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COMPARISON OF THE NEWLY DEVELOPED MYCOACID SYSTEM
WITH MYCOBACTERIA GROWTH INDICATOR TUBE (MGIT)
AND NEWLY DEVELOPED 2% OGAWA MEDIUM (S)

FOR RECOVERY OF MYCOBACTERIA IN CLINICAL SPECIMENS

*Hiromi ANO, 'Hiroko YOSHIDA, !'Chieko ISHIDA, 'Nobuko TANIGAWA,
'"Masanori KIKUI, 2Tetsuya TAKASHIMA, and *lIzuo TSUYUGUCHI
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The detection rate of mycobacteria from patients’ specimens and the time required to
get positive culture were compared among newly developed MYCOACID SYSTEM, MGIT,
Ogawa K medium and 2% Ogawa medium (S). A total of 249 sputum samples taken
from patients were used as the study subjects and 124 kinds of mycobacteria were
isolated. For 135 cases clinically diagnosed as pulmonary tuberculosis, the detection rate
was 44.4% for MYCOACID, 47.4% for MGIT and 38.5% for Ogawa K medium, showing
that there are no significant differences in the detection rate between MYCOACID and
MGIT, and MYCOACID and Ogawa K medium but the differences was significant be-
tween MGIT and Ogawa K medium (p=0.02). The mean days needed for detection of My-
cobacterium tuberculosis complex was 12.3 days for MYCOACID, 13.4 days for MGIT,
and 26.8 days for Ogawa K medium, indicating significant differences in the time to get
positive culture between Ogawa K medium and either of both liquid media (p<0.001).
Furthermore, 2% Ogawa medium (S) was used only for the detection of mycobacteria
among previously untreated tuberculosis and there were no significant differences in the
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detection rate between 2% Ogawa medium (S) and either of both liquid media. The time
to get positive culture for 2% Ogawa medium (S) was 18.2 days, which was longer than
that for either of liquid media, MYCOACID and MGIT, but it was significantly shorter
(7.9 days) than that for Ogawa K medium (p=0.003). These results demonstrate that
the liquid culture systems both MYCOACID and MGIT were very useful for the detection
of mycobacteria compared with Ogawa K medium.

Key words: Rapid detection of mycobacteria,
MYCOACID, MGIT, 2% Ogawa medium (S),
Ogawa K medium
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WANE BB LTREL, REOFICHBEEUNOE
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ERBREERRO7-OIIHBEOMERILEL 253
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%0, EEHENBEOBAICS, MGIT #/MJI K 5

Table1 Recovery rate of mycobacteria in different media

No. (%) of isolates detected by:

Case (n) Clinical pass (n) MGIT MYCOACID Ogawa K Ogawa S
MOTT* (43) 21 (48.8) 16 (37.2) 13 (30.2) nd *¥**
MDR-TB**(37) 31(83.8) 32 (86.5) 28 (75.7) 28 (75.7)
M. tuberculosis 64 (47.4) 60 (44.4) 52 (38.5) nd

complex (135)
No treatment (47) 36 (76.6) 34 (72.3) 33(70.2)  35(74.5)
Less than 2 month  8(33.3) 11 (45.8) 9(37.5) nd
treatment (24
2 month treatment 20 (31.3) 15 (23.4) 10 (15.6) nd

or more

* Mycobacteria other than M. tuberculosis
** multidrug resistant M. tuberculosis
*** o designed

For detection of MOTT ; MGIT vs MYCOACID : p=0.27
For detection of MOTT ; MYCOACID vs Ogawa K :p=0.26

For detection of MOTT ; MGIT vs Ogawa K:p=0.02

For detection of MDR-TB; MGIT vs MYCOACID : p=0.74

For detection of MDR-TB; MYCOACID vs Ogawa K:p=0.87

For detection of MDR-TB; MGIT vs Ogawa K :p=0.74

For detection of M. tuberculosis complex ; MGIT vs MYCOACID : p=0.27
For detection of M. tuberculosis complex ; MYCOACID vs Ogawa K:p=0.26
For detection of M. tuberculosis complex ; MGIT vs Ogawa K:p=0.02



732

WEDEEBURIZOAEEEN Do (p=0.02), &
HIRHESZE Tid, MGIT 83.8%, ¥4 2 7Y v F86.5
%, ANIK5E#75.7%, NISERTTRERD, 24
KEVERREREZRL, SE0MICEESE2bo,
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olze

RiZ, BHREBLRREAN A L, @ RiEHE:
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MGIT33.3%, =47 v F45.8%, /MNIK &E#
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EHE L, BRI 2 H B R SRS E T,
RA4AT7Yy FOFHEMGIT & b #{ 2 2EEHED
Sz, FiRERICBVT, IS EHiz MGIT 2
ROTHEVEERGEL R LA,
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26.8H (12~56H) &% h (Table2), MGIT &< A4
a7 vy FOREEDBEICREIENAFER 207008,
MGIT ®/bI K 83, ~4 37>y Fi/NIK 54
BT, FEICHRAEROEEDAKDOHBE» -7 (p
<0.001), FeE&EMAMETIZ, MGIT10.3H (2~33
H), =437 v F10.6H (3~39H), /NI K i

® B ek %125

21.7H (6~39H) %o, SHMMEREZLE I, MGIT
84H (2~29H), w437+ v F9.1H (2~25H),
AITK B3 26.2H (6~49H), /NIISK#16.2H (7
~34H) &2b, EEHERARESCSATEEKED
BAICH, MGITH=A 427y y FHOEEBRICE
FEEIZ L, MGIT /MK #38, <4 a7y F
NI K ST, BEEhoEEIEIAERICE
ol (p<0.001),

REERELBIERIIICA B L, @ KGR MGIT
10.9H (2~3808H), w4 237¥ v F11.1H (4~28H),
A K 54,2628 (13~498), /NI S##.18.28 (9
~330) @ KMEMB 2 AR MGIT15.3H (5~
320), v 427y F13.9H (2~36H), /NI K 5
26.2H (13~36H) @ %#bHK 2 # ALK - MGIT
17.18 (2~40H), =427 v F14.0H (3~39H),
MK ##29.48 (18~56H) Lhot,

A SEHMDOFHEEABRE MO L BT S E
(Fig. 1), REFREHEDHFE, 47y FE DX
T1HEWH (p<0.001), MIKEHBLYIZTIRMEL
oTBH (p=0.003), ThHDMIZIREEEI LD
bz, SHTEEKEOHEIL, NI S KR
FEAKL, 47y FXDRTOBEWINIK &
HEDiZ10.0HBEL, ThHEDHIRDEEEHIFBOL
iz (p<0.001).

3. RUEEEGHEE

KIGHREE O RFOE R ERE, 3ABT MGIT
97.2%, =437y F97.0%, /NISKEH 82.9%, /~
NEK¥#A84%E 2, 48BMTiE MGIT97.2%, <
437>y F100.0%, /NISEH#H 91.4%, /KB
H54.5%& o7z, /NI K B RREEERRGE R A0

Table2 Mean time for detection of mycobacteria in different media

Average days (range) for detection

Case (n) Clinical pass (n) MGIT  MYCOACID Ogawa K Ogawa S
MOTT (43) 10.3(2-33)  10.6(3-39)  21.7( 6-39) nd
MDR-TB (37) 8.4(2-29)  9.1(2-25) 26.2( 6-49) 16.2 (7-34)
M. tuberculpsis 13.4 (2-42)  12.3(2-36)  26.8 (12-56) nd

complex (135)
No treatment (47)  10.9(2-30)  11.1(4-28)  26.2 (13-49) 18.2 (9-33)
Less than 2 month 15.3(5-32) 13.9(2-36)  26.2 (13-36) nd
treatment (24
17.1(2-40)  14.0(3-39)  29.4 (13-56) nd

2 month treatment
or more ?64?1

Mean time for detection of MOTT ; MGIT vs MYCOACID : p=0.24

Mean time for detection of MOTT ; MGIT or MYCOACID vs Ogawa K:p<0.001

Mean time for detection of MDR-TB; MGIT vs MYCOACID: p=0.40

Mean time for detection of MDR-TB; MGIT or MYCOACID vs Ogawa K :p<0.001

Mean time for detection of M. tuberculosis complex ; MGIT vs MYCOACID : p=0.59

Mean time for detection of M. tuberculosis complex ; MGIT or MYCOACID vs Ogawa K:p<0.001
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Fig.1 Mean days for detection of a positive culture
in different media
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Fig. 2-1 Cumulative recovery rates of M.tuberculosis complex in clincal specimens
from untreated patients
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Fig.2-2 Cumulative recovery rates of M.tuberculosis complex in clincal specimens
from patients under treatment
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Acid digestion
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Fig.3 Mean days to obtain M.tuberculosis colony in the solid medium;

re-cultivated from liquid medium
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MGIT &/MI K 530 RREZEGERPEL 2o/,
MGIT #590% % #Z 5 D231 H LA/, /NI K K7t
N%EBL BN HUBETH 572 (Fig. 2-2)0
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B 6 BEE/ANI K 21288 L 723540 FyE%A
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T, WFhOBEL, NEICEEEETLI LN, —
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Ti20.6% &, IFHORHBERELFEIBENIOT
Hol. FERMBRE TIZ, MGIT OEREERIL.3
%, WEMEET14.0%, NIEEEELIZL4TH LR
D, =437y FOZERERIZ 0%, REFEERIIX

11.6%, /PNIEERMERII23%E o7,

$EALHE 3T Middlebrook 7TH10 KK i #° i # K
REWICET U/oMEE, 2%/NISBICET LR X
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BREORENE L FETH 5 - 0EHROMERED B D,
AEEFERERPRTVEVITFEAND o7,
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BTHREEI R IN-H

WA YT/ K BB EOM L, At
BEDY FF VR e ol b s, 8 BED
REERFICIBRE A0 S 2f % Tabled IZ7R L7,

FEM 1~81, /MK 5 ABH T, MGIT OB#
VITFNB o 1BITH B, FRIER 11X, MR
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4372y FAMIK EHDEETHo %,
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<4 a7yy FOEEME, ER S5 MGIT &/ K K
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Table3 Rate of contamination in both MGIT and MYCOACID
Bacteria other than mycobacteria (MGIT)
Case (n) culture positive smear positive culture positive in

% (n) % (n) 2% Ogawa medium
M. tuberculosis (135) 5.2(7) 11.9 (16) 6.7 (9)
MOTT (43) 9.3 (4) 14.0( 6) 4.7(2)
Bacteria other than mycobacteria (MYCOACID)
Case (n) culture positive smear positive culture positive in
% (n) % (n) 2% Ogawa medium
M. tuberculosis (135) 1.5(2) 0.7(1) 3.0(4)
MOTT (43) 0 11.6 (5) 2.3(1)

Table4 Cases of Ogawa K medium positive or smear positive at 8 weeks among MGIT

and/or MYCOACID negative cases

MGIT MYCOACID Ogawa K
Case Clinical pass smear Te-Cultivate mear Fe-cultivate culture
to 2% Ogawa to 2% Ogawa

1. TB no treatment + + +
2. TB 4 week treatment + + +
3. TB 3 week treatment — - +
4.* MDR-TB 2 month treatment or more - - - - +
5.* MDR-TB 2 month treatment or more + + +
6. TB 6 week treatment + + —
7. TB 2 month treatment or more + - -
8. TB 2 month treatment or more + - —
9. TB 2 month treatment or more + - + - -
10. TB 2 month treatment or more + - -
11. TB 2 month treatment or more + - -
12. TB 2 month treatment or more + - -
13. MDR~-TB 2 month treatment or more + - -
14. MDR-TB 2 month treatment or more + - + - -
156. MOTT 2 month treatment or more + - -
16. MOTT 2 month treatment or more + - -
17. MOTT 2 month treatment or more + + -
18. MOTT 2 month treatment or more + - -
* From same patient

EB 6 25 18F TN13HL, 8 BB DKRERIZAMD % .

THEERPICRBEOFEN RO ONIHTH S, &
NS OEFIETRTHBRBEGES,S 6 BURT, %k - /b
N K B L BORETH o712, izt
SEFI6 &£ 17D & )12, 8BHEIZ 2%/MNIIBEH IR 1T 2
LRI koBlbd 505, Ry 1Ak
EHBRHUTHo 2,

19984ED 6, Y T/MIK EROFILEBE O H
WAZSFALLNBEEAL, BEOHELER-TE
Too COBHELERCERRIEICLY, B - EROK
HRD LAY, MK EB~ORBEREAE S BEICHE
SLizEBbhs WO~ SENIA TS S LA0E
EFARELT, w437y F& MGIT &/0)I S $5it
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DEEEE, RS YRETITo T A /NI K BB
BMEHB L7z, S5IC, Wtz EH L HeOBK
A A BREANICRET LT, Yok 28H
BEEBEORFRELER L7,

FTREREURICIOVTAL L, EEEETIE MGIT
>A4aT Yy FO/NIK BE#ONET, MGIT & <4
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T4AT7Ty FEMNIKEROBMICOEREZRI Do
72o MGIT O34, BEFLE L -BEOEEIC PBS0.6
ml ZMATED 0.5 ml HHERIIIH/ML 7228, <A
A7y FOBFETE, HEC2EROBLERN LML
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B, MGITIIMAABEED 4TIy FED
HE5/LEL roTWw7z, MGIT DEFEBHRI < A
A7y PN LETE» o0, BASEICENT
AERBOELHEBL-bDLBbNS,

—7%, MGIT &/NMI K 0z, SEEETLHE
EEENMBETL MGIT 5P FEICEEGERLE
Botze TOTZ L, TTICEHEE - FBEICL - THE
ENTVERREE—HTHI), Li LRERELE
IR TANE, TRTOEBHETHEEEZR2d o7,
S50, BEBGEEIX MGIT>AMNS>Y 427y
F>/NITK DIET, /NS B oI MGIT 2K
WCEPo 2, THINTTOHRETE, WTFhhokk
WTRELI-EEEEZSRE LTEHE LSS, NI
WOEEBHRII0%E T ZIZEFNUT DL DHEh -
729001 MR 1313 BN K 5 # O B ATT5.4%
DERERLTWAEDIE, ATFHAL AL 5ELEH
BEETMRA-HERTHELBbNIS, DEOZ L5,
BEEBEHRIIBoTEZ L2 6IE, TERETHERT
LRI AELEEI LiIdhVERbRS,

—HEREERAKTIE, BREEROBE~YI13IT Yy
F<MGIT</MI K B#OIET, v1 37>y FTI14
H, MGIT T13H/MIK L h b5 A B E o
7oo EREMMABE OHEIZIE MGIT< T/ aT7 Yy
F</IK EOMBET, NI K 5k H MGIT T11
H, =437y FCI0EMI KL h dEREK
BEh o7 MGIT 22V TR T TIZE L DHEI R
ENTVBEHI~Y, SEREEBIZY/I Ty FE
MA7-RETH, HEARICBIT 2 AR OINEEHIZ
- HEAMUAGRE NI,
KRICHERARIZOVWTMGIT .~/ a7vy Fk
HBT 5 &, MGIT OfE, BEREEFR L REMR R L
B, FEVE L TRESEETH 572, MGIT O¥EHE
FIIOWVTIE, 1~2%ENEVEHE 9~ £ BACTEC
460 TB ICHRTHE L, 8.1% %R LA EVIFED Hd
B, BT, BREITEAHERIT12.7%IZDRAT,

® % %765 £12%

MGIT i, BHAHBEA L LTPANTA 2EHL TV A
», 4 IATTy FiZ, HEEFOATOEAEERE
WEIAEIIERL T2V, —HBRORMAEBRERE,
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Fig.4 A proposal of rapid culture method of mycobacteria
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