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LABORATORY MEDIA FOR THE CULTIVATION OF
TUBERCLE BACILLUS

Hajime SAITO™

A variety of different media for the cultivation of mycobacteria have been described
but a few of them are in use today. Those currently used can be characterized by three
basic types. The first is egg—based media represented by Ogawa and Lowenstein—Jensen.
The second type is agar—based media ; the most common one are Middlebrook 7TH10 and
TH11. The third type is liquid media such as Middlebrook TH9.

Several weeks of incubation may be required for the isolation of M. tuberculosis on
solid media. Substantial improvement in the time to detection and the recovery rate was
realized by using broth-based culture system such as the BACTEC 460TB, Septi-Chek
AFB, MGIT and BACTEC 9000.

In the BACTEC 460TB system, the mycobacteria is detected radiometrically. The proc-
essed specimen is added to a modified TH9 medium (BACTEC 12B) containing “C-labeled
palmitic acid and an antibiotic complex, PANTA. Mycobacterial growth can be ascertained
by the liberation of *CO, and detected by BACTEC 460TB instrument.

The Septi-Chek AFB is a biphasic medium which combines broth and solid media. The lig-
uid medium is a modified Middlebrook TH9 in a carbon-dioxide—enriched culture bottle.
After inoculation of the sample, the bottle is capped with a slide consisting of three solid
media ; a non-selective Middlebrook 7TH11 agar, an egg-based medium, and chocolate agar.

A novel system is the MGIT, which is a nonradiometric broth method for the detection of
mycobacteria from clinical specimens. The MGIT consists of a modified Middlebrook 7H9
broth and a sensor embedded in silicone on the bottom of a tube. The appearance of orange
—colored fluorescence in the sensor when excited indicates the growth of mycobacteria.

MB Redox is a modified, serum-supplemented Kirchner medium containing p-indonitro-
tetrazolium violet (INT) as an indicator of microbial growth. The INT is reduced by the
redox system of the mycobacteria to deep violet-colored formazan. This substance is water
insoluble and is reduced to the cell surface, by which bacterial clamps can be easily detected
by their violet color.

At present, the egg-based media are the first choice for the culture of clinical samples.

However, there are advantages to each type of medium and not all strains of mycobacteria
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can be recovered on a single medium. Therefore, it is recommended that one representative

of each type of medium be used for primary isolation ; one example in Japan may be Ogawa
egg medium in combination with Middlebrook 7TH11 and MGIT.
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(1) FE . OFRBICEHR, BWREAETOHEEYE %
& PRITARAKR) Ey FREAREA, FLALD
MBEORTRRE L T 5. QRS ERERERE
BRI 5720, BFHELERPICHEICL2EROBZ
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(2) & . O ED Y KDY, IS OB OE NS
B OBEREOBE R LIk o THBERIZZLY, @
B ORKE - BEICBWTHARE L ) 455, @FH
AR IR ML, BEANC & o TR RO
B, HHVIINEAL OBEAIZL > THIlMET T 5,

2) RENWIIEE Hy

1 < & Petroff 54 (1915), Petragnani 554 (1927),
Lowenstein 55 #1 (1931), Lowenstein—Jensen %5 #
(1932), [ - FrAaksi (1940), ATS X¥#b (1946) 72 &A%
FAV ST WA, 20, bHETIZNIFEH YD ~9)
Wik a6 Tld Lowenstein-Jensen 36 8) ~10) $s)3; <
Hwons L2k, SHIZES> T,
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(1) 20 . HXFARNE, F30, BHEEE, <
T b U ERHVSNIZAY, Lowenstein X MO LL
sk, EREESHVWONL L HICRY, FOMBKL A
ALY YTV oTz,

(2) I - QXM E I OBRILIZZ COBE 1: 2
HDHVIE3 4T, IEHVLD, £ LT L v
T2bDEBH o7, INLOMTHICEZERORTE, K
HpH ICHFELZIEI R L, BE-RICHNSNLTWS/,
JIEE# %> Lowenstein-Jensen 55 Cld & % A v,
HEELIMEOBLIEIZ1: 28X 011668 %->TWw
%,

B) ZUk)y EHEFZ) Y yEIIEEBOEHEIC
foThYE LT (08~6%), BT
Lowenstein-Jensen H#11%0.8%, 2 % /155 #i31.3
%, 1%BI3%NIEHIZ2BEL>TND,

4) ok MEOREYHIEL, £HEOBIELEAS I
FH2DICMEONT VD, HidayrT—5kK, FrF
THEREOHWLNIA, BETIEIY T HA MEdH
woh, HEOHFERHE (0.04~0.025%) TIIHEZOR
FICS L 28dkl, »pOMBERERIET LM,

(5) BEHbEEREREE & IHBRERE (2~3Mm) &
N7z, BEHIC X ) INBROIREE & R % R L7z, /DI
AR - FrARE A IV CORETBAR Y 12 L, 80TT0
43, 90°C504, 95C304- TR+ EE Y, 85~90C
1M, 1 EOBERE T3 THhb LI,
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Dubos # LA VB - 7VT7 3 YEXK# (Dubos %
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THIIERE E Vo2 b DHH 5,

Dubos XK H#11E Dubos Tween * 7V 7 I V35 H
(Dubos 55#1) @ Tween 80% L, 7V73IV - 2
VTV AFDT VI - A% F LA VBRI 2, EX
EMAEHTHE O,

Middlebrook (ZERRMAEF OBEESN-HEBEL,
M= 2 E 5 728012 Dubos EREHICEH %Nz 72
¥ (TH Y —X) %% L7, BELLHAVWSRT
WA Y L TIE, THIO0 R H#1D12 L THIIZERE:
O HHD, THIERE#IZ, THIOEREEHICH £
A0 LT F A E AT INH SR
DRBERETLLIICHEINZLDT, ®REATIE
THI0EXREH L ) bIL AL TV,

2) B

ERFEHOFE - REFITROL ) TH 5D,

(1) Flgi . QMBI L D QS 2, 222V v T
VTHY, BEMEEFSIE LY LV, QUIEH X
DLHDOREIZEL, 5~10% (0, RETTHEETS
E3~ABRNIIRET S, ORIV EHTH 2720, 3
yuan=—TbFEHEMEE (30~60fF) THIMWEET
Hb, FLEEFEOTREBEISTRETH Y, HEEDO—B)
Ehd (Bl BEEOI— FER). &5ICBAMER
RABPEHE O S THETH 5, @IEHEZ J11ili D FEH) &
ZHMRAERER L AR TS L RS,

(2) KA OIS CIIRIRE, 5 WIdEE#IC
Lo TEHET LD, TIAF v 7 DORIZANTEL L
B b, OBKIZEIVRNVAT VT FOSHEREL, &
DEEFEEMHIET L, @9 IH 4 MEOEREI KW
(0.0025%) 7-%, HeibFASLeEIC REE 2 W RIEATE R
Ins,

3. AR

1) AR

(1) M B

RFEM R & LT Sauton ¥5#1, Long BHidsd 5,
EHICY VYRR, 7T UEE, WEE~ AT YA, T
XYy, TANRGF L, iEd, £z, INOOES
HFICARMY & L CRBEFEICEINTYS I AT UNHE
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(2) H P73

OABOBEERLBED (B Yy VYY) 225
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2) FrLVEEEE RS

FREo G BB I NI T % & & Kirchner 5%
Proskauer-Beck i#liZe & DA Rk i Tlx, EBEHE
BRWREEL T2 0EERBRIITHEEEED , Z 0

331

BUX19404E4%, Dubos SIC& o TREBEHEFI R 7 VT
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WL o CTEBIZHBL, BIED L VINERE 25,
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—>HREBEA~NDE-I0C, 1 ERBE R,
2. FEXELHY
Middlebrook 7TH10 Agar Base (Difco) 19g F 7z
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BEBRE—~50~55CHE—~OADC Enrichment (Dif-
co) (BEIZIE LT PANTA*) iRiN— ¥ — L4,
*PANTA Plus Kit (Difco) : B #4824 PANTA (poly-
mycin B, amphotericin B, nalidixic acid, trimethoprim,
azlocillin) RFE 1 /N1 7 )V % PANTA ZEICHK 5ml (A -
N (B4 : PANTA #ii=10: 0.25),
3. WARREH
Dubos ¥#id Dubos Broth Base (Difco) 6.5g %,
¥ 72 Middlebrook 7H9 ¥ #h (& Middlebrook T7H9
Broth Base 4.7g %77 &) » 5g F721% Tween 80
5 g INZEEKI00m I (N R B —~INELIASE - B )L W —45
C % < # H — Middlebrook ADC Enrichment
(Difco) 100m! #8in—aREBRE ~5E,
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1. BACTEC 460 TB system '®

1) H 3]

KW OB R - #R - FHIRS AR T 01T
Jo

2) B

Middlebrook THO ¥s#bich €L DN 72 LT F
Vi L, “CEM/SVIT— b, PANTA %56 UNC
RERHEYE POES (polyoxyethylene stearate) %
WML7: BACTEC 12B ¥#ix Fv 5,

3) R H

AR OGRS L, Kot o UC B/ V37—
ORI NVKRFTMUIZK Y EESH, BACTEC 12B
NAT VDN FAR— ZAFICHE &7z HCO, DK
5% % BACTEC 46082 CHlZE ¥ 5, Growth
Index (GI) T&EL, GI=210%boTHHEL T 5,

%3PB, ki BACTEC 12B ¥#H (GI=50) #%
NAP (p-nitro- a« —acetylamino - # - hydroxy -
propiophenone) 5ug @H T4 A7 A ) BACTEC &
ZUEREB N T VAN, GIOEBE L ) NAP &%
MO &, THEOIRBBETERE & O&HNAH 3 ~5
HTH®S (NAP7A ),

4) BACTEC &t

M. tuberculosis complex

(%)
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Wilson & 9 {3 BACTEC i & BRI # #1 (Lowen-
stein-Jensen ¥, THIIA) 12 & 2 HiBREMH 12D
WTORAD THEF % T L, BACTEC EA5E & 5
&) DEBRHFICBNTEY, »oRHREASTET
Holzt DT3B,

EED PEREFERITREIZOVWTRIT LZEZ A I
T, FIBEEBRHENI/NIE T I (31.3%),
BACTEC #TII78%k (43.6%) THH, Ih HWE
DEME B b 2 Mycobacterium avium com-
plex (MAC) DOERERBEMEIL Fig. IR T L
THotze T/, Tablel IWRT & 912, HILEH,
MAC & b &HEBEHRA TR/ E BACTEC HHIC
KER R o7205, BIKEMMKMAETIE BACTEC T
INIEDOHK 2 e DRBERID A S iz, BRIETFHH
¥ud BACTEC #:AVMIE X D b HEE ClI R EKE
WA T4 (11HX25H), BEHRAETIH (198
28H) B, ¥/ MAC ClrEHREMERETI8H (4 H
#22H), BEMHET0H (7T AX2TH) Bholz,

5) MM

(1) BACTEC ZIEFCKFEE TIXEBRRBREICMANS
NTALWAS, bHETIE BACTEC 12B ¥:#iAs14C
2 EUIOBRERBISEKL (, TRTHIZEoTWEV,
(2) HBillsERES: (BACTEC 46048%%) 2 LE L T 5,
(3) WitkEE#Td 5 720 W R E LA H 2 £%OHIRBIE,
HEEHERENHR LV, 4) PANTA @9 b na-
lidixic acid 7% M. kansasii DFEHE & #WHT2 2,

2. Septi-Chek AFB (MB Septi-Chek) 2
ks & BRI o0 M (biphasic) ¥E&EY X

M. avium complex

Ogawa (o)
BACTEC (e)

1 2 3 4 5 6 T

1 2 3 4 5 6 1T

Incubation Period (weeks)

F

g. Cumulative recovery rates of M. tuberculosis complex and
M. avium complex by Ogawa and BACTEC systems
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Table 1 Recovery of mycobacteria from smear-positive and -negative sputum
samples by Ogawa and BACTEC 460 TB systems
Number of isolates recovered by :
Organisms Smear Ogawa (56str.) BACTEC (78str.)
. Positive 23 26
M. tuberculosis complex .
Negative 14 27
. Positive 12 13
M. avium complex .
Negative 6 10
Others Negative 1 2

TALATH D, IHES MB Septi-Chek (F. Hoffmann-
LaRoche Ltd., Basel, Switzerland) 2SS E &N T,
HFE Septi-Chek AFB (Becton Dickinson Micro-
biology Systems, Cockeysville, MD, U.S.A.) ®
ZTREEISN TS,

1) 8

TROL) EEHEI D 25,

(1) Septi-Chek AFB Mycobacteria Culture Bot-
tle : 2% Middlebrook TH9 ¥:##20m! & CO, # 7
HWLARRFR M,

(2) Septi-Chek AFB Mpycobacterial Culture
Supplement : HEREWE (LA VB, 177 ¥ i
797varV, EYFXH)V, h¥I—-¥, St
Yy, Fhva—2A) & PANTA,

(3) Septi-Chek AFB Slide : £X 1 (&VMBEEE
FH - IEBIRME - &0k THIIER ) ; XK 2 (£HEEH
FEH - BT - BHEIER THIIERS ) ; £K 3
(—HRRE T 3 0L — NEREEH),

2) BeREfE

FEMESCER22) ICEEA E LT, UTOFIEIZLVITI,

F7) XY M2)% K P MANIEA SRR - BRI~
REVANZA T A PO - 2T 4 FRER T 52 -
BigE - HE,

3) Septi-Chek AFB D

Isenberg 5%, D’Amato 52, Abe 5%, Sewell
5% OPEkIER S 27 A (Septi-Chek, BACTEC
460) & EEIEH (Lowenstein-Jensen//MI, THI11)
DHBREBEIZ O W T O LBFHE T, BtE®IE Septi
-Chek Y A7 A1X BACTEC 4603 R 7 A ZIZITPTHL
L, »OREEEREL ) LEPICENZDDTH 57275,
W H Tl BACTEC 460 A7 AlZBWTHR b R
{, RW\WT Septi-Chek ¥ AF A, BhIZBZFVERIEE
HONETH o7z v,

4) MBS

FEBR R ER S T LB LT, T, AR

BNTBERI AT L TIH L, HHOBFHEFPRE N
B, ZORHFRNRE L ARDONERNICERDIH 5,

3. MGIT (Mycobacteria Growth Indicator
Tube) 2/

1) R H

REBREEROT ) 12, BPOBFRRIRZE
DO#ENALEW (Tris 4, T-diphenyl-1, 10-phenan-
throline ruthenium chloride pentahyd-rate) A%
WINTEBY, {LEWD SO IIREHPITEFT LK
BOBRICL o THHI S, 3L ALKREBENZWA,
ME (PIBE) OMBICHEWERLBREEREITOI
5 LA (365nm) DREHICE D AL Y VEOEE
PEREIN, ROBMBATREE 25,

2) ¥

MGIT Mycobacteria Growth Indicator Tube
(HEAATRE & 4m] OE P middlebrook THI ¥5#h %
&) 12 MGIT OADC 0.5m/ & MGIT PANTA %k
B (BURESIREHERNA 7 VICHEZ K 3ml 2% M)
0.1m! % WM R /2B 5% FICERARET 2,
% LT, NALC-NaOH # 7 TMLH L 7-ME#0.5m! %
BHEL, SBREOBRLE(MOTITCTRERET S,

3) HEH:

WEEE 2 HE> CEHBIS L, BEREBRE L 8 A%
FCHELHIT S, HERRBRELX P VAL VI 21—
% — (365nm) &%\ iE Wood 7 ¥ 7 kI3 T THIE
T5E, HEBBERABRE CIIEBIXIZEAL, HD
BFEdmH I v, BREHERRE CITKRLE
HIZAZWF LY VEOERDSALND, B, ZOR,
B Y bo— v et BT %,

&I, HBENERS BACTEC MGIT 960 ASpH % &
N, BEZEL Y —CHOWBRERARIEL, 1B
MBEIERE=F) Y THKD L) ko, DIE
T, B ZOEANFHFEIN TS,

4) MGIT D
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Table 2 Recovery of M.tuberculosis complex and non-tuberculous mycobacteria by

MGIT and Ogawa systems 3*)

Number of Number of isolates recovered by :
Organisms isolates MGIT Ogawa p
MTC 237 237 (100% ) 187 (78.9%) <0.0001
NTM 93 92 (98.9%) 63 (67.7%) <0.0001
Total 330 329 (99.7%) 250 (75.8%) <0.0001

MTC : Mycobacterium tuberculosis complex ; NTM : Non-tuberculous mycobacteria.

Table 3 Time to detection of mycobacteria recovered in both MGIT and Ogawa systems 4

Days to detection

Number of

MGIT system

Ogawa system

Species isolates Average Range Average Range D
M. tuberculosis complex 187 17.6 4-56 31.6 14-56 <0.0001
M. avium complex 40 7.2 3-19 31.9 14-56 <0.0001
M. kansasit 17 13.7 7-30 22.2 21-42 <0.0001
M. gordonae 1 37.0 37 56.0 21-42 *
M. abscessus 1 4.0 4 4.0 4 -
Unclassified 3 9.7 7-14 25.7 21-28 *

% : p values were not culculated due to insufficient number of isolates.

FANOEEIZ LT, MGIT BHEREL Y bER,
hofbo kRS A5 A (BACTEC 4603 U8 i2
Septi-Chek) 1ZIZIZIEET % L DFFHEAZ SO0 H
7 28) ~ 33) o

B, bbb iz, bAEO10/ii% T MGIT D&
fiicBId B ERAFEEITIREL X 2OTUTICENE
B4, BT 5,

(1) F& L Thi % B EERSIRA T, BRI
MGIT BT32961 (48.3%), /NIEET25061 (36.7%),
W T3308) (48.5%) Th o7z,

(2) BoiERI, FEMERE (23761) Tid MGIT # (237
Bl E) VNI (18THIREME) X v $5061 (21.1%),
¥ 7-IERERMEDURE S (9361) Tk MGIT & (9261F5 1)
A (6361 ME) £ 529610 (31.2%) $Hhoi:
(Table2)o ZhzBHEMEIICAL L, BIEKGHERHZ
WETIE MGIT & (1926154E) A/ (LT0BIR 1)
02260 (11.5%), F7-BHKEMBEERE (4560)
TIX MGIT #: (4561BM) »VMIE (ITEIRME) LD
b28%I (62.2%) Fhotz, M, BRI
ERH (6461) Tix MGIT #: (64BIBHE) A3/ (53
BlgdE) o 116 (17.2%), - BIKEWEIEHBEME

B T3 MGIT & (28fIFaME) V/IE: (10BIB1HE)
X H186 (62.1%) o7z,

(3) RIBFTE R, BEHEEE (18741) Tid MGIT
B (CEH17.6H) 2VNIE (F#31.6H) L b dFyl4
H, MAC T MGIT # (F¥7.2H) »/MIE (F¥
31.9H) X1 dFHU. THEH» -7z (Tabled)s Th %
BIRBEIC A B &, BREGHEARAKER (1706]) Tid
MGIT ¥ (F316.5H) 2N (F#29.90) £ d
F113.4H, F-BHEEMEEHKER (176]) <id MGIT
B (CE¥#28.0H) 2VMIlE (FH485H) L) dFH
20.5H BA o 7z, ML, EIKBEE MAC (33%1) Tid
MGIT # (F¥6.8H) 2VNIE (F#H299H) v d
F323.1H, F7-%HEM MAC (76]) Tik MGIT &%
(F39.30) »VNIEE (FH41.08) X h d31.THF 2o
720

5) MGIT DR M

MGIT HEIEBR O BKE I I A EPEIZ BV THER
EXD ¥+, 22 BACTEC 4608 X U Septi-
Chek (ZIZIZIEHE T 2B R S AT A THD, T3k
BatsEm T, MRABREEZHHLTVELOAR—2 %
LT, BHRLNERBYLELET, 2OHEDES
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THb, COLILHEBRT B L, MGIT Hidb A
EDORRREZ THIE AW TR R EFIRREMR L L
LTHERINZ L),

4. MB Redox®

Biotest (Dreieich, Germany) 2 X Y BRI
B bR ITHE~#E (Redox indicator) W7z Lw»
A TOREE BEEE) HRVATLATHD,

1) ¥

Kirchner ¥#ICEHREWE (B, #4578,
VKRB, €% 3IY), HEHEA PACT (poly-
myxin B, amphotericin B, carbenicillin, trime-
thoprim), B L®ITIHRE INT (p-indonitro-
tetrazolium violet) &I N TV 5,

2) |/ H

B OBFRESHOBET IV HEE SN S L5
DBALBEICEMITELS 25, BICHY ATz Hmb O
INT OBALZETEMIZIELS (—0.09V), FLEEBKFEEE
R, INTBBKERESR, AV UBRKERER L
PHEETDHE, BHITBRTLINTRERDKRVHF L &
%Y, WRBIZERKIZSWENS, MB Redox H1 T
BRBEEZEOTH OMBHIIEECHRREL, 2
NHBENTY L OFEBIZL > TEHIIREEN S,

3) ¥ #

NALC-NaOH #LE#AKD0.1~0.5ml Z L, &
ERZ LTIICTHRET S, MUK, Totk
EE 2 E, 4BELREZA LR, SHAMICb> THRET
%,

4) gk

HEBERET, RTE R CTEEREE LAV~
CEBRWHAYBE TS, ERERHIE 6 ~20H, AERF
BiZ2~5 HEBETHRIBEING , BEDE  ITBERAURE
Mk, FeVLEEORERFTLLTALNS,

5) MB Redox D&

Naumann & % 12 X hid, 1512 KRB AE» S
Lowenstein-Jensen ¥4, Stonebrink ¥#, BAC
TEC 12B ¥#8 X U"MB Redox i2& 1), #h2h 36,
39, 45B L UGS E L REL, FrEH I Zh 2
25, 22, 19BLXUITH T, WHRH ORI 12 HHE
HIZB VT MB Redox M bBENTW/zEwvn ),

5. BACTEC Myco/F Lytic 54

1) % #

BACTEC 9000> A7 & (Becton Dickinson Mi-
crobiology Systems, Sparks, MD, U.S.A.) IZH
WHNDIMMHOPIBRE, FEHE % EOHAMEEREH Ok
BETEDIERIFE I TH 5, AREFH AP CHIBEHE A B S
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LLEDBRRORBL Y, BREOBEREL VT —0H
KmOBbLE LCTHIE - HIET 5, FEEHITE  DAE
THAFIRELELETFETH S,

2) %

% # Middlebrook 7H9 ¥ #i T, Z Mk ix,
Middlebrook 7TH9 7HAN—2Z (V) v EEEER), B
HI, ®\H#EE, REREWE (1 ¥A Y KEY, 7
VXY IH, 417y b, 7YY, Tween 80, 1
B FXTr), RYTAY—VAVFA— b (Hikt
m#), ¥R=> (BFmH), 757 +—45 (HEHA)
E0%%,

3) WHRHATEHHK

AEEH D Quality Control Certificate D FR#EKIZ &
i, M. tuberculosis ATCC 25177=3 ~15H, M.
intracellulare ATCC 13950= 3 ~13H, M. kansa-
sit ATCC 12478=3 ~12H, M. fortuitum ATCC
6841=1~4 HTH 5,

6. BACTEC Myco/F 5

Fluorescent BACTEC 9000 MB system (Becton
Dickinson Microbiology Systems, Sparks, MD,
U.S.A.) TEMT %% Middlebrook TH9 ¥ T &
b, RVATFLADEBIE, L5 LAETH 5,
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CENFHSPIZR o TE, LAL, Bk L FRIEE
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TiE, 5HBZOWEL SBZ L 2h s, BEERRZME
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