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LrlalEk 4 0%, ALY O X5 B O [ — T 5 4R
B 4 NOREEBENRER L, vy Hpl 2B L
7z. 4 B 3 BIOBE#%E 14T RFLP (restriction frag-
ment length polymorphism) f##T % itifT, 1S6110 1§
WHETIEZEHEOIRY — =B LD EH, NV P
F2ATHY, KETOBRIZHEOMRIINETDH -
2. Lo L, oy LA €y rgEepfidszeickn,
BENIEGURIE ORI RETH 72, LD FDHTH
FLTITE 2.
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FEB 1 : Index case T, PR 12 4F 2 H B 50 %L
T, BRI, RBAEEIEN T LT RREL D IR AT
DGR B LD C BRI AR 725 72, [,
FEE & % & EFRIC NIRRT R R (72 O
BEREREVE O BE, LT RIAR) IS ABE, MW X T
2R % SR, HARHEIRF RO - %) (B
THAMH) I bII3, Mk CTHKIEIAN 7% — 675, K
2 UMNEH . DUF R & 3+, FEAIEE 22>
7z, FKIRBIZMHL AR TIRE, Wb 3R
DEHREZ T2, WROBRLE LRV,

FERB) 2 ¢ SR 13 4F 6 A BUE 46 o tk, #f R
HE, FEANZEERIICTI04ERT 2 5 CHBAREH T,
S EMTREEE (FX5E 2rp) O7-0YFE
IR S 7z, M CTHIK 3+, K4+, EHImME
137 <, M7k Adenosine deaminase (ADA) i 80.5
IU/LIZER LTz, PR 1 ARICHER] 1 &= 725
7z.

JEB 3 1 SERE 13 AR 78 B, A KFIEICT
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BURIFERSE © (T945-8585) MBI A Hi AT 3 > 52
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BEBE (F&R0HDI) OFME 2, BETH
W1+, B3+ (EAMMELZL) THYH, ERI2 L
RS G RE s ABE L 72

FEB] 4 0 PR 16 4F 3 A BIE 53 i D W%, 15 kiR &
0 A RFRES T CIMMRAREH T, JEB 1~3 & Tk
Bdholz. FHI6FE2 Aha X ) BEERD, W
X MCH TR - 7258, —diEARS
TYHFETERZIIAMEEICIRY (455 blI3),
WA EDSHEAT L7z, 3 A VEICHIRFZ L HBL, X
BElCHnbe L7z, AFBEREOBIE TIZTBIK 2+, B3 3+,
AN XRRO 22 dp o 72

VL oFES] 1 ~FEB] 4 OFEFEH O8I, Fig.
HWIRTHD) TH B,

RELP f#HT © PR 14 SE OB C© B i bi C Wi o b
WG Ll S, REREIEZERT IIER 2, 3 DOWHKE
%0, RFLP M R L 7=, 1S6110 % 70— 7 &
L7z DNA $88UETNNY Ry — 2V id—F L72A5, N
Y RED2DICIEE 0727280, BTARTH - 72 F
17 A4 BRI E T EIRBS R & v 5 — R G il ST
FEERIZB VT, AEBI 2~4 DO Hi¥kD RFLP AT % 17 -
72, FFIS6110ETEZH DY — 5 —3 (Fig. 2
A), WIZ (CCG) % FTua—7& LTHEN, HE=
Hoigwii—% L (Fig. 2B), L2d 2 Y FHuz 15
2oz,

Table WZHEB] 2~4 o T ZEEEAH LB #EE (5 Fo
ERZRY. FLIEKER 2, F2I13HERI3, F3IXHEHR 4
Thb. BE'oFFICERL, ¥41LI7 -2
YABICRY, FEPHBEA S AL THAICHT S
HEEETOEROEEEZ RN L. ZhZNoOuik
X L7228 H 2/ 2 DNA 288 & L, Wifths
T ICERY R SMOTSA =T EHVT, VU
77 Y Vi EIETF (poB), 4 V=T Y Ntk
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Table 1 Analysis of amino-acid mutations conferring resistance to rifampicin, isoniazid, ethambutol, pyrazinamide, strep-

tomycin, kanamysin, and levofloxacin (2)

RFP INH EB PZA SM, KM LVFX
Isolate rpoB katG r(i)nrr}llg‘ter embB pncA rpsL s gyrA

mutation mutation Ir)nu tation mutation mutation mutation mutation mutation

Glu21Glna
Alal007Vala Lys121Lys? (GAG — CAQG),

Fl wT wT wT (GCC — GTC) wT (AAA—AAG VT Ser95Thra
(AGC — ACO)

Glu21Glna
Alal007Vala Lysl21Lys2 (GAG — CAG),

F2 wT wT wT (GCC — GTC) wT (AAA—AAG) VT Ser95Thra
(AGC — ACO)

Glu21Gln2
Alal007Vala Lysl21Lysa (GAG — CAG),

F3 wT wT wT (GCC — GTC) wT (AAA—AAG T Ser95Thra
(AGC — ACCQ)

Abbreviations: REFP, rifampicin ; INH, isoniazid ; EB, ethambutol ; PZA, pyrazinamide ; SM, streptomycin ; KM, kanamycin ; LVFX, levo-
floxacin ; A, adenine ; C, cytosine ; G, guanine ; T, tymine ; Ala, alanine ; Val, valine ; Lys, lysine ; Glu, glutamic acid ; Gln, glutamine ; Ser,
serine ; Thr, threonine ; WT, wild type ; @Natural polymorphism not to be associated with drug resistance.

Isolates : F1, Case 2 ; F2, Case 3 ; F3, Case 4.

Fig. 1 Four cases of pulmonary tuberculosis in a mental
hospital in Yamanashi, Japan

Case 1 Cases 2 and 3 Case 4
! ! !
I I I
Feb. 2000 June. 2001 Mar. 2004

HBIZT (katG KW inhA), $EET ¥ 7 b — Vit ik
f=¥ (embB), ¥ ¥ F 3 Fitth#EIET (pncA), Hf
BA LT <A Y RUBREES <4 ¥ Vit s
T GpsL L Qrrs), LR 70 F % Vigtk#EGET
(gyrA) ZIWEL 72, Th o o PCR EY O HEIER S
1Z, ABI3I00 A — by —2 v —%HTkEL
7o RERE LT, embB, rpsL KO gyrA [ SRR
DOHNTA, TRCTHEAME L I ED % WERT
HY, SHITIHROERIITRT—HL.

DR Y, W—Hig <5 EMIZHD 4 BIOFERTA
Aot (Fig. 1), BENERBEREOERIZEHTITE
L%WVb OO, WROR—E XD ik N4 &G 25580
EEbh7z.

zZ =

JiE B 2~4 O W ¥k (X RELP T8 — v s —3 L
(Fig. 2), WA I CHUORREE 25 AN 5 3
AR LR 2 v o 72, F BN B s = T L o
ZERITRD T, L BERO VAR T L
7z (Table 1). JEBI1 b & 4 B 10 4 LU LK A
BED R UM CHAIG L, EAMBEE DL A3 5. 1S6110
WHREET 4 €Y 7R A, DNA TN
Y FES5 DT oG, BIETFEIMERZ Lol
AEICARDZET, T7VIRYT VT OWKIZE

Fig. 2 156110 (A) and (CGG)s (B) fingerprinting of Myco-
bacterium tuberculosis strains in 3 cases. F1: Case2, F2:
Case 3, F3: Case 4. Both types of fingerprinting showed
identical patterns for 3 isolates. The copy number of
1S6110 printing was two (A), that of (CGG)s printing was

15.
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IS6110 typing  (CGG),typing

WY Burman 57 = b FLAENPSLOBRL AT
N5 T Y N—12BT 5 #EHEHE OB RIZ RELP f#AT
ZHEAT L, 1S6110 % 4 ¥ ¥ VMM TH 7 5 A & —
R IE, I €—85LLTFA82%, 6 LI EA32% T
H o 72H%, 1S6110 & Polymorphic G-C rich repetitive
sequence (PGRS)?Z#MAEbLETIA Y 7 L7z
&, AC—H5DTH32%, 6 LLEA25% THY, 7
T AL — OEFHIBENEZ 78% TR Sz, 1S6110
WAL, BB H O 6 FILL kA, 2kS
A4 ¥ ¥ 7L (PGRS) CHIRMEE Sz5H8H1C7% 5. van
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Soolingen”iZ 2k ¥ A K 7L LTARY) T L ¥
oL, MHOHMEL L RONS.
HARIZBU % 1S6110 %2 ¥ —BloHE I3
LR E LT, SO KBRIIX OGS Tl 42%
TH o7z, EHEYHT1988 4E & 1992 4E D AL il E A 5 Ju
M FE CORBEMGEZ HD, 1S6110 D 2 ¥ — KD 554
FHESTLIERDP S, SAUTOROEAEIZS S 7
F10% 85 &%z Stz BARAHLTIA 2 S 1 I
2P S HIV (+) B O RE K 33 kO RELP fi##T
TR, LabE—plE7#212% Tho7o.
KESIZe s 0BT ETHRIEBEER ED
RRICEETHZEPMLNTWAS M) X7 LAF K
Y¥—MIFEFHL, MW7 A LTHERY) E— b2
AT Dh, MELZ ZOME, IR
B DNA i3 CGGC @ 5 [ o # ) K L 2SfFEAET %
ZEERMLZ 2o (CGG)sik, BHIZPPE LY
PE 7 7 3 V) —#fz ¥ R L (PGRS b FHFRALIC
HAE), ThEEFIRE L L RFLP @25 BT H
BV, FEMBTEG36I T, (CGG)s % V72 RFLP
FEATIC L 0 IS6110 P & IFIT—FK LR B o N T
w5,
(CGG)s & Hv:7= RELP f##Tid & < 12 1S6110 {# TN
Y REBL R VERD Y 5 A5 —EITICHEETH 5.
HARIZBU % HIV (+) BEOHBW 33 %D RFLP
fEATCIE”, (CGG)ETIIHRD NN Y F A 8~16 T
HY, LI —FIHTHIEAE L7 1S6110 i & 1T R %
D, &BITr AT —fEITRETH -7z, Sl 4
DIEFEIZBNTDH, (CGG)sA31S6110 FiTH I -4
MBI OWBIZWEE LT, PGRSRAKRY) T¥ 4 ¥ ¥
FERBICERTH L Z LAmREhi:.
HECRERZBIIHIZY, FEH2, 3OWKEE K13
E~TPR 17T EORMBREL, HArORDIIIH L THE
DT & o 7T SBEMIETBRE L 77 L Y Ak v
§ —REEW SRR R O 2 ISR L 9.
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Mental Hospital Outbreak of Mycobacterium tuberculosis with Few Copies of IS6110 DNA Fingerprinting

Makoto TAKAHARA" & Teruo KIRIKAE®
"Department of Internal Medicine, National Hospital Organization Nishi-Kofu Hospital,
“Department of Internal Medicine, National Hospital Organization Niigata Hospital,
9Department of Infectious Diseases, Reserch Institute, International Medical Center of Japan

We report a case of 4 patients with pulmonary tuberculosis in a mental hospital located in Yamanashi,
Japan, between 2000 and 2004 in which 3 isolates of Mycobacterium tuberculosis were analyzed using 1S6110
restriction fragment length polymorphism (RFLP). DNA fingerprinting showed them to be identical and
the copy number to be two. Additional RFLP using (CGG)s fingerprinting yielded the same result and a
copy number of 15, suggesting a M. fuberculosis outbreak. (CGG)s analysis thus proved useful in supplemen-
tary typing method like polymorphic G-C rich repetitive sequence (PGRS) or spoligotyping.

(JJ.A. Inf. D. 81 : 741~744, 2007)
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