 FEEDHZETEINT S 2 DRz, R
VX7 B OFE L LT trifluoroacetic acid (TFA) %
V72, 3) D-Cycloserine <° p-aminosalicylic acid 1%, 7K
ETEET 22T, BIBERNE LS BA LT

4) ¥ERIMED clofazimine <° thiacetazone DB ENFAIZ I,

0.3% acetic acid & H A % / — /& AWz, 5) ML
FTOWER T, TNZNOIEHS O e/ NE BRI
JEAHEE CIEMICER T D2 EBFLATH S, i
H 5L, THHE]

2. ZREE OO HIRE L ¥ A v & I [F IR I b
FFAMC & 2 [ LW SEBRIE VRN R (B £ 7 L R) |
O FEERFT Development of the high through-put in
vivo evaluation system for the various drug-combinations
therapy.

(] &y 7 BRI T A A TSRS
B, MNICIRERYE S  5 F25E £ 7 /L DB
BEMED TN D, mOrange2idfn 1% 7/ L EIZHE
SHTREEHE 2 VBB L7223, in vivo Tl 43 7edt e %
BINC&E A oTe, £ I TEREMET ML -
T, FERICEEER S < BREEDERNEEZ S
NTWBEREORaE X 37 'E  (tdTomato,
mCherry, turbo-635 X Vibrio harveyi 3NV 7 =
7 —F¥LuxAB) %38 IV fEE Mycobacterium
tuberculosisZ /E$L L in vitro CHeili7pd e % X
B A BRI T D R A i L7z,

[BA] &K, SRRl X0~ 7 A ERNT
DFERZEE DEFRRDCAFAETNL 2 B B2 T 5729
2, wkERE (LA—4—EAE) Iy 7=z
7B AR S YD,

[FiE] R aRPEPAENTZ ST AI R
pASTA3 (tdTomato), pCHERRY3 (mCherry),
pCHARGE3 (turbo-635)i%, addgene tt CKE) 25
WAL, RKIBEICHBE I E-%, v MUFEEHE M
tuberculosis H37Rv |ZHEAGA TS, WEPENEFRS SEHEE
Vibrio harveyi HI/V > 7 = 7 — luxAB & 113,
77 A R pUT/IuxAB (#1734 ) 726810 H
LT, HiE MBI~ 2 ¥ —pVVI6H (hygromycin
MPEDH) (THAA AT,

@ in vitro BUETEMHRIEICOWTIE, BEHER O
Alamar Blue 145 & O LR 21T - 72,

@ BE, RRGBEYET LV (BALB/Q~ TV RA) &
FA A= TR EEE (Photon Imager OPTIMA,
BioSpaceLab ff: : {A) ZHW T~ 7 2N TOEOL
ORI & RE,

(R L BR]ENENOREE AR L KIGHE.
M. smegmatis, M. tuberculosis \ZFB S 7=, H O
Fi B ARC BT B TS PR ERF - Signal/Background (S/B
bk) KO8 Signal/Noise (S/N kb)) 75 HUE{EMHEHIE
Wl a2 X7 i, tdTomato TH D Z &
RENTZ, VYT 27— LuxAB O E B TIEE DME
NWTNWDNR, Vo7 =T —BEDRT v 7TRnEE
Y HIH R BRI T 5 HIEL Y bEMTH
5, MEMINIE XD & invitro TOREREIEH >
X7 E 1% tdTomato T D Z L2V LTZ, (AL
L SCERF T RE DA (B FE A SRl IRy
BRI 25 TiTo7, )

[ JF#4E, S MAESL / Khisi Mdluli, Kaneko T
(TB-Alliance, US)]

3.AEMTA T T Y —ExtG L LT BB -
ERIE A OB A7 V) —=27Novel anti-TB
drug candidate discovery project from the chemical
library.

[B/] PUEEZEEMEA F7> HIT L& OB -
GHIT/TB screening /7' 0 = 7 b, Frl bz
kb D 7T 7 AL O BRI ~0
AhiE, @ BIEM OFEEERE L U P persister (Fifit
AEFREE) M. @ PRIOHIE A2 FL (narrow
spectrum) . @RAFZRREATIE, © M3 L OMAAE
M (CYPFHE) 237y, £ A,

[(FIEERER] (LEMT A 7T ) —nbiEkI
44,443 T DAL E W 2 X BIZ, TREO HTS 27 U —
=7 (high throughput screening) % 3Zfii L, BAZExt
B L DAL AW A YRR Lz, (1) 1% Screening :
MABA*/EPE < 30uM (384well; cutoff 25%) = 556
b&W., 2). 2™ Screening : @ MABA*JEME < 30uM

(96well; cutoff 10%) =178 {b-&4#), @ LORA**IE
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PE <30uM = 179 (L&, @ QL @iz bs
Y = 75 tah, @ OL@%zmaL, Ok
Cytotoxicity (ififid #MEatER) 25 3 RERREETERE = 15
LA, (2) 2™ screening (2 LV . R &BERSEIET
DHREETENE, RWMlaEr:, FER e ok
BIMER I CTE B 4 75 A X — [T bT-, (3) 3%
screening Clx4 7 T AZ —L 7 747 VT &= T
~A =ty b7 TR —ALEMOF 53 {LEWE
SR, BB HIMMPERE LI 3 #R 2 A T iR TR
M LT, RER. FBlObEE A G T 5 3 A
DALE &R E LTz,
*MABA (Microplate Alamar Blue Assay) : 45514 T
TOFF I IERER
**LORA (Low Oxygen Recovery Assay) : #t=S:1F T

(FLIEHIEE) COHuETEERIE

[R2] HHloTESEEMIE S OBRFEIZ T T
“H2L (Hit to Lead) Project / GHIT Fund” DA Bt
WHkTe,  ORBFZEIE 7 0 — S b~ L A BitTiR B L 4
GHIT Fund D7 m Y27 b ThH D)

[+H-#4, JEHFESL / Kaneko T (TB-Alliance, US) /
HE P 2R TR - RIS R AT SR T ]

4. Comparative Study of the Effects of Antituberculosis
Drugs and Antiretroviral Drugs on Cytochrome P450
3A4 and P-Glycoprotein.

Predicting drug-drug interactions (DDIs) related to
cytochrome P450 (CYP), such as CYP3A4 and one of
the major drug transporters, P-glycoprotein (P-gp), is
crucial in the development of future chemotherapeutic
regimens to treat tuberculosis (TB) and TB/AIDS
coinfection cases. We evaluated the effects of 30 anti-TB
drugs, novel candidates, macrolides, and representative
antiretroviral drugs on human CYP3A4 activity using a
commercially available screening kit for CYP3A4
inhibitors and a human hepatocyte, HepaRG. Moreover,
in order to estimate the interactions of these drugs with
human P-gp, screening for substrates was performed. For
some substrates, P-gp inhibition tests were carried out
using P-gp-expressing MDCK cells. As a result, almost
all the compounds showed the expected effects on
human CYP3A4 both in the in vitro screening and in
HepaRG cells. Importantly, the unproven mechanisms of
DDIs caused by WHO group 5 drugs, thioamides,
and p-aminosalicylic acid were elucidated. Intriguingly,
clofazimine (CFZ) exhibited weak inductive effects on
CYP3A4 at >0.25 pM in HepaRG cells, while an
inhibitory effect was observed at 1.69 puM in the in
autoinduces

vitro screening, suggesting that CFZ

CYP3A4 in the human liver. Our method, based on one
of the pharmacokinetics parameters in humans, provides
more practical information associated with not only
DDIs but also with drug metabolism.

[Horita Y, Doi N]

5. ZAIMHERSZ B3 2 DL 3k AR PUE S
1T B-lactamase FHLEAIGEHEED in vitro HTEETEE
W BT % W% S In

of Mycobacterium

Vitro Susceptibility
tuberculosis Isolates to an Oral
Carbapenem Alone or in Combination with $-Lactamase
Inhibitors

[Abstract] We evaluated the antituberculosis (anti-TB)
activity of five p-lactams alone or in combination with
B-lactamase inhibitors against 41 clinical isolates

ofMycobacterium tuberculosis, including
multidrug-resistant and extensively drug-resistant strains.
Of those, tebipenem, an oral carbapenem, showed the
most potent anti-TB activity against clinical isolates,
with a MIC range of 0.125 to 8 pg/ml, which is
achievable in the human blood. More importantly, in the
presence of clavulanate, MIC values of tebipenem
declined to 2 pg/ml or less.

[F] ZAIMPEREZ ORI L A i3, SRR
HBIN T D Group 1 — 4 DIEFITHERL S T
Do —H. ZIH DA TIREP R A RERAEHNIZ D
WTIE, B-lactam SRHFUEH 7R £ 0D Group 5 drugs 7341
IAEND, Bl ZIE, B-lactamase FLEA] & DA
RO NS R LA ZPUEEOER A e ERZET BN D
D, BIEIEERIRT — 2 B2 L b AR Be I
SNTWD, —FHTHREIL, BAFOERFORELE
ELTHIMENREN TN D, L LBURTIE, #
RPN FEARNIZIR 545 Z & < B-lactamase PH 55 Al
DU EBEE T 570 E REIZHIOFAEREICHE
ATITIE, ERE, RUIIRMIC K 2EEM. #H
IR EDOH THRENE SN TN D,

[ B8] B OBGFREZR B LS~k A R R E R
X% B-lactamase PEEAIDEAH T TOZAM MR
(T 2 BUBETE PRI DWW TR 21T o 72,

[ HiE] AR A RPLE I (meropenem .
biapenem, tebipenem) &7 I/ X=1VU U RPIFHIK

(ampicillin, amoxicillin) (22T, FAMHE fE R
SyBERR 21 MRaeE e MURIEICH T 2 RANEE
FH.1E 2 % ) 7E L 7=, Amoxicillin+ clavulanate @ iR
57 BIERR 2 3 e B B L6 9 2 BLBETE PRI DV T,
D Eb 8 DO THE SN TWVD A,
clavulanate DR E TR CIZ L - THRZR > TV 5,
T ZTABRI T, R THWLATW D RE&EIZ
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BT 2 M IEDIRE A 5512 LT, B-lactamase PHFE
RO % . 2ug/ml F721% dpg/ml IR TE L7z,

[FEREEBR] B-7 7 ¥ L RHUHEHEH M T
tebipenem O B IR 73 BIERR 12 %32 MIC range 735 & {fﬁ
BEMITH -7~ (MIC range = 0.125-8ug/ml ), =5
\Z, clavulanate Z ffH L7254, 2pg/ml LT OYRE
TR T ORI BERDOYEFEN I 2 BTz, FEAIE=
PERRIR 0 BERR (O3 D a2 SRS~ D & |
tebipenem > meropenem > biapenem > ampicillin >
amoxicillin Toh -7z, RIEROFEFRDS, B-lactamase BE
EROFHRRCORO bivTe, —F ., FEHIMHEERIR 5
BERRIZXT LTI, tebipenem > biapenem > meropenem
> amoxicillin > ampicillin & 72 ¥ | ZIZF1D MICs,
fEi%, Ipg/ml | 2pg/ml . 32ug/ml | 64pg/ml
T ®» o 7= . Amoxicillintclavulanate & O
meropenem-+clavulanate ¢ A Ef AR 55 BERK 12 %F 9
% MIC range 1L i, <0.25-16pg/ml M Y
0.25-2pg/ml T V. 2009 FEIHE SR HNE L IE
E—ET R TH -7, Ampicillint+ clavulanate ®
MIC range %, amoxicillin+ clavulanate & [F]%% T -
76

[E&d]lafkz@ml T HEAOAECED ST,
TINSSRR LR EEIL, 7 I/ _=2 ) CREUA
LU GIRREMCTHREEEZ R L, B A~
JRTALATHDLZENRENTZ, KRFTIX
isoniazid < rifampicin % & LeBEAF O HURE I 11 ﬁl
DOWT S RRRICHETEEZE L7722, Zhb o
& ORI A XPETRRD b o7z,

(Y FEESL, RTMME], BT, THECE]

. 8ug/ml

6. FHR AR b Rk D~ 7 v T 4 FMed
WMoA 77V —%ktg L LIoH LB E IR R -
o= #i b & % © & 38/ Drug discovery of novel
anti-mycobacterial candidate compounds from the
macrolide library: newly synthesized and natural
resource origin.

[ BEf9] Mycobacterium. avium complex (MAC) Zxf
LA L <Icv 7 a4 FEEmEEICHER)
R~ 7 0 7 A FHEE - Ak e oK &
AL,

[F1E] BAGBRE L 2 FEDOA Y T~ A & 6
1tE% (spiramycin) SPM568., SPM574 % HW T,
~ U AERET NVRICET D L EMIE SO in
vivo TEIRBN R A Bt L7z,

% : BALB/c 8 i Q(AATF ¥ — /LA « U 3—),
TBHERE - n=33/group. Control ¥ : n=57, #XE Y. :
M. avium 104, Clarithromycin (CAM) & B it PEER
107cfu/100ul/mouse, FEH| & FH4H&7E : CAM, SPM568,

SPM574 ; & 3ANE Tween80 (02%). 77 B 7 = A

(2.5%) % H T 10mg/ml 32 £ O BRI IR 12 FH S L,
BTG - Y 3 W%, 6days/IH T 12 B,
2mg/200pul/mouse/day O JH & THE &5, fiRH] « &Gy
1 HHE. 1, 2. 3 #Hf(Control #£DH) & e EIGHE LA
2, 4, 6, 8, 10, 12 HMZICHEIRERE AT L. il
FrFReR., ROk 2 40 B4 ) | C BR B, 55%% : OADC Enrichment

(10%) & glycerol (0.5%) A TH10 F&R M 245 H,
#- 25 1% Shake Master NEO (/XA A AT 4 ¥ A
T AFE) THREVSA AL, BEAR%, THI0
R EICZE N E I 100ul/plate BEFE ; B2 4] E X
2 E & 3 BN S LT,

[#55] BN EE % - Control #E13#&%5- 4 H 26 8 ¥
BT TEN R 2R L, & O%BEIME R % 7R
L7-,SPM574 ¥ 5-8F & CAM #5135 8 A I

FEDSIRBUL DNERD TN, FO%BEHEm A2 L
77o SPM568 $¢ 51T 4 ¥ B DL N i &
RLT,

lRE £ R TCOREDREROHEBRZ R L, &5 23
HUBRIIA B OEEIL A LN Do T2,
Hﬂﬁmiﬁ %5 2 H7>51% Control B, BT
HICHEWOHER LR L, TNENORECTERIT

mu&bBﬂwatO

[B£] AFEIOFERICBNT, MNEBUIBESEIRE
HHHICENE N OB CHEBOEHILH - 7223,
THOBHERIBFEIRE RT LD T o7, £
7= TSR E L & AP PN E 203, Control #F & Fblk L
TEREIRIFRED cfu ICHEEITRD ST, RO
B ERLT,

[#57m] SPM568 & SPM574 & b2, fifi, s, AF
fil DT I DfiEF R L CH MBS R 2 R &
oz,

(%, i HEEEsL, RIEME / LFEFEE -
B, EREA, ERFH, KN & (LR
) |

BIFGEFT D /SA A Y — R P3 JEGR B ) FEBR S %
lilﬁ“@iﬁ/}‘fib‘%ﬁfi?‘i%%ﬂﬂ'@%‘ﬂ FERZ T D
IR KB (R L QDB ME— DI CTh D, fib
1% D FERERF 50— GRS 21 - i BR RO
fig B, HTHIPUREAZEE - %%ﬁ& @#77?/ i

IRBZW3E DB « BASS - FHli—IZ3\ T, Y
FEBRHaER &5 H U 72 in vivo FEBR1 :UA%KEIKT%%)
Y ERFHIE ORI EBE N TTEH L5+
DIRREVEE R L, WIERIE AR X | RSO HLAE
WFFEICE T DB IR A IR SR L T 5,
[H#8E, F£2)11E]



1.

AEARB D

F 70 2 P 5 X D PURE: BCG TR 7 F

ZhR D HLi R F /A comparative study of anti-infective
activity of live BCG vaccine strain against TB, by the

different route of vaccination in guinea pig model.

[H] BCG (FRUERLEHIKE) X% H37Ra (A
FEEZBE HR) & BRSNS O & RIARICHE D K L
WAZEE T 5 Z & T, BCG 8T H37Ra DT
BT~ KRG Y 7 F U RBEL D

ZEEBEL,

BCG, H37Ra D# 1 K Ui KGEEAE

NEILE v b ORGP RIETREIC O W
TR R BRI L A a2 1T - 7.
[J7iE] BT v MCkEA 7RJRE & 2% © BCG

DO AEAEZFT - BCG 4 8 (1 #ERERE)
H37Ra2 (3 [Fl/w)

Kz
711 IRl g E N Dk

7o TEI IR 2 BT RE AL A 2 W N ZR R (i PN B 2 1 2K
50cfuifi) 5 7 W CTHER UMM, PR, MEkE Y o oXEC
DWTHIRFTA, llgemE &, BN AEREE. KUY
PRARARAT A X 0 R EX . BCG s\ % H37Ra
R NIAE & el U7z,

[#55] (1) (KJEEE BCG O 0 R U AR#E T,
BCG Ji F# 5 L RBEEOHMEEDY 7 F o xR
T, FEIRED BCG ZHEIWN AR L, Riksk
D 2 WBITHEE AR ST 5 &, BCG DK T
PERE 1 0 B T R E A2 R LT,

(2) L2 LI[FE—® BCG EAESRM TRy E TORIE

Z 8T 5D & FEEAE LRI £ CmEAEl L
oo DT EDING, U T F UGG RER b Y
£ TOHBERENGE TR0 b5 EGHETIMEI3IE
FER 2 0B OGN LD b D &2 BT,

(3) BCG & H37Ra % @i i CHERI AR L7-E

JVEy BT, ENENOE TEREIZH, HERY
VONENCBIT A ERE, AR (cfu) & bICHHE
7oA % 7R L=, BCG Oz T HEREILHREEZ O g~
HARS & WA L9 2 & D208, HERR U o 2 SEh Tk
Yl N R oz 2 Sk, HEbR U > Jios s s
TR DRI TH D EN S, Pl ~DiEBE

DHITBERE TG DIER 2 HIH L 7= b O EHEE Sz,

(2GR ]

HEX%

ATEE 251 MW TIE T ERHE. ERIHE IS
WT, ENENRE ORI, R FRIZENEIC R
LR EH L TWD,

EREE %

I.
I.

st
BRICSE 3R

<EHFIIT>

1))

8)

Hang NT, Maeda S, Lien LT, Thuong PH, Hung
NV, Thuy TB, Nanri A, Mizoue T, Hoang NP,
Cuong VC, Ngoc KTT, Sakurada S, Endo H,
Keicho N : Primary drug-resistant tuberculosis in
Hanoi, Viet Nam: present status and risk factors.
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