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JUMIRA AR i 2
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Mycobacterium tuberculosis ZfE O ERFRETH 278, Todifis SN 2KHEORE & O
BERINRNEETH 2720, N5 %52 —FE LT, M. tuberculosis complex GERAEEE) & L THiL X
NTW3, bAETHR SN BEMBEBIRAAEIC 13 M. tuberculosis 1<k 5 b DD I1ENIT, ok
K #EE Mycobacterium bovis BCG 1T & 2 BGHEFIATRE SN TV 5, Salbhbiid, HpET
SAERNCHR I S NSRS B2 M2 TR & L CARBATERE OEE 2iks, £ Dbk %2 H
L7z, HEREE R © REMEREE X AATEETH - 7o TCH FHHERER, FiZE R PCR
ETREKEED S5 M. bovis BCG %8545 2 & TE, 50k (96.2%) #5 M. tuberculosis
(5 5 1 kDS mpb64 gene KIEFE), 2 Bk (3.8%) »% M. bovis BCG E[A)TE S Ntz FiT, FEEE
BEHERH PCR ISR OMIENE S e\t ic bER TV, EhTldd 545, BCG BEHA:
AR BCG THiBEREIC & 5 M. bovis BCG BYHENTRE SN TR0, Ao 2 EF] b RE
FOEAMOFENEZEZ SN, BERARBEOL VRERERL ETEIO LD TEFNICEES
52 LbbD, BB OUUEPEFHA, BRAYEEICE VT, RO RIS [FE S SEIT
NBGGbLH B,

Key words: #5i%ERf, BCG, RD, PCR, TCH

177

X BIEDWETE, KARE L TEENRE S N 5K

Mpycobacterium tuberculosis (&  BUERE) (3, §&
BoFXREKETH D, genus Mycobacterium @ M.
tuberculosis complex (FEZEEEE s N b, #E
BRI IS M. tuberculosis D351, M. bovis, M.
bovis BCG, M. africanum, M. microti, M. canettii,
M. caprae MWEENBZH, NS DEFEEZERT 2D
HRET, BEFHCLEMUL TV L9, 16S
rRNA T & 2 [EE® DNA-DNA N1 7 ) 51 € —
va vEICkBEETHEIETERVLEIATL
5, L L, IMEDOHREYDIER, M. tuberculosis
H37Rv I3 TEFET %55 M. bovis BCG TRR#%EL T
W55y, % 0 RD (regions of difference) & FEE
NBEALOFENIA SN EL Y, THEF L i
BB ORI RS EEERE S w327,

FEEKIL (T812-8582) MEIMHRXEH 3-1-1
FUIN KSR Btk A
FERER T
TEL: 092-642-5757
FAX: 092-642-5763

LEbi, iR OREETh I A L/ 75 5 -
H &t ARe—v—v—4751) DalfEfHE
LTo BCG LB bEHI N TV EY, TD XD
AR D 15 70, A E I 3R S EfE S ER O
&, S 5ICRAEICIL U T OKEERN O EE
DERINKRD ENDDH B, GlElbibiid, HbET
MRS N EE G2 RAEM A L, BHEOERE
FIER L, Fric TRk 0B k2 e L
feDTHET %,

MEEFE

1. X%

2004 4E 1 H» 5 2006 812 A £ T o 3FERMITIL
MRERECTHREisN, 327 v 7) a7 (v
Va e SATT I RT 4y 7 AASH) CTHMER
DNA Bt Tdh - 72 B2 BRIc > W THET 21T - 720 H
KA ORI, B 27 ¢F, SUE PG 6 14, Filifl
RELPE Bk 2 £F, FE Y v oNETHRR O F, Mk 1
Pk, B L, PR L, BEEAERR 1 4 RESHERR 1 ¢,
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JEBHETAHAR 1 1, WRRHAETHAR | hTh -7 a3, Xt
MBFk & LT, M. tuberculosis H37TRv, M. bovis BCG
Tokyo FRZ{#H L 72,

2. HERERFEOER

2% /NI PS Bt (H/KBFER &%) kT 377C,
3~4 BAfEE L cE e SR ICH Wi (m=52),

FrEYTTB (HEAXZ v e FyowF vy /B
X&) 1 ALE (W 1 mm) EOREEKZMH AR
g 0.2 ml THE L2 bD, I RBIEEERER
# 0.1 ml 2 H T, Mycobacterial protein fraction
from BCG of Rm 0.64 in electrophoresis (MPB 64)
FEAREOHEAYIE LIe m=47) WAREER, R
Mefk e MP JUREEIEEE R v (HAEA 2 ) 2 =tk
L) cHEEL, N7 575 — 3D (HAEA #
) 2 —thlart) TEEEEIT - .

THERE T bR (R B TRt DUl
Bl ey b)) 1/2 AeE (N1 3 mm) &0 R KZ Nk
HEtal Ic AR, 37°C T 1 el L, MHiRETH
B AEMA T b NBOBHFHEBE LI, HOHmno
BoEGEGE BEoFEoborEiEE L, HIE
L7z (m=42),

FA T 2 V2B NEVERE KT YR (TCH) #5H
B (MeRBEE TS 1 A4HE (B 3 mm)
EORKEZBEARK 25 ml iEEL, £ 0.1 ml
% TCH 1 mg/L 3 & ¢, TCH 10 mg/L &&H /M
B, 75 5 OSBRI NS Nc BEE L, 37°C 2
BRICBI 2 HBFOFWMAHE LI, 2 AM%K, XL
HICHEBBRONE L > AT, &5 1~28
oGl 24T - 72, TCH 10 mg/L &8 /NI3EHE
WCHB LIcbD%E M. tuberculosis, RE LS -71b
D% M. bovis % 7213 M. bovis BCG L¥|E L7z n=
42),

RGBS PCR # (Huard 5O A2 Ak
T3, 1815617 & 4 FEEIO RD O AR X D
HEERET 2 kA2 A I, KB THEEERET 2
72 @ primer %2 Table 1 12, {EMED IS1561" &
RD (IR DR E IR A £ & 1HE X% Table 2 (1T
R BBOMEICE, 7y 7V ar<Aans s
Y ARy NI (0v a2 e 514707 R
T 4w 7 ABRASH) 2RV, OGS initial
denaturation step % 94°C 5 43, < D 94°C 1 47,
56°C 14y, 72°C 14y % 25 % 1 7 )V, final elonga-

Table 1. Primers of PCR amplification for differentiation from Mycobacterium tuberculosis complex.

Primer type and target locus  Forward/Reverse Nucleotide sequence (5'-3")
1S1561" (Rv3349c) Forward GCT GGG TGG GCC CTG GAA TAC GTG AAC TCT
Reverse AAC TGC TCA CCC TGG CCA CCA TTG ACT
Rv1510 (RD4) Forward GTG CGC TCC ACC CAA ATA GTT GC
Reverse TGT CGA CCT GGG GCA CAA ATC AGT C
Rv1970 (RD7) Forward GCG CAG CTG CCG GAT GTC AAC
Reverse CGC CGG CAG CCT CAC GAA ATG
Rv3877/8 (RD1) Forward CGA CGG GTC TGA CGG CCA AAC TCA TC
Reverse CTT GCT CGG TGG CCG GTT TTT CAG C
Rv3120 (RD12) Forward GTC GGC GAT AGA CCA TGA GTC CGT CTC CAT
Reverse GCG AAA AGT GGG CGG ATG CCA GAATAGT

Table 2. An algorithm to identify individual Mycobacterium tuberculosis complex subspecies.

Organism 1S1561° Rv1510 Rv1970 Rv3877/8 Rv3120
(Rv3349c) (RD4) (RD7) (RD1) (RD12)
M. tuberculosis + + + + +
M. africanum subtype II + + + + +
M. canettii + + + + —
M. africanum subtype I + + — =+ +
M. caprae + + — + —
M. bovis + — — +
M. bocis BCG + — — — —
M. microti — + — +

I+

Nontuberculosis mycobacteria

16 HARERBAY)FHEZE Vol. 18 No. 3 2008.
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tion step 2 72°C 107 & L, 1.6% 7o =247 T
ERkE) %, ARDE (Table 2) ICHEWVHIE L7 (o=
52), AW L/ kT, M tuberculosis, M.
africanum subtype 1I & &I[6) UikEh vy — v & 13
55, HAERTO M. africanum D5yEEFIDIE WO &,
TRIETS & SERERNTHIW L TRR BT XT M tu-
berculosis & L 72,

3. ZDHDELEFEDOKE

1) RDI: fijzid PCR T M. bovis BCG @ jk#)/<
y—vER sk bDIloWTIE, BIED PCR
(Talbot 5D }EY) © RD1 ORIBEIER L 12, Mk
OfHICE, Ty aT< A anNg T o AR
WU o b I & H O 7o SRS 1R initial dena-

turation step % 94°C 5 4%, = D% 94°C 30 b, 65°C
30%, 72°C 30 # % 30 % 1 7 /b, final elongation
step Z# 72°C 1043 & L, 1.5% 7H a0 — 27 ILTEX
kER, FIEETT- 7.

2) RD9, RD10, hsp65 gene ¥ — 7 = ¥ & Fijik
@ PCR T M. canettii DikEjN5 — v L ->tcbdD
IZo>WTIE, PCR © RD9, RD10 oML, v —7 =
¥ AT hsp65 gene @ 631 HHDEHE DR EZTT -
7229, F k13 Huard 5 @ PCR #: & [GHITIT - 720
hsp65 gene ¥ — 7 T v R (TlE, ABI PRISM 3100
Genetic Analyzer (Applied Biosystems), DNASIS
Pro (HY.V 7 bbw =27z v y=7Y v 7ot
TRIT 21T - 72,0

Table 3. Results of conventional methods and PCR amplification for 50 strains of M. tuberculosis.

Growth on TCH

PCR results

Strain No. of Capilia Nitrate
isolates TB  reduction , Rv1510 Rv1970 Rv3877/8 Rv3120
1 mg/L 10 mg/L 1S1561 (RD4) (RD7) (RD1) (RD12)
1,4-8,11, 13,
15-20, 22-27,
29, 30, 33, 39 + + + + + + + + +
35-41, 43-46,
48-52
gy A + NT  NT  NT + + + + +
2,3,9,12 4 NT NT NT NT -+ + + +
42 1 - + + + +
32 1 + —
Positive 45 41 41 41 50 50 50 50 49
Negative 1 0 0 0 0 0 1
Total 50 46 41 41 41 50 50 50 50 50

NT: not tested

Table 4. Results of conventional methods and PCR amplification for 2 strains of M. bovis BCG.

Growth on TCH

PCR results

Strain ~N?' f ' CanEi;ha Iff“i.te , Rv1510 Rv1970 Rv3877/8 Rv3120
isolates reduction | mg/1, 10 mg/L 1S1561 RDA) (RDY) RDL (RD12)
28 1 NT NT NT NT + - - — -
47 1 + + —~ —~ + - — - —
Positive 1 1 0 2 0 0 0 0
Negative 0 0 1 1 0 2 2 2 2
Total 2 1 1 1 1 2 2 2 2 2

NT: not tested

HAES R Hest Vol. 18 No.3 2008. 17
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M 1 2 3 4 5
(bp) -
=
10004
650 |
E =
— —
M. bovis BCG Tokyo Strain No. 28 Strain No. 47
Fig. 1. PCR results using primers for differentiation from Mycobacterium tuberculosis complex.
Lane M, 1 kb DNA size marker; 1, IS1561’; 2, RD4; 3, RD7; 4, RD1; 5, RD12
3) mpb64 gene ¥ — 7 T v A mpb64 gene DA gene ¥ — 7 T v AT DFER, 63-bp KIE (KIEREHT

BN RO W TIZ, hspb5 gene DfiEHT &[4
U T mpb64 gene ¥ — 7 v RENT AT -

7278

& e

R O IR O #E % Table 3,4 12, PCR
HEOBEXUKEFER % Fig. 1, 2 IT/R7,

BER 52 #kd No. 42, 32, 28, 47 DIA D 48 kD 5
H, 39 %k (No. 1, 4~8, 11, 13, 15~20, 22~27, 29,
30, 33, 35~41, 43~46, 48~52) %, F+ Y 7 TB
Bk, iHEE TR EREYE, TCH1 B8X U 10 mg/L
fiff, PCR < 181561, RD4, RD7, RD1, £ & ' RD12
ZNZE N T M. tuberculosis DYEIR & —EL 72, 9
FRIHRREE R T & 4%, 5 Fk (No. 10, 14, 21, 31, 34) 8
F+ Y7 TB&EPCRODA, 4% (No.2, 3,9, 12)
PCR @ A% i L 74558, M. tuberculosis &[EES N
7z (Table 3),

No. 42 ¥k, #++ &V 7 TBO AT, TR
M. tuberculosis D /¥ % — v E 515 5 7203, mpb64

18 HARBERBAY)FHEZE Vol. 18 No. 3 2008.

196~258) @ M. tuberculosis TdhH 5 Z Wb >
7o

No. 32 k1%, PCR T 1S1561’, RD4, RD7, RD1 »%
P, RD12 [alE<T M. canettii D/X9 — v & 15 5 12,
BMERER & U<, RDI 51, RD10 BB, hsp65 gene
D631 HEHOEIENCTH ST & 2R Lo Fit
HH OS5 RDY, 10 & bITHHEL 2 D1 M. tu-
berculosis & M. canettii ® AV T, & 51T hsp65
gene D 631 HHDEENCTRELSTTHSLDE
RO 55 M canetti DA)TH b, %12 M.
canettii 13 S TEEE AR TO0, No. 32 Fid R B4E%
Thoteo TNOHDFERLD, No. 32 ¥kid M. tuber-
culosis EFZ b1z,

No. 28 #13 PCR <©1S1561° B51E, RD4, RD7,
RD1 B XU RDI12 &M, No. 47 ¥, ¥+ EV T
TB G, WHRRIEE calBrB i, TCH 1 8 & T 10
mg/L B3V, PCR T IS15617 51, RD4, RD7,
RD1 % &£ O RD12 [a¥: T % - 7= (Table 4, Fig. 1)o
S STtk & B ITEMHER & LT RD1 ORIF AR
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(bp)
RD1 absent
200 . (200 bp)
100 HRDl present
(150 bp)

Fig. 2. PCR results using RD1 primers.
Lane M, 1kb DNA size marker; 1, M.
tuberculosis H37Rv; 2, M. bovis BCG Tokyo; 3,
Strain No. 28; 4, Strain No. 47

L 72455, M. bovis BCG &EEE N7z (Fig. 2) T
5 28D M. bovis BCG 1T & A RYYUEFIZ LI N D X
5 Td 5 (Table 5 2R,

REGI 1 77 5%, 20, MMELETh -y, &
PO A L) T =201 IE], 61'6@&‘5%}35/(%
Ira i, HEIGRL O R B, RIEFTRO FAER
W5b 3 HBETHELIY, Z0F FiakEh ks
SNTVWi, 1 A% A RHOEEEH, va v
JIRBEE TS 572y v a v ZERICHE D SOBES L2
PROREE & v, BCG BUMAE 2SR & /e (S BERk:
No. 28),

FER 2: 25 1%, FMk, BCG 7 7 7 v O EHHAE %2 4
%4 h ARz oo WRE v ORNSE « hH %S « &
EREBOIEL T Wi, AR ARBE L&

YA EEERE X-CGD gp91-phox KIE & 2 &

BRI Lo & 2 A, R (OB No.
47) ot s N, Lo L, v s ) YRGBT
WTh-7tch, 74vF 4720y TB2G HFXAL
HEAE -y =Y —3754) BEMETH -1, M
tuberculosis LIV OFEREIE G ZE AR LI E T A,
M. bovis BCG E[EEESN, TNITLBIEYIETH B
T EDVHIBHL 72,

E =

ANRT 7Y a7 THEEER DNA Bk Td - 7o
52k D 5 B 50 kDS M. tuberculosis (9 B 1 #k DS
mpb64 gene ZEKE), 2 kM M. bovis BCG T& -
7o

v EYU 7 TB & M. tuberculosis, M. bovis, M.
bovis BCG, M. africanum, M. microti & b IZ[5ME &
13 % fe D IE B R MR O 85 I3 A n[§ETH 5, 40l
ORI Th, RABRFEMIIETH - I FEEEE 47
D95 46 HAIETE (B 97.9%) Th b, Rt
FE L, WO THATHD, WEFERRIE 1559 7T
BT E, IR S OMRENAIRETH B &»
o, Mk L EEEoSr o bENREAELSA S
S, fER R R ORI I3 A AJRETdh b, F 7, No.
42 BRD X 51T, mpb64 gene DRIFPLAR, A
o T, HHEHETH > THEEERTEEDS 0.8%
AT A EMHESNTVEY, &oiT, JERME
TEEEE M. marinum 1 X 3245 HEOHE S H 19,
Fy )7 TBHMTOMAICRBEENSLETH S &
EF Y (a8

xic, fEREECAER T M. tuberculosis & M. bo-
vis BCG OERIAZT 2 LlFTE R N>, KETIZ

Ntzo 25w, ZHERY v SHIEEAZEY & iz i M. bovis, M. bovis BCG & & ICEBIEE et & i
Table 5. Two cases of patients infected with M. bovis BCG.
Case Age/Sex Underlying disease Per10d§ of isolation afer BCG Specimen Strain No.
immunotherapy
1 77/F Renal pelvic cancer 1 day—1 month Blood 28
2 25/M Chronic granulomatous desease 25 years Lymph node 47
Table 6. Difference of clinical management between M. tuberculosis and M. bovis BCG.
Treatment Pyrazinamide Isolation Law*

M. tuberculosis Necessary Effect Necessary Category II
M. bovis BCG Not necessary Ineffect Unnecessary Not reported

* The Law Concerning the Prevention of Infectious Disease and Medical Care for Patients of Infections
Category II: to be hospitalized depending upon conditions and reported.
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WExNTWBD, BT M bovis BCG Tokyo
BARFZ rEEEtEE L ERmonTB DY, b
WETIE M. tuberculosis & M. bovis BCG DRI
F—F2EHTIMELE SN,

TCH #B# 1%, TCHIED M. tuberculosis &, &
WD M. bovis (M. bovis BCG &) ORI A
MAEantsh, Slomaficdic > TE, M tuber-
culosis 41 £k, M. bovis BCG 1 H& R4 5 T &
T & 7o FERNISRMm IS E B S HERAETH S
B, dusr IR Y (R 4 B8, F oRBRER T H
%, BEDOMESAB T OND, £, M. tuberculo-
sis O & TCH BN 11% TFEd 5 & O
bbb, TOILLHEETRETH D,

Huard & OfEZEEHERIA PCR 13, i
N, oo edE HlE T 2 HiREE LR R o
FHERITHIEST 5 TCH kb D & 5 755 RiEE &
T, EROHELEMETH - 72, SRIOMETTIE, &K
HITX D M. tuberculosis 49 ¥k, M. bovis BCG 2 fk
ZEES 5 LM TE, #FHHETE M bovis M.
africanum BEHINETEbHD12DB, 20k 518
EFlOEMEEEICDEH EEZ 5N 5, No. 32 Hik
BEINRBEOHE XL U M. tuberculosis E[EES N7z
7%, RD12 23kt T % 9, PCR ORIRSEM DO E 44
HEEZ O,

% 7z, Talbot 5® PCR T3 RD1 OKIB% HEE
L M. bovis BCG 2 k& bEIET B EMNTE R, L
» L, RDI1[GHDEE&F, M. bovis BCG PO ED
EREHBIG 5 & iETEY, BCGIEEMHL &b
NGO AEHTH 5, PCR iEld, dulsDIEHE
BREETH 578, WHOREICHIZ-> TR, REIE
REPEEER « AL IR E OFS R & OFE T, BEH
Wro—FEELTHWONEIRETHLIEEZON
7o

SEIOMETTE, M. bovis BCG BYIE 2 Hl 3R
SN tzo M. tuberculosis LIS DFEREREIC & 5 B
REFNEIER 12 Dis < (CKMET T 1F 3.8%), Wv—F V3
& LRI I3EREER 21T 5 BB F VW EEZ
SNt UL, REFZERL, BEFEOREETIE
M EHOER N Td 5 2 &, TCH iR PCR
HED &S BRI RE IR A TE N d B T &, M. tubercu-
losis & M. bovis BCG BYYE T I3 R EHIPO /R IC
E\WH BT L (Table 6) 15 &, MAZE T LE%E
HoTBOLRBINEBLBWERDTHEBEESE LN
1o F 1o, FWENEBEGMEOBGE T M tuberculosis O
137, M. bovis BCG 75 E 1T & 2B EDA[REM: & b
5 ERBRENBABINERSS, 147735
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Y =500 7 F oEEEORE, BEONEIRELE
BT 5 EHAHE MR & 72 %, No. 47 HROJE
Tz, FEEREE DNA B, v~ s ) v RIBHES
HTharicbhirbosd, 74v547=80v TB2
Gl chH-to 745 47 28 TB2G ITH|
HanTwaREy vy B (ESAT-6, CFP-10)
IFEEERE T M. tuberculosis, M. bovis, M. africa-
num THWMHE N, M. bovis BCG TS NL7T W,
A vF 47 =0 TB2G RiGEE, %72 3EERE
W oZWHEHNE LRETH 205, M. bovis
BCG BEAEES & - TE MDA B EEI LN
7o

HAICHE W T, BCG BBt ARED 32, FrAR
DYy F EFED BCG BED R & 75 - T B 08
» b, 3HAKRMOFENRTIE, BERFORE/Le
FrE ) v REI ORI Y v NEI R O RS AE <,
F 1o, ERMREREEZ b O THORERTE OB %
ZFW S BT BCGHREEZ T 250118 dH 570D T
b5, 1951~2006 HEK £ CIc@EANTHAE L 72 BCG
B IC X 2 EAREISILORER]E 39 fEF & S
THD, Z05H5 19 FIcEMERERREE, SHEREGE
A4, Mendelian Susceptibility to Mycobacte-
rial Disease 75 E D R REFRFEE D, 5D
MR B E M ED STV A1, LR TRERL 72
No. 47 ROIEFNZ SV T H, 1 0 BIERZERELT &
ZWrE N BRNCSZ T o7 7 F v B BCG g D i
KEEZ SN, BIE, ABICK S BCG &0 MR
%6 A HIETsETEINTBY, S%OHE
Ho BCG o FENFEINTVWE, S5IT, #&
AETIR, HIV ERE CMR) © BCG Eg: b HEH
EXNTHEDY, Fi M bovis ®° M. africanum D
WERI S b 572, EELP HIV OINE & bicks
BRI O LGS AR d B, T 9 LicH
NADTEER, B To BCG BYHER ORRER b I %
Z, GEAHORECEFHE, BABHICBOVT,
EREEOFHEECREETH S EEZ SN,

X 78
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Identification of Mycobacterium tuberculosis Complex Strains in
Kyushu University Hospital

Yuiko Morokuma, Yujiro Uchida, Takahito Karashima, Masako Fujise,
Shoichi Imamura, Yuzo Kayamori, Dongchon Kang
Clinical Chemistry and Laboratory Medicine, Kyushu University Hospital

Mycobacterium tuberculosis complex (MtbC) includes some subspecies such as M. tuberculosis,
M. africanum, M. bovis (along with the attenuated M. bovis bacillus Calmette-Guér in [BCG]). Most cases of
MtbC infection are caused by M. tuberculosis, but some cases of M. bovis BCG are reported in Japan. We
identified 52 strains of MtbC isolated in Kyushu University Hospital between 2004 and 2006. They could
not be identified fully by a nitrate reduction test which was one of the conventional methods. Thiophene-
2-carboxylic acid hydrazide (TCH) test and the PCR-based methods, however, could distinguish M. bovis
BCG strains from M. tuberculosis. Fifty strains (96.2%), including one of a deletion in mpb64 gene, were
M. tuberculosis and two (3.8%) were M. bovis BCG. Especially, the PCR-based methods were rapid and
useful tool rather than TCH test. Some cases of M. bovis BCG infection due to an intravesical BCG therapy
and BCG vaccination are reported. In our study, 2 cases were infected with M. bovis BCG, which were a
renal pelvic cancer with intravesical BCG therapy and a chronic granulomatous disease 25 years after BCG
vaccination. This study indicates the PCR-based methods are essential to distinguish subspecies from
MtbC and necessary for clinical laboratories to report appropriate information for the purpose of clinical
therapies, infection controls and epidemiology.
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