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COMPARISON OF THE NEWLY DEVELOPED MB REDOX SYSTEM WITH
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*Chiyoji ABE, 'Kazue HIRANO, 'Masako WADA, ?Eiro TSUBURA,
*Masaaki YAMANAKA, 3Teruo AOYAGI, *Mitsuhiko OSUMI, *Masao TAKEDA,
* Atsuyuki KURASHIMA, °Akiko YONEYAMA, and °Katsuko OKUZUMI

1* Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association,
% Osaka Hospital, Japan Anti-Tuberculosis Association, 3 National Higashi Saitama Hospital,
* National Tokyo Chest Hospital, ® University of Tokyo School of Medicine

The rate of recovery and the mean time to detection of mycobacteria in clinical speci-
mens were determined in a newly-developed MB Redox system based on liquid medium,
and the results were compared with those of MGIT and 2 % Ogawa egg media. From 587
sputum specimens processed, totally 203 mycobacterial isolates were detected, of which
177 (87.2%) with MB Redox, 185 (91.1%) with MGIT and 133 (65.6%) with 2 % Ogawa
medium. The difference in the percentages of positive cultures between either of the two
liquid media and 2% Ogawa medium was significant (p<0.0001). The mean time to de-
tection of the Mycobacterium tuberculosis complex was 17.5 days with MB Redox, 18.7
days with MGIT, and 26.2 days with 2 % Ogawa medium. The contamination rates were
1.5, 1.7, and 4.1 % for MB Redox, MGIT, and 2 % Ogawa medium, respectively. In con-
clusion, both MB Redox and MGIT systems, based on liquid medium, are more efficient
than 2 % Ogawa medium for the recovery of mycobacteria in clinical specimens.
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4 —#% — (3-L-p-indophenyl-2-p—nitrophenyl-5-
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BRE TIIBEIEICE, 4 P — 5 — 3B e h, BE
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Mycobacteria Growth Indicator Tube (MGIT)
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1) ERRARL & BT

SR04 6 A 26 F4E11LA £ CoRfFeli M 12 kR
BIMEEDABES L U REBE DS 15 S 725876 D
%% MB Redox DFHlilC Fiv 7z, B HI~BEFERT IZ &%
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203 ROV HE % 58T X 72 (Table 1) Zh 5 ?D8T.2
% (177#) & MB Redox T, 91.1% (185%)
MGIT Y AF A THRI &N, T/, %L
L7z 2 %/ OMREEIZ65.6% (1338k) THo 72,
AR % 2BE L L7z MB Redox 3 & U MGIT ¥ A
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THho7z (p<0.0001), 203%kD ) b 133 kI HRE T
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DI H122% (91.7%) % MGIT THRI T X 7245, MB
Redox OMRIEHIE 86.5% (115/203) TH ) Eo1KH o
2o —H, 2 %/NIEHOBEI#IL 66.4% (87/133) T
HY, WS EZEBE L2 VAT A LSOO
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Table 1 Rates of recovery of mycobacteria from 587 sputum specimens in different media
No. (%) of isolates detected by :
Isolates (n) MB Redox MGIT MB Redox
MB Redox MGIT 2% Ogawa plus plus plus
Ogawa (A) Ogawa (B) MGIT (C)
M. tuberculosis (133) 115(86.5) 122 (91.7) 87(65.4) 124 (93.2) 128(96.2) 129 (97.0)
MOTT (70) 62 (88.6) 63 (90.0) 46 (65.7) 66 (94.3) 64 (91.4) 69 (98.6)
All mycobacteria (203) 177 (87.2)  185(91.1)  133(65.6) 190 (93.6) 192(94.6) 198 (97.5)
*Mycobacteria other than M. tuberculosis
For detection of M. tuberculosis; MB Redox or MGIT vs 2 % Ogawa: p<0.001
For detection of MOTT ; MB Redox or MGIT vs 2% Ogawa; p<0.01
For detection of all mycobacteria; MB Redox or MGIT vs 2% Ogawa :p<0.0001
MB Redox vs Combination A :p<0.05
Table 2 Detection of mycobacteria in clinical specimens according to initial smear result
No. (%) of isolates detected by :
Isolates (n) MB Redox  MGIT MB Redox
MB Redox MGIT 2% Ogawa plus plus plus
Ogawa (A) Ogawa (B) MGIT (C)
Total smear—positive 97 (93.3) 99 (95.2) 74 (71.2) 99(95.2) 100(96.2) 103 (99.0)
specimens (104)
Total smear-negative 80 (80.8) 86 (86.9) 59 (59.6) 88 (88.9) 91 (91.9) 95 (96.0)
specimens (99)
Smear-positive 70 (90.9) 74 (96.1) 52 (67.5) 72 (93.5) 75 (97.4) 76 (98.7)
M. tuberculosis (77)
Smear—negative 45 (80.4) 48 (85.7) 35 (62.5) 49 (89.5) 52 (92.9) 53 (94.6)
M. tuberculosis (56)
Smear—positive 27 (100) 25 (92.6) 22 (81.5) 27 (100) 25 (92.6) 27 (100)
MOTT (27)
Smear-negative 35 (81.4) 38 (88.4) 24 (55.8) 39(90.7) 39 (90.7) 42 (97.7)
MOTT (43)

For detection of mycobacteria

from smear-positive specimens; MB Redox or MGIT vs 2% Ogawa : p<0.001
from smear-negative specimens; MB Redox vs 2% Ogawa:p<0.01, MGIT vs 2% Ogawa : p<0.001

For detection of M. tuberculosis

from smear—positive specimens; MB Redox vs 2% Ogawa:p<0.001, MGIT vs 2% Ogawa : p<0.0001
from smear-negative specimens; MGIT vs 2 % Ogawa:p<0.01

For detection of MOTT

from smear-negative specimens; MB Redox vs 2 % Ogawa:p<0.05, MGIT vs 2% Ogawa:p<0.01

ZIFETHo (p<0.001), 3HEEIATFLIZL S
IREBENBEOREBIIERERO TN LA TH -
7oo BIRBEHEAMENT D & X ) BIHEUAMED S b kg
WA HEPEL L72 MB Redox & MGIT ¥ 2 7 A THX
CHERETE A5, NI E RV L X c kR
PR & DIEREAL IR E DM EIZES 572 (Table
2)o
2ODBEVAT A A B DbEF#ESR Table 1
L Table 2 IZ/R L7, combination A (MB Redox
L 2%/NEEHOMEE) OEMBERHERITIZLZN

BRMIDOEEIIBMETH- 1 (p<0.05), MoHEs+E
WZOWTHEBERIRONR o728, ZhZNEMX
DNEVRHEIE SN, T, BRSSO
#4+% (combination A %7213 combination B) &
D WAEEBFRLOMAE (combination C) ARV
B\THot,

MB Redox IZ & 2 HEBEOKRB E CIZE LB
E3H2LBHOMTHY, FHITE5HTH o /2
(Table 3)o BHKEHEMH TIEFH 2.1 HEZEL 1225,
BEKEHEFITIZ15.9H Th o 72, IEEEBRBE CIE L
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Table 3 Mean time to detection of mycobacteria in clinical specimens

Average no. of days (range) to detection

Isolates
MB Redox MGIT 2 % Ogawa

Smear-positive 156.9 (3-48) 17.4 (3-93) 24.9 (7-53)
M. tuberculosis

Smear-negative 20.1 (6-42) 20.6 (6-46) 18.2 (11-56)
M. tuberculosis

Total 17.5 (3-48) 18.7 (3-93) 26.2 (7-56)
M. tuberculosis

Smear—positive 9.7 (6-21) 9.2 (4-22) 17.1 (11-25)
MOTT

Smear-negative 14.8 (4-50) 15.4 (2-54) 24.5 (4-70)
MOTT

Total 12.6 (4-50) 13.0 (2-54) 21.0 (4-70)
MOTT

Table 4 Mean time to detection of mycobacteria from the samples
which were positive in all three methods

Average no. of days (range) to detection

Isolates (n)

MB Redox MGIT 2% Ogawa
M. tuberculosis (80) 16.1 (3-42) 15.9 (3-44) 25.7 (7-62)
MOTT (42) 11.0 (4-50) 10.5 (2-53) 19.4 (4-70)

HIZEC, FI12.6H THRHTEETH 572, MGIT IZ
L AVBE OB E TICE L2 A MB Redox &3
IZRBETH o7z, ZTHIIHL, 2 %/NIEEH#IC & 2 ¥
HWEEOBRHI TICE LY HKII262HTHY), MB
Redox ¥7213 MGIT £ ) 512 1 ABE L p2rb T &
5 ho7ze MB Redox ¥ 721& MGIT THHE Z TIZ
%< DR EE LMEORIZ, 2 %/NI5# THRRE
EMHETE 2o 2Bl o20Roniz, £2T, 3
R AT AT T TR TE 2R B 806 & FEH
ERBE A2BIConT, R F CICE LT &

L7720 Table 4 1Z7RL72& 912, MB Redox (2 & 5%
MEBEORB I CICELAFHAL16.1H, FFEEEME
FiEEE T 11.0HTd o 72, MGIT @ B # 1& MB
Redox LR TH o720 —H, 2 %/NIIEEHE FH V72
&I BEORMICTEY 25.TH, JEEBIETIBRE O
HHIZ19.4H % E L7,

MW L ARHOFHROES* Table 5 1TR LA, 2
% /NI DERRIZ41% ThHo 2, ZHICH L,
KR AL L7222 VAT AT 2% UTICHZS
ERTET,

% =

LV—RyYasfy - 4xrery (IL-J) Bx Hw
DR L AR ICZ ABD R K, LD

Table 5 Number of contaminated cultures in
each medium

(n=>587)

Method No. of Ccli)lrtlltli;ninated %
MB Redox 9 1.5
MGIT 10 1.7
2% Ogawa 24 4.1

HEL LS, bAETIH04EL EICh Y I
RREHEY LCHWCT &2, Lo LEHKENY - Hik
BOMMAIMEICINL L) W | jilEEko
WEL I VENFEHOBRRFLEND L) ko7,

CIHEOMIZ, BEKEMHOMLEIZ NALC-
NaOH 2B ) AN SRS hETH 2 TE 7,
BB CIRBRRA B & &8 0 NALC-NaOH Ri L i %
nx, WEL - BRBRETLI IR TWA, L2L,
OB Z AVIIEE, BOHRE (10%LL1)
FRLNZZELBEINTHE, ZhwWwz, EELIE
BRME O QEROMLEREH VLI L2FOT
W53, KED CDC iE, HHEEIT2~T%DHEIC
BEFBINITTRETHHEL TS, HHEEI1Y%
AT D& IZRTEDI R & THEORICHET 5 iR
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RICHODREMIH EEZ DN TV S, ZORFETIE,
FRRM B A 2 58D NALC-NaOH B LB i THLEE L
720 Table SIT/R L7z & 9 ICTHEFKT1.5~4.1% D#i
FTaH Yy, BENZHMELEZ SNz, [ UBTLEME
TR LA e B L LR Y R T A DB SR
ANNEEH L D# 2 Bl o7z, THIE, BEHICE TN
LEEHBF, PACT 7213 PANTA 2585027
ZEERLTWVE,

ZOWFFET, WA B L L7z MB Redox &
MGIT ¥ 27 ADEBERME S 6 ORBHE BB E L H
B 172 (Table 1, Table 2), WEHEH K} 587 H & 3 Ke3g
VA7 AT 133 BIDRAE BB & h 7z, MGIT T2
D122 (91.7%) Bl% B TE 7225 MB Redox TiF115
(86.5%) #ITH Y, MB Redox DHIHEIE MGIT &
NS R o7z, ZOMAENZ MOTT OBEIZDOWT b
AT Y, BHEEM - BEORZL RSN, BnT
WRREBRERIIT S AT A (FVeF—5E#EI FLT
Vw27 TH9) THREL, I FVT Iy 7 THI £ i34
WAEAMET LABHOMIEZ BT 51558020, LaL
ZOEIRFEHIEETII b o7,

C DT, WAL Lo5#Y A7 A0RH=
B, BREEHE VBN L ) BEICE W C & ASERER
T&7, bbbl E ML L2 258 27 A TH
FRTE % M © & ISR A R 25~30% (MB Redox B
HEITTVEGA B D44 & MGIT BPE18SM B D 52) 25 2
%/ NN THIBRR % TBECE e dh oz, T ORERIZLL
BIDOHED ~ 016~ 19) 2%k | T3,

LREO L IR OFHEIIHS A TH S, L
L, 2 %/NIEHTIIRETE 725, WAE#H CIERE
DREON LG hoBlbBOLNE, ZR5iE, MB
Redox BEYE/2 % /NI B #5514 9 61, MGIT F&¥%:/2 %
ANNEE R 6 B, T ARHE HuRa M/ R 55 Hh R 2k 5 1 C
Holze FITRIZ, 2D0DE#RY AT ADOMAEY,
combination A (MB Redox & /MII%EH#E), combi-
nation B (MGIT & /NIl #), combination C
(MB Redox & MGIT) I2& 2= gL 7-,
Table 1 IR L72& D12, 2202 lAaBbEL DR
HREZNZNEM L Y EMETHY, 12 combina-
tion A & MB Redox DMINEKRDERZEFEETH o 72,
C DFERIE, BRERATEA S OHIERE O #4858 1 1 Ak
Hodh & TR (ORBEHL F 2o 3O+ R ) 4
BDETHWVWLIREETZEZZHHELTVD D
Pfyffer 5 3 i fk5:# 2 % o 8 4 ¢  (MGIT +
BACTEC) A2k & ML SO M & ¢
(MGIT + L-J + Middlebrook THI10/7H11 ¥ 7= 1%
BACTEC + L-J + Middlebrook 7H10/7TH11) &
RIHEIFNZ L ERE LD, S THELNLER
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