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The conventional drug susceptibility tests of Mycobacterium tuberculosis are time-
consuming and usually require 2 to 4 weeks to obtain final results. In this study, we
attempted to develop a novel method for rapid detection of drug—resistant M. tuberculosis
using hybridization protection assay (HPA).

Clinically isolated strains of M. tuberculosis including seven isoniazid (INH) susceptible
strains and six resistant strains were used. The organisms grown on Ogawa egg medium
were inoculated into Middlebrook 7H9 broth and cultured at 37°C for one week. Then, the
inoculum of each strain was prepared as a tenfold dilution of bacterial suspension at
McFarland No. 0.5. The inocula were mixed with INH solutions to yield final concentrations
of 0.1 and 1.0 #g/ml, and the resulting bacterial suspensions with or without test drug were
cultured on the swaying plate at 37°C for up to 5 days. At intervals, 50 xI of each sample
was withdrawn and subjected to the protocol of the HPA using acridinium-—ester (AE)
labeled DNA probe, and then the relative light unit (RLU) was read in a luminometer. In
the case of the susceptible strains, a significant difference in the mode of increase in RLU
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ratio (% of RLU on day x/RLU on day 0) was observed between the INH—treated and drug—
free control sets within three days of cultivation, while no such differences were seen in the

case of the resistant strains.

Since this method was not only rapid, safe and simple, but gives the results well

correlated to those by the conventional methods, it is expected that the method will be used

widely in many laboratories.
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2. B/REEMEREE (MIC) ORlE

1) HiROFHE

Tween 80 %7 L7z Middlebrook 7H9 broth
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MIkEE L%, REMTHRL, ®ELS McFarland
No.0.5 72 &5 Wil /.
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mi~1024pg/ml £ TD 14 BEBEic b 72 5 2 R
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Corning™2580, Iwaki Glass) 12 50ul $24EL
foit, bid1) OWHZE S0ul A T 37°C THEL 1,
15k, HHIORKIEREZ0.063ug/ml~512ug/ml D
14 BEpE & 75 5t
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3. HPA i & AittEE oHE
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FIcRELZHIIRv O a2 v =—%2z —€THRNL T
BEELL, % 37°CT2~3 AREREEL & H
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AR L 10 ml @ [& broth % 437 L 7 BI O EE 2 7
Ja—ay FICHERELT, $51231°CT4~5HRE
BEL K, 85 WK% [E broth & H W T Mc-
Farland No.l ICBE£TEL, 5121 ~10°f5%T
D10 fEWBRTERENEE 10 ml fERIL 72, ZDHK, &
Hig % 37°C THRiEEHE L, HEKGR, 3HHEH, 5H
HB&Uv7THHIERKEHRRL, b0 7o ka—u
125 - T relative light unit (RLU) &AREE HIE
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land No.0.5 ic&bHE, X512 10 f5HR L CTHEEREK
PRI 720 INH 3 1, 000pg/ml &7 5 & 5 1 REE
BUKICIE#E L, & 51 Middlebrook 7H9 broth T1
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x HEEkicdd 2 INH @ MIC

AR MIC (ug/ml)

JESZVER U106 =0. 063
U107 <0.063
Ull1l 0.125
Uli2 0.125
U115 0.125
U118 0. 063
U125 0.125

Tt B T 103 256
T104 512
U113 64
U122 16
N129 512
N136 128

Calif.) © RLU %#I5%E L 72,
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F % AFR L 7o &% 100pl % NaOH THRIL 72 2 A
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R L7,

& ES

D) #EEKIcxtd 5 INH @ MIC
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VI b &R &HE U e
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B
————0
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—_—
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0 3 5 7(H)
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wiz, RS tOEKIcB VT BTSN B,
HHhZEHBEHNT, INHRZHE 7S L O 6
PEAEH WV, INHRNSB & OERMED RLU %#£2HH
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RExHBLALAEE LT, SE%EEH VR BAC
TEC system (BACTEC 9000 TB) % Mycobac-
terium growth indicator tube (MGIT) »SBE¥ & 1,

AFRI BT SRR Eh>od 5, LA LALF—
MeEh b FTICRE SICFEMAERTE* v MEIcE S
ERFARSVLETH L LEEZ SN 5,

Z I THRERL B, TTICEy Meah, IEL R
HoOREEEEREE L THW S TWS HPA EicEH L,
Z NSFERE D IEFNESZ MR A IS ATRED & 5 A2 B
L. 2ORR, HEEOREKE RLU IEH I BT
ISHHBABAR 2R L, B oS £ 0 £ RLU © LR
ELTHERTE AT EmREEN, L~L RLU ©f
I ERAA SN, $9107 cfu/ml DI EOH B T 135
B#HO RLUOHMIBZIBIEAEED SN Mo, TD
FRELTRE, Yo—FFa—Tlca—F4 73T
W3 AE-DNA 7o - 708 RBEE—ETHD, £H
HoEIMES rRNA-DNA A KGO 8aFIEE 5 A
SHlcbD IS NG, Lich-> THREDRSEHRE
OBFHIZ T O ERELI T TORELBEYITH 3 & A
oN/zDT, BEHEHEEREORELRAS7RTH %, [6
BRic INH gt h cHEBE 2R L 2B b, &
B E RLU L KHBAL, BOAEES 3\ I3iGEhE &
RLU & DRFIcBaditED & 5 T E RS Nt, DF D,
HPA &z & 5 RLU flEM# 1, BIANO rRNA O
MNEEZRIBRMRLTVWEEEZ 5N, RLUMEREOE
B DIREE & RS RARICH 2 b D LRl x N7,

HPA B:0R#E, EEEtETH O ZeTH BT &,
FHAMWHE T 2 BRLINICRIERRSBONE T L E
THb, Lo LAEIC K 2 BAIRZHRE 1, REREE
HANTRBHEESKZ VDL, MICRIEDL S
ARG IR TH 3 BN B, Lok > TARE
TRAL ST, FEROMEREEESZE LT, 2B
MEFRRE DM TAILZEITS itk b, fEROBRELIC
Pt o TR ZRHE ISR T 5 C EMAJRETH B & %



382

AN B, SORAKETRINHHEES NCEPSBESL S
nab00, EHIORRHGHBIEI &P, HKEDOST
75 { Mycobacterium avium complex IZ JGHTE
BT EREMD, AR —HMORBAEICBLTHEE,D
EfE iR R E LT, FIRAMHOEWLETH S &
Bbhs,

D

2)

3)

4

5)

6)

D

8)

9

X ik

Thierry D, Brisson—Noel A, Vincent—Levy—

Frebault V, et al. Characterization of
a Mycobacterium tuberculosis insertion
sequence, [S6110, and its application in

diagnosis. J Clin Microb. 1990 ; 28 : 2668—
2673.

WA, SRRk E % o BURECHS
% DNA probe #& PCR . #&#%. 1992 ; 67 :
795 —802.

Miyazaki Y, Koga H, Kohno S, et al. :
Nested polymerase chain reaction for detec-
tion of Mycobacterium tuberculosis in
clinical samples. J Clin Microb. 1992 ; 31 :
2228-2232.

BoAKE, THEEE, WEH K, ftb: Nested
PCR ik & DNA 7o — 7% L o iR o @
BEE. fhif%. 1994 ; 69 : 767 —1772.

Jonas V, Alden MJ, Curry JI, et al. : Detec-
tion and identification of Mycobacterium
tuberculosis directly from sputum sediments
by amplification of rRNA. J Clin Microb.
1993 ; 31 : 2410—-2416.

Abe C, Hirano K, Wada M, et al. : Detection
of Mycobacterium tuberculosis in clinical
specimens by polymerase chain reaction and
Gen—Probe Amplified Mycobacterium Tu-
berculosis Direct Test. J Clin Microb. 1993 ;
31 : 3270-3274.

Pfyffer GE, Kissling P, Wirth R, et al. :
Direct detection of Mycobacterium tuber-
culosis complex in respiratory specimens by
a target—amplified test system. J Clin
Microb. 1994 ; 32 : 918-923.

FUIELE, BESCR, KAXE, fih: B GRNA)
AR A IS L 7 fs iR E R L (Gen—Probe ;
MTD) OEERIIMRES. #it%. 1994 ;69 : 7-14.
FHARIEM, Fil & s, f: PCR&EEF]
B L7 BiBeE DNA BRih* o b (7 v 7y a7™
24 ANy 7YY L) ISk BEERED S OHBRE

10)

11

12)

13)

14)

15)

16)

17

18)

o ET0E E 6T
Aok, FER%. 1994 5 69 @ 593 —605.
Zhang Y, Heym B, Allen B, et al. : The
catalase—peroxidase gene and isoniazid

resistance of Mycobacterium tuberculosis.
Nature. 1992 ; 358 : 591-593.

Telenti A, Imboden P, Marchesi F, et al. :
Direct, automated detection of rifampicin—
resistant Mycobacterium tuberculosis by
polymerase chain reaction and single—strand
conformation polymorphism analysis. Anti-
microb. Agents Chemother. 1993 ; 37 : 2054—
2058.

KEHFY, HEEE W% % i PCREZH
W7z Rifampicin i #4555 0 ik Hik i< B9
BT AERZ. 1994 ;69 @ T73—1778.

Bercovier H, Resnick M, Kornitzer D, et
al. : Rapid method for testing drug-—susce-
ptibility of Mycobacterium spp. and gram-—
positive bacteria using rhodamine 123 and
fluorescein diacetate. J Microbiol. Methods.
1987 ; 7 : 139-142.

Snider DE, Good RC, Kilburn JO, et al. :
Rapid drug susceptibility testing of Myco-
bacterium tuberculosis. Am Rev Respir Dis.
1981 ; 123 : 402—-408.

Roberts DG, Goodman NL, Heifets L, et
al. : Evaluation of the BACTEC radiometric
method for recovery of mycobacteria and
drug susceptibility testing of Mycobacterium
tuberculosis from acid—fast smear—positive
specimens. J Clin Microb. 1983 ; 18 : 689—
696.

Siddigi SH, Hawkins JE, Laszio A : Inter-
laboratory drug susceptibility testing of
Mycobacterium tuberculosis by a radio-
metric procedure and two conventional
methods. J Clin Microb. 1985 ; 22 : 919-923.

Heifets LB, Iseman MD, Cook JL, et al. :
Determination of in vitro susceptibility of
Mycobacterium  tuberculosis to cephalo-
sporins by radiometric and conventional
methods. Antimicrob. Agents Chemother.
1985 ; 27 : 11-15.

Lee C, Heifets LB

minimal concentrations of antituberculosis

Determination of

drugs by radiometric and conventional

methods. Am Rev Respir Dis. 1987 ; 136 : 349



1995 % 6 H

19

20)

2D

—-352.
Nilsson LE, Hoffner SE, Ansehn S : Rapid
susceptibility testing for Mycobacterium

tuberculosts by bioluminescence assay of
mycobacterial ATP. Antimicrob. Agents
Chemother. 1988 ; 32 : 1208—1212.

Kawa DE, Pennell DR. Kubista LN, et al. :
Development of a rapid method for deter-
mining the susceptibility of Mycobacterium
tuberculosis to isoniazid using the Gen—
Probe DNA Hybridization System. Anti-
microb. Agents Chemother. 1989 ; 33 : 1000—
1005.

Jacobs WR Jr, Barletta RG, Udani R, et

22)

23)

383

al. : Rapid assessment of drug susceptibility
of Mycobacterium tuberculosis by means of
luciferase reporter phages. Science. 1993 ;
260 : 819-822.

Cooksey RC, Crawford JT, Jacobs WR Jr,
et al. : A rapid method for screening anti-
microbial agents for activities against a
strain  of  Mycobacterium  tuberculosis
expressing firefly luciferase. Antimicrob.
Agents Chemother. 1993 ; 37 : 1348—1352.

van der Vliet GME, Schepers P, Schukkink
RAF, et al. : Assessment of mycobacterial
viability by RNA amplification. Antimicrob.

Agents Chemother. 1994 ; 38 : 1959—-1965.



