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Recent Progress in Diagnosis of Acid-Fast Bacilli
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Mycobacterium tuberculosis, a virulent member of acid-fast baclli, can invade alveo-

lar macrophages in vivo and inhibits antimicrobial functions. It triggers a signal

transduction process in mammalian cells that leads to cytoskeltal rearrangment. The

bacterial proteins responsible for the invasion process have been studied by a compari-

son of the genome sequences between M. tuberculosis and M. bovis BCG. The genome

sequences (including insertion sequences) are important targets for molecular diagnosis.

Drug resistance, e.g., nearly 80% of resistance to isoniazid (a prophylaxis agent), can

now be diagnosed based on DNA techniques. Recently, a rapid, serological test has be-
come available for M. tuberculosis infection.

Key words: Acid-fast bacilli, Mycobacterium tuberculosis, pathogenicity,

diagnosis, molecular epidemiology, drug resistance
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1 BEEORB~<Is 077 - ~OBALZITOEHE
Live MTB, 4 & 7:##H ; killed MTB, %L

BAF2TFA, BEHEEEH 2T THEAOLNVIZHD
(1997 4F), R EHREMAERE COEMBRER KA
Yl EHHIHIE N REET, SRR OB AR
BB Ehs, BAEE (L) IFERIUET B T4
MBEHEEE | +RELL. HBETTHFRILEC
FE G EHRARESRBE L TVE,

2T, M (TIERE) oMY, & ICmEN,
BHEBWT, 5T, BRI ESYHbE, B
HRERAL, SHROMNKEEZD.
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HHEILBALMEC, BITOEEREMIIME <
ru77—=VThHhs (H1). vrvuryr—-JIETA
E, RBBRERBERICL - TR Y 7+ WRERT B
L, MRBEEEHTHEBEL CREEELXEIH TS,
M OBRETIE, Btk 7y —, vV /) —ALE Ty —,
HHWE Tol Lt 7%~ (TLR) ZEDEENFE
AoNTwD, YT FUEERDERIZ, mce (myco-
bacterium cell entry) B{ZFA7— FT5% McelA
BEDF L. BEEY/ L12id Mce O vH 40—
FELTYT, MeelA 32D LD Mceel a2¥—1(C
FETH ABET (meeld) B — FKLTWw3E,

McelA BFI% b o - FBEAIIHBICHECBATA LI
75,

WEHEO2Y 7 L85 1998 FEICHMFE SN, #F
Bix, KBEXTEy b2 (ANYansy— o)
Tb 2ty bb2) JEY—4 RNA BEFEL-
721ty PLdboTwiy, BEAHENOEVHE
THEI oo, £, BF LD BCG b2
7 NEOREFFAMICRERTEY (F2), (H#H
W) HEEOREEER (BETF) OFRESEATY
5B

BHEIE~v 7077y —YNT, REERICHE CGRLT
5 (1), 12o0xA0=X5i%, BATAEEOBREIZD
VATU—VERHEEIELIET, 77TV — LD
TACO #% M (tryptophane aspartate-containing
coat protein) A XY, HARELMRFLT, 77
TV —n&) VY —LDRE (P-L fusion) #HIET
HZrik D, BEEIEAL, TACO BHIZMEL,
P-L fusion %8I ->TL 9.

F7, 77TV —AOBEICH T0nm DILEH T, «a
B2 EOMBEEAZMRENIEATS. 0L %
EHEA P-L fusion #BILLTCw2HEELIEZ L1
Twd, 600, BHER 7O bRy 7L /MKk
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2 #BEEHOY LEEHERTZF K
BCG (Pasteur ##k) TORFEHE

RD (genomic regions of difference) &
BCG TRELTWLHEM, #xiX, RDL i
X, T cell #EMIEL, T cell % IFN-7y
R EH S YD EAST-6 (early secreted anti-
genic target 6-kDa protein) % CFP-10
(culture filtrate protein 10 ; 5% MTSA-10,
M. tuberculosis-specific antigen 10) % 2 —
F¥aBfaTFa&Ens. £/, RDT i,
RHEHOMIERA LR ABRETO Y Y FIVinE
ZBI5 5 Mcel A — (Mee3
N Y) BEETS.

LORMEYBIETAZLET, 77TV —-LHO pH ®
BT2HOTVE, BEEIE, BRI THESND
EHEEER (027) 2 NO LT 5.

wr07y -V, MELETY -2 N LTRATS
ME %4325 L, NADPH #HEML 3¢, EHHER
ERMTE, I, MEAZAET2L18Y T2y O
CD4% T #ife (Thl) (ZHERARLT Thl #FHEMH(L
SH5, EHEMIL Thl i3 IFN-y L EDO¥ A A A ¥
FEALTTZO7 7~ VEEEL, &b 7—

BERE | > BFKRE (Gaffky BREORE)

BEBEOREG HEBZH

NALC-NaOH % ke o]
TR
----- > BOKBE (Galfky ERBORE)

T mmpE
SR ARE  BRKSH ONINEH) . BERERE AT A
3 B ~8 @
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b R, FEMABEOER (BEB2E. FIT7 TN

L— EAERHERE
BRIEHERES, kg 2AT A, (BREBEH)

3 FLVWBREELSOLBHORN

TEHA A A IL-12 #EA LT Thl 2B E 2T
5. ZO—EDEWLT A 7 LOBRT, b ro T 7 —
CEREMF A N4 TNF- a 2EET LA, 20
fiiiz NO #HBEZRZFET LI L TREAMWE NO %
LTS, MEBRTH LA, BEEETIOLS
BRI T FMEFERTIAIHEE - WE LD, e 2
BAEEBIZ AraLAM (75 —2%M4mMLAY#
FESE/ITryFy) #boBHENRBEOBE I,
CDI4/TLR »oH0AFhib e, v 7u7 77—V %G
HELTLES. T LT, ManLAM (v ¥/ —
AERMMLAZIRTSE - ) #EHRERBIZL -
A EOBE2E, CDI4/TLR Li3#e647 (Ao
TLR 22be b FEhT), v7u7ry—Y%EEEL
Zs,

2. fHE¥RE

MR BT, BREORBEFER, B
HOEHBEERE, FLUEEHNOREL REITH
(E3). MIAFEDLDNIHEIITE S IIHTFRERT
(k) %475 .

1) HEHEOBHEFEE

R r Bk, PIBRE LT 73— 8 REETA.
309 CHITE AT B,

BEIATFANIVESTWARKBRTIE, #l21E, ¥
% 2~ 3BED NALC-NaOH THILEL (2047),
Y CEERRETR 2 A TR, &G (3000xg, 20%°)
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WEIZ1m]l OV VEEEEES M THREL, 2ok

BREE->TUTOIHBEOBRELTS .

QIR ERBDOFIETT 75 -5 A RET 5.

@4 & (0.5ml) * S HBMMERES A7 4 (MGIT,
Mycobacteria Growth Indicator Tube) [(Z#EEL
L, iBEEOWE* BT 5. MGIT o%4,1 /8T
K 960 ADORAEDOWETHEH AT HET, FF 21— 7D
EOHGEERY | RHEBCHBEST L. F2-TH
THAHEL, HEERTORETHEHBETLL, Fa2—
TORDAENA L I E (365 nm) OHLEET
BHMA R T D, RERT, 7 F 5T
~10DBA X, BIE3 ~ 48 (1LEBLUN) T
FEARBIN, T 73 —-FHHA3MHETIE 2 AMBEE
TOREVFHEE %5, FEEBHEEE, B2 X0 E
Eo®vy MAC (M. avium complex ; M. avium

& M. intracellulare ¥ &) O¥EITIXT ~10H
PHEOHET, BEEOBE LV EARR (RIS
nas.

SHBHMBEE®ED A7 421E M2, BACTEC
460 System (PUEEEOE#H/ VIS BAHIZLY
£ BHCO, #MIT A), MB/BacT Microbial
Detection System (FUBREWONRBIZL->TEASH
% COy DWEMLUIZBIIE LB KESF v o iiT5)
WHAH. T/, Septi-Check AFB O&ilid, #fk
b TN AP AEib A N 7 R (W B R 75
THZET L. BEEOBRBICET A2 2 ~ 3 A
T, EERFBE T ~ 3:HM.

GOUTFOHEOZEEBIEY v b & BV CHEEBIET).
(a) PCR v b 1168 VRV —4 RNA #iiz T2
Bz L72b DT, BHEEE (M. tuberculosis @ 5 H
TET, M. tuberculosis, M. bovis, M. africanum,
M. microti, M. canetti &) & MAC =il
T5H, RHEE (MHETELRLOWH) Z10#EA1#
T, BRI 5 KR, (b) TMA (Transcription-
Mediated Amplification) #: : ¥ # 25103 ~104
Bbdb-oTwABYEY -4 RNA (16S rRNA) #
R ET2BIBENSY. ZORETIE, T3, it
EHEBEENL O3 2OEH (RNA 128 2 M#l
% DNA O&H, RNA $#oa#, DNA 2xf¥ 5
AN DNA OFR) T 165 rRNA 7056 2 A8
DNA #ED7ZL, RIZZD 2R84 DNA 12 RNA
RYAF—E2MZT, 100495 10005FLDA Y
Py~ RNA (b &® 16SrRNA #:4) %1%
H, Z? 16S rRNA #MEHC LT, £/ 100 F4

51000 5 RNA ZHIEL T <. EW (RNA)
ATV AIATNVTEH L DNA A
TI)FAE—ary (BE) &4, B#ENA7)F
(RNA - DNA) %3t L7zt Clbse st s 4 T H
THAED, MHBEE X 1.2 B~ BEOKEE T,
AR 34 3 ~ 4B/, (c) LCR (Ligase Chain
Reaction) # : ##F® O DNA IZE&L-22007
T4 —O% DNA RV AF—-¥E Y HF—-¥ToD
%%, PCR BWERI U LS5 % DNA WA 80K
LEET2 42075347 —%HWT (biAiz
PCRETRTIA7—-0¥IE22), LNELDEYD
ES, HIEEY (DNA WH) % ELISA #T#H
A FFEEET, BRTHAL S, BB IIHI0ME
OFEFEHE T, BRI 4 KM
—7, BELLEOENICIE DNA 7Tu— 75N
WHNL, TV AL AT VTE#SLZ DNA
(Fo—7) 2¥EEO 165 rRNA IIN1 7Y F (%
&) 8¢, {LERASETHRAE D, BHER L MAC
FENT L, DNA Ju— 7%, HECRErS T L
WOT, AEOEDE ) IERPOBKEOREIZIZE
s

3. B #H W %
BHObSEEICE, AV 7Y F (INH), V77

»¥¥ v (RFP), APL7r=w42 > (8M), =4~

7 h—= (EMB), ¥5 T4 3 F (PZA) @5 EH|H

LLHVHENRD ., ALEREOERNLMTTIZIIE) Th

%,

D2HRZS (/212 E) /4HR (E #MATH L) ¢
BEOPO2 r BEIZAV =T VR, U7 7 vEY Yy,
¥S5YF3IF, ARLTbwAYy (F3xy 0T
F—) OABIBERFRE LTV, FO%, MRREEE
LTAV=ZTYR, V77 ¥ 0 25HEE
4 HE17 5 &6 o~ A Owh#E.

@6HRS (E) /3 ~6HR : MO 6 ¥ HEIZ A
VZTUN, V7 v ey, APLT IR
(Froid=g o7 b—) O3FFHEEELITY, £
DHBOI~6 5 HEIZA V=T YR, V77 EL >
ORI AREFITOE ~ 127 ABOBEE. 27
L, AMLThwA 2 idthnn 2 ~ 3y AlizER
T, PAEIZHE 2 M54 5.

®6~9HR: 6 ~9 7 AMA V=TI F, V77V ¥
20 2HIBFRBEERIT .

T/, BE (BEBEE) CEMLALAORT, vA
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Vo) RIS TRES EBRSNCHEI0E, FIogl
BIDBEIL, A V2T Y FILLBILETFHI TR
5. EAETIE 6y HHORE (FHRMR) 2 EETH
B, 12720, BEEOBRSEROPIZE, AT Y
PRI BRAEOBET4.4%, WRTI1I%BHFEL T
w5,

AV =7V FIIEEEOMBBERS THDE I J— VB
OEREFHEL, BENICEEHRANEIRL ERS S5
(B4A, @), 4AV=7Y FEFIIZMBEER? 2,
NLEEHN Y FT—F - AV FF VT —F (KatG) O
e TERRO v =7 Y F (INH*) CEBRER 5.
EHRA Y =7 Y FoRR AR, BUHBEOSEER TH
{ >/ 4N ACP (acyl carrier protein) L ¥ 7 % —
+ (InhA) T, InhA - NADH - INH* OB % #4
HEFE L T, InhA OBFEFEEYHET L.

A4 =TF Y Fitti, OKatG 29F £ L TiE i~
OERPFI 5 WA, @InhA PERLC, EHE
4TV FOERABEP LR o358, @F LV F )L
v oLt F 2 ¥—+ (AhpC) EREL, HEFE
F 5T, BELAERA VTV FICHEL BB
DOB|TEANDVEL o2 HE (—&KIZ, KatG DiFEHE
PETT5E, AhpC OEBF LA T2) LaALNS
(R4A, 58 ; ®4B). MIC >10 ¢z g/ml OEER
HIZiE KatG 2825 L, MIC 0.1~0.5 #g/ml
DPEIZIE InhA BELFHEET 256055, WHEE
g, B2, InhA ER—~KatG ZR—-AhpC £H
ORI TL2Z2EHH5. BE, 0L RN ER
D¥ 80%% DNA BWTAIENTEL. 2B, b
HoAY =7 FitEf#id 0.2 pg/ml THb.

Y77 ¥y, RNA RYAF—ED 722y
MiZEWEAMEE 5, mRNA £ RNA R A5~
Pl (A LT, mRNA AHORBEELHEETS.
BEE, T 2=v + 23— F3 5% rpoB #IET
(&2 316 HHEX) OERIZLD.

APLTIRADVEIVERY -0 308 Ty
MIFEL, EHEOAGRTHET L. W0,
MR~ OEBEOET, BEICLANEL, YRy —
ADOPEHENETHILLL. Z03L, VRV —-LDH
HEDETFIX, 30S 72z b 2EET 5 SI12&EHR
R 16STRNA OERIZL L. SI2&BH 22— FT 5
rpsL BIZF (R & 37238 %xt), 16S rRNA # 3~ F
T5 rrs BEF(RS 1637 HEE) DI Ay AERIZ
LY EEOREIERIND,

IE TP vid, MREOEEBRESTHET T

¥/ #52 % (arabinogalactan, AG) O H
ELTHEBETERSE S, WEE, B-D-arabino-fu
ronosyl-l-monophosphoryl decaprencl (DPA)
57 5 ¥+ (arabinan) ~OE®REHET S
arabinosyl transferase E{ZF(embB ; &% 329415
#Hxt) OERIZLSD. embCAB #ZTFHEBO Y ¥
HEML, arabinosyl transferase ZSEEBH S /:
BEICOEEE 5.

EIVF3FiE, Beoury—Y07 73V A
PHIAD, ZZTHRERICEDATN, pncA #ETFIC
J-— F &MN7: pyrazinamidse (PZase) 12 & » T
pyrazinoic acid (POA) &, Z® POA 2f
BE77yIV—-LWICERLC, BEMERETRTEER
LRTWwa, MEOKETE pncA B/IZT (K& 558
W) OEBERERIZLS. pncA PER L THER
T3, pyrazinamidase DFEUAFET L TWT, €7
U3 R POA IWEBRINIZS o Twna,

MHERZENE L DNA Fv 7ORBEFHEAT
WV,

4. 9 F B %

GTEEBITZIT) 2812 L - T, I HBETT
OYPET, FLTHRTEDLILRETILEE>TWHD
WEMBZENTEL, 2, [E—OREIED, 2 KK
PAEWZFEAAD, 20ANLL IR U 7: ] MM e At
B LBE, TORMBENH—EIZLLHTTH S
DEPEMLIENTESL.

FEE I 1S6110 L5 ARSI (insertion se-
quence, IS ; AN T DNA 2 56517% DNA ~&
“BiEx ¥ A7 DNA BiFE) %%k DNA OLiZd-
Twa (Fl5A). BEROEE, BERE (BEKRE) 12
IS6110 DFHEMALS R4S, IS6110% 1AL 2EHKD
HIUL, 0@ ELOFEHLH L. FBTIHIGEREE
bokA% . /2, DNA EOWAMELHATE D
R%5 (fl, I5B). HRL LT, BEKD DNA %
GHEL, IS61100FAFRE 1 AR UIN T 2 HIFREE
F (Pypull) TYUBRL, 1IS6110 %% o772 DNA WH®
HEH A X BRIKECTRNTT 2 &, BHRBICRL /-
N HEBLND. BERT —D0—DORETAHI LN
T&5%%, DNA #EREE IR TS, T/,
RFLP (restriction fragment length polymor-
phism) BiTEHE .

H5C BHBRTCRELAREREOBITERE
RLEbOTHAH. BEIIMUROBUT, ZORIZED
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il Hli!!'i!inn i

il
Mycolic acids ]

Myeolic acids
synthesis

R-CHy-CHy-CO-$-ACP
R-CH-CH-CO-S-ACP

R-CH~CH-CO-5-ACP

M(activateg fgrm)
+)
0 %099

Q
V Enoyl-ACP reductase

Alky hydro-reductase

bp
inhA 807 enoyl-lacyl-carrier-protein] reductase
katG 2220 catalase-peroxidase
ahpC 585 alkyl hydroperoxide reductase

katG

Hd4 Av=7TFOEREMEA T =5 (A) 2L CRERETOY 7 L LOME (B)
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IR (28bp) Pvull IR (28bp)
2 i <
1 245bp 1355bp
|
{
L]
481 INS-1 INS-2

transposase

I1S6110

B C 123456788 10

PR

188110

186110 186210 18610 1860
1840

B5 HHUEOSTRERFMRTCHEVS IS6110 OfE (A), 7/ o ETossi (B), £ L THETOBFH (C)
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FEOEPFERS (WEXHERE) ©, BERE L8
BOBEHH - NEOBEOBBSEMKRE (Wi
X G\E) ¢, FRETRBREITHBEHLZ, ZO3A»S
OHEL/oRNE Y DNA BWL7CER, LB ELBESH
—#% T (lane 2 & 3), #HEBOHEM (lane 4) EF LS
LR o0 TH o7, BIEXE, S, HEBE D
PR RS L 2 EATHIBA L 7. HiB oIk
BT, B RBPSEHFELTWD I L G2 5
(lane 5-9).

%8B, MAC X IS6110 % b 5 T W TLLEDRE
WMTIEBREERE LS. MAC OF TIEEBITIZIE IS
1245 W5,

5. BERORE

FHEONER (BREZH) H2VIEERFHEFEEOR
FERIZ, Y2 ) Y RUSHREO ZEBERER (1~ 38
MOMBL BV 2RO YNV Y CRIBRET, 77—
AY—FNRIZLBBRARFGEEARDBOREE) ©ITv,
N—=2 54y ORIGHEMH T RET 5. FOHMEEGR
EDEMAPREDIIESICEIEREY 75, O
EREE LCHYS, BRETEREIMEL D 10mm
PEKEL ot BE IR LTS, TN
RO E 2 5.

VNN T ) RGBT, EREFIC L o TEAS R
PR (PPD, purified protein derivative) {2 T cell
HEROG L, BESNA IFN-y ZEDOH A bh A I
LoTwruyy—UhRE, EHLah, 251201
FA A K BBREBERERGCHOER ST, EHLE
W MEWIRICE ZRR, v 707 7 — VBB HHE
T & HREL, B AHEEREE L BKE L
Fek o DML SR E NS,

PRI EER AR CRA LA BRERSEORE
BITIE, HERI IS CRLE, BiiFs LTHE (33
o) PREIN. OB, MEENESZH SN
BB A 7O/ FigG )0 TwT, (MRtaEoK
ThRELLTO) ] KEHETH-7/. LaL, M
cord factor FUEBIE CHMBEEHBAL, B & 2TH
Ehtz. SHIZARKRMT PCR (TB+) &L,

HIE, 20X LREROMFEFNL BB (sero-
diagnosis) 2H® Thy P RFEEE LR > T A,

b ¥

N4 Oy % WERE 2 BE TP HE - FEBRAE
WICHIET A% E LT, KEOITTRIRKE (48) i1,

Ot TR T OBPAEER Y A 7 L OWE, QBRI
B9 AMRORELIFEOER, QHROWIIZL S
PAED T &SRO IE, OEBEE I & 2 RIE O
EOAHEBEHIT TS,

BRBYHETHLELOHEIL, W - B - T8
DOWFENEE vy FTHDO LN TWT, BOLOHEE TR
REZELSTBREIATLADVHY L oobh b, BEN
HEMb s, BHEOBH & ERHEREIEBREL 2D,
TFEEEE routine OEME L od, 272, YR E
BCG »F OB %R 2 THO THEEIESH L BB
FHMZHEDTHAD .
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NESH, THEFAMUICERPH A0, &5\t
B EPH L0, LITLITTEBECRY 4. BRI
BHEREI Letw, MTEEILPTVEE W) Ol
HHOTLEID?

WA v, BEEICEERSTETLL0EZH D
HHET. N, BRHREOBREL Vo LBFEHNOMED
HABEZOPS LhTEA, BEELVIREIZDY
Tix, BCG RO T EOREFH BCG I
Vv, BEBERIINEF > TWLr6EHEES L) &

AR ENBERBTENTHET. ThdhbahoTKL
HEBWET,

& FoMELiohrHNELATLLIIN?ED D
HHAEHITEF LA FNTEIFAICAY .
NNy ) YIS BCG BEEEMBOR VLT
LRGP TWAHELZLBETH, ERZ0RHT
o TVAENERMEIZ 2> TETBNEY. 20k
IR BEEDT, ks BRPVELET.

3) EFENEFEE O RE
vV 2 ) VU, BCG DRI D RIE
WIEBREO YNy 1) v QBEBEOERY TLI

E S REFTE S TR AR L L E &

Prevention of Tuberculosis Infection Among Health Care Workers.
Recent Opinions on the Roles of the Tuberculin
Skin Testing and the BCG Vaccination.
Focus on the Result of Two—Step Tuberculin
Skin Testing in Our Hospital

Yoshie MARUYAMA

Department of Respiratory Disease,
National Sanatorium Nishi— Niigata Central Hospital

To obtain the baseline value of tuberculin reaction, two-step tuberculin skin testing

was carried out in 307 employees out of 376 in our hospital with 100beds sanatorium

for tuberculosis.

As manners of dividing those healthcare workers to three groups,

very high-risk group, risk group and others by the frequency of possible exposure to tu-

berculosis patients and/or their examination samples, the reaction of very high risk

group is relatively higher than other two groups.
very high compared with general population.

However, overall positive rate is

This result urged us more conscious

about infection prevention of tuberculosis in our hospital. In this symposium, I would
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