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RAPID DIAGNOSIS OF MYCOBACTERIA, ESPECIALLY MYCOBACTERIUM
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Fourty-five sputum specimens collected at the National Sanatorium Hiroshima
Hospital were subjected to cultivation using either BACTEC 460 TB System (BACTEC
method ; Becton Dickinson Co., Towson, Md., U.S.A.) or 3% Ogawa egg medium. Test
suptum was treated with four volumes of 4% NaOH for approximately two minutes, after
which 0.1ml of the treated sputum was immediately inoculated onto 3% Ogawa egg
medium. After neutralizing the remaining pretreated sputum with IN HCI, and diluting
with 1/15 M phosphate buffer PB ; pH 6.8), it was then centrifuged at 3,000 rpm for 20 min
and the sediment was suspended in 1.5 m/ of PB. Volumes of 0.5 ml each were inoculated
into BACTEC 12B medium (4 ml), containing PANTA for prevention of contamination and
POES for promoting the growth of mycobacteria.

In the BBCTEC method, bacterial growth was measured in terms of increases in the
Growth Index (GI) values which were determined by the amount of “CO, released from the
4 -labelled palmitate during cultivation at 37°C (positive growth ; GI=50). Moreover, p-
nitro - a-acetylamino - 8- hydroxy - propiophenone (NAP) -sensitivity testing was done by
transferring a part of the BACTEC 12B culture showing positive growth to a NAP vial, and
thereafter subjected to further cultivation.

Among the 45 sputum specimens, the number of positive specimens for mycobacterial
growth in the afore mentioned cultivation methods and time required for growth were as
follows : 3% Ogawa egg medium, 12 specimens (27%), seven M. tuberculosis complex strains
at 12~35 days (average 21 days), five M. avium complex strains at 14~21 days (average 18
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days) : BACTEC method, 18 specimens (40%), 11 M. tuberculosis complex strains at 3~28
days (average 14 days), six M. avium complex strains at 3~10 days (average 6 days) and
one M. scrofulaceum strain at 28 days. There were no specimens that tested positive for
mycobacterial growth on 3% Ogawa egg medium but negative in BACTEC 12B medium. The
BACTEC method was most efficacious in cultivating acid - fast bacilli from smear - negative
sputa.

When NAP -sensitivity testing was done using the BACTEC method, mycobacteria in 11
test sputa were deteremined as NAP-sensitive, thereby belonging to M. tuberculosis
complex. The fact that all of the organisms determined as NAP -sensitive using the
BACTEC method were rough and nonphotochromogenic, and identified as M. tuberculosis
complex by AccuProbe™ testing, confirmed the reliability of NAP - testing.

The mycobacteria in seven sputum specimens detected using the BACTEC method were
determined as NAP -resistant. Six of them were smooth and nonphotochromogenic, and
identified as M. avium complex by AccuProbe testing. The one remaining strain was a
scotochromogen with a smooth colony morphology, and had no reaction to either the M.
tuberculosis complex - or M. avium complex - AccuProbe tests. This strain was identified as
M. scrofulaceum using an a@-antigen analysis.

These results indicate the usefulness of the BACTEC 460 TB system in the rapid
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diagnosis of mycobacteria including M. tuberculosis complex and M. avium complex.
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T35 LIcKBERESHOFE A ONTED, LTS
Nk « BERBEOREMRA SN TE VP,

1969 4 DeLand & Wagner® 3 25 5 — i #H B 8
thioglycolate broth $1® MC -d -glucose Z{#d
DB EES 5 MCO, RARIES 5 C Ltk » T, M
D HE % HEIIC R S B Bl 2 BEFE U 7,

1975 42, Cummings 5 I3F5E4E A TH10 b (3¢
K, 70ty vEER) hoMC-U -glycerol &% i3
“C-U-acetate D i 77 v & F vovfbic X 0 fgEd %
HCO, BAMET 5 T LTk » T I8 KBILINICE O
HOMHTTRERE 5 VA4 A~ ) w7 ERTEL, £ ofs
HEHBAZ M ER AN OIS H D Bl REME & /R U 72,

Z 0%, Middlebrook 5% BZOREREHEL T,
UC T35~ L fervv F VRS THI12 it GEFE
HHEF PACT® M) % B W TWIEMED: S OfEk
B ONMERAZITV, Uk MCO, 2 HEKE TE S
3T itk > T, #EHKD Lowenstein - Jensen Hiil
TH10 ¥H A2 fl Ve Bk & b bR AE», okt
B EKEERL D 5 EE2HE L1,

WAERIFE S e BACTEC 460 TB System” (Bec-
ton Dickinson Co., Towson, Md., U.S.A.) (LI'F,
BACTEC #) (3 Middlebrook 7 H12 HHhic “C -+
W F VER, EFEAPIERIE LT Polymyxin B (50
units/m/), Amphotericin B (5xg/ml), Nalidixic
acid (20¢g/ml), Trimethoprim (5ug/ml) B XV
Azlocillin (10pg/ml) (—#%ic PANTA &:ENT
W3) I HEREYE L LT Polyoxyethylene
stearate (POES ; 1 mg/ml) 2EmM&E e BACTEC
12B ha W, CHICHPLBER A Z R, BEEL, &
BB (BiBRED Bk - Tisthidnc g+ 2 “CO,
% B4 BACTEC 460 THIE L, HIEHEOE LK
A9EFB5bD0TH 5,

S 5T Rk T & Mycobacterium tuberculosis
complex (MTC) &IEEEIBE (NTM) @ po-
nitro - @ - acetylamino - 8-hydroxy -propiophenone
(NAP) (oxtd 2@z 2FH L Cili %884 2
TEHAREL S 5 T B,

ZDtU, bhbhid Becton Dickinson #DIFE
12k BACTEC 460 TB System % W /o E IR X
D YRR EEA /NN & G35 A %1800 T,
REZBREBERIE DI OD, DITHES 5,
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W (L B ST ERATA B RBEABEEE L D 50ml X7 Y

a—F vy FHEBELE (FEX—754 b, #HH) KK

BRE CERK3H 1 ~2H) shr b tkz, 12,
BACTEC 12B if: ¥1z NAP HER/ N4 7L HA NS
My Fy R vy vkRet () Xon5EZT
bDEHWI,

2. REE DR

(1) ERHE - MEAER DR A 2 (FRIR, ~
D 4 fERD 4 % NaOH ZMA THHAE Ry F TV E
v 7 L1t Vortex I F4—TH2OBEFL, 0
0.lml ZEHIZ 1 AD 3 B/NIEEHA~ERE L, T L
T, O OFMBERICIZ7 =/ =Ly F 8 ug/ml
a6 1/156M VU Vg (pH 6.8)10~20ml %£iNZ,
IN HCI T, mOED L v 7Y v 7 ETY VR
B 2800, 3,000 rpm, 20 43iE.L, % QMW 1/15
M U R (pH 6.8) 1.5ml %A T4,
Zm0.5ml % 1 AD BACTEC 12B /~ 1 7 L ~$FE1%,
NA T IVHE S % C0O,—95 BZEXIREEE L, 37°C THE
#FL, MAEFERD 1 ASE TBHREARLIER L,
BEREE A Ziehl - Neelsen 3¢ L, 200 £ 5 % 85 k2
(f5% 1,000 f5) L, MHEHE Gaftky SHEH-T
KU1,

BEREAR L, NIETREEORKEOEEEYIHD 3
WRREEE 3 (BEES, E5BLUETH), Tok
D5 ARG E 1 R L, iy, BACTEC #Tid
Growth index (GI ; ™C palmitic acid Oft#Hic &
D H U MCO, DRIEEAH 0 ~999 O¥fEi & L THFRIRS
n5) 2REEHEYPO 3 BEEIRAE3E (EEES3, ¥hB
SFUETH), 0% 3BEMIGE LIERIE L/, £L T,
GIZ10 &7 5 72 b D % — LR & fE L 7chs,
BorHE I GI=50 10 5 F TRIEERRE: L, B
REEATHBEGLETH -1 b D% b > THERELS
HIE U 7o

(2) SYBER D8R « [FEH: : MTC & NTM 0#&5ilic
i3 it GI=50 DR 1ml % NAP5 ug &1 7 4
227 DA -7 BACTEC NAP EZHRER/ 1 7 i
mz, Gl oZ#h% 6 Hilicb 7z > THHBMEL, GIH
X CuokEg A 7ov) LEBRICENOA Shic b D
& NTM, #BDdH 23 VWIEEDASNLE L > bDIR
MTC L HIET B, F72, 3 %/ E PR EEDT
R L 0 0.05 % Tween 80 /KiA#K IZ £ 5 McFar-
land No.1 DOEEICHYT IEKREZHREL, £00.1
ml % BACTEC 12B /N4 7ovic#fE L < GI 2 & HH|
FL, GIZ5012 >k D>V TH NAP RERZIT

> 12, & 51 BACTEC BB x4 7 v» 5D 0.1
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ml O 1 %/NIFEHIBKRE (37°C, 4~ 6 BEE) Ao
I3 /NI EER (37°C, 8BEE) iKoW
T, HBHBIROBEIN I MTC & 5 W3 M. avium
complex (MAC) ® DNA 7o —7 (AccuProbe™
: GenProbe Inc., San Diego, U.S.A.)? & Otk
DORE %, %7 DNA 7o — 7RG OBk a bt
Y 2170, IS OEEMEL THRER O
EERIT> 12,
# 2

R I [FERSE 2—FE LT Table 1 12, /2%
NZENOEEERINCE EDzb D% Table 2 BLY
3T Fig. 1R L7c, DIRERESERGMES] (Table 1,
2) 34LER 45 ik, /NIEETIR 12 ik (26.7 %) T
&>ttt LT BACTEC #Tid 18 Bk (40.0 %)
Thoteo TNODH L, EBEREEREYE « BEERGHERZ
INNEERIZT RIS > 7278, BACTEC #% T3 6 ik (138.3
%) dYH, 5B MTC Bofsni s 4 BiE (No.
1, 24, 27, 40), MAC1 A (No. 25), M. scrofu-
laceum 1 #f& (No.21) ThHo-tzo THITHLT, H
Bk « BEEEMWHIZ BACTEC &, /NilkE b
120k (26.7 %) & - 1o

s, RIALEREEE TR DB HRIETE « BEEGHIZ/ NI
HEiTidis b -7, BACTEC itk 4 ikdb b, 55
MTC »orEf sz b D 2 ik (No. 24, 40), MAC1
Bk (No.25), M. scrofulaceum1 #{& (No. 21)
Th ot B, BILERERILERKBGYE « BRG]
¥ BACTEC # T3 14 ik (31.1 %) TH - fcdicxt
LT, /NIETIR 12K (26.7%) THoto 145,
BACTEC #ERat: « /INIEERG D & D13 785 - 1o,

wic, WO EBHE (Tablel, 3) K2\ TH
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Table 1. Isolation of Mycobacteria from 45 Sputa and Its Identification
Gaffky scale Days required for Colony DNA probe
Growth primary isolation (1% Ogawa)® NAP test test
No. Smear
BACTECY 3% BACTEC 3%  Color Type  BACTEC 3% BACTEC 3%

Direct Concentrated Ogawa” GI210 GI250 Ogawa Ogawa (1% Ogawa)® Ogawa
1 0 1 + - 14 17 — NY R s? — MTC —
6 2 6 + # 3 3 21 N R S S MTC MTC
7 2 3 + # 5 5 19 N R S N MTC MTC
9 6 1 + # 3 3 12 N R S S MTC MTC
20 1 1 + + 12 ! 35 N R S S MTC MTC
22 2 7 + # 3 5 14 N R S S MTC MTC
4 0 0 + - 28 28 - N R S - MTC —
27 0 1 + - 28 28 - N R S — MTC —
40 0 0 + - 21 28 — N R S - MTC —
41 1 1 + + 14 14 21 N R S S MTC MTC
45 1 4 + # 14 14 28 N R S S MTC MTC
8 4 6 + # 3 3 14 N S RY R MAC MAC
1 1 1 + # 3 5 21 N S R R MAC MAC
12 1 2 + H 3 5 21 N S R R MAC MAC
25 0 0 + - 10 10 - N S R R MAC —
2 1 1 + H 3 5 14 N S R R MAC MAC
37 1 5 + # 3 5 21 N S R R MAC MAC
21 0 0 + - 28 28 - S¢S R R — —

a) BACTEC : BACTEC 12B vial. b) 3% Ogawa medium for primary isolation. c¢) 1% Ogawa medium for subculture of
mycobacteria isolated in BACTEC 12B vial. d) N : Nonphotochromogenic. e) Sc : Scotochromogenic ; This strain was
identified as M. scrofulaceum by a —antigen analysis. f) Sensitive. g) Resistant.

Table 2. Isolation of Mycobacteria from 45 Sputa by
Ogawa and BACTEC Methods

Positive culture

Culture

medium Direct smear Concentrated semar
Negative  Positive =~ Negative  Positive

3% Ogawa 0 12 (26.7%) 0 12 (26.7%)

BACTEC 12B 6 (13.3%) 12 (26.7%) 4 (8.9%) 14 (31.1%)

5 &, Mgk MTC LRIES N THEKTIE 12~
3B H (FH21H), MAC LEES N SEHKTIE 14
~21 80 (F¥H18H) T, Thd MTCBLU MACH
e T RTEHEERKEWRA L D OBEE N/ bDTD
> 1o f5, BACTEC &% T3 MTC &REIE & iz 11
HHTE GI210 2GHH & i 3~28 B (F513
H), GIz50 =G#Mehid 3~28 0 (FE5 14 B)

T, TS50 bREREKRE LD OB 4EHKRTE
GIz10 2fGHM & T hid 14~28 B (E5 23 H), GI
250 2fEMEEThIE 17~28 8 (EH25H) THY,

F I BEKRGMERIR & » OBE T Bk TIE GI=10 2[5
e+ niF3~14 8 CE¥8 H), GI=50 %GHMEE
Thid3~14 8 (FH8H) ThH-t,

¥7:, MAC LEESh 6 BtkicoWwWTA B L, GI
210 2B EThIE3~10H CEE4H), GI=50
ERMEEE T3 ~10 GEH6H) T, Thodd b
BEKBEHRE K O 28O 1HRTIR 10 B, BEKEGERAE
X0 HHED 5 ERTIR GIZ10 2B5HE L +hiE 3 H,
GIz50 Z#GHEE X3 ~5H CEFE5H) TH-
720 188, M. scrofulaceum ERIES N7z 1 WHRIZE
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Table 3. Recovery Times of M. tuberculosis Complex and M. avium Complex from 45 Sputa,

Using Ogawa and BACTEC Methods

M. tuberculosis complex

M. avium complex

Culture Direct smear Direct smear
medium
Positive/Negative Negative Positive Positive/Negative Negative Positive
No. of Recovery No.of Recovery No.of Recovery No.of Recovery No.of Recovery No.of Recovery
strains  days  strains  days  strains  days  strains days strains days strains  days
3% Ogawa T 12~8@) 0 T 12~3@) 5 u~20(8 0 5 14~21(18)
BACTEC 12B GI210 11  3~28(13) 4  14~28(2) 3~14(8) 6 3~10(4) 1 10 b} 30)
GIz50 11 3~28(14) 4 17~28(25) 3~14(8) 6 3~10(6) 1 10 5 3~0()

In parentheses, mean days are indicated.

B, PRI R S SRERA L D 28 ORERKIC
DS N bDTH > 1,

MTC#H & U MACIK D\ T, BREEREERE
Fig. iR L8, 1LEBLINTIE BACTEC #TiR
MTC ©36.4 %, MACT83.3%Tdh->kdDicxfL,
INNETREETHY, F7- 28RN TIR BACTEC
HETIE MTCTT72.7%, MACT100%Td -7 DIic
%L, /NIETIR MTC T28.6 %, MAC T40 % T
> 1o F 7o 4BBLINTI: BACTEC # Tk MTC if:
CIEMACEH100%TH»eoicxtl, /NIETE
MTC ©85.7%, MAC T100%Td - 1<,

WIS, SEEEERET X 2RERRIE, NIETIR
45 Kk 2 iR (4.4 %) A ohizDicxt LT BAC-
TECETIREETDH - /2o

S HETUREIC D W THEBIROEE, NAP KZHR
B8 LU DNA 7o — 7HBROERIZ Table 1 IT/RT
EBOTHD, IO ORMBLIIIC, 3%B/NIFIRS
MR RE TS, ¥/ BACTEC12B H#iE&EED 1%
INIRMEERE T £ 13BFE, nonphotochromo-
genic, RMT, NAP EZMH, MTC ODNA Yo —7
ERIGE L, MTC &EE S L7z EtkH BACTEC & T
IR E 18 MR 11 4k, /NIETREERGME 12 fhep 7
BRd -t i, #£%13EFRE, nonphotochromo-

genic, ST, NAPEHitE, MAC ® DNA 7o —

7 ERIGL, MAC L[EE S /- E#kHs BACTEC 7
TO6MK /NIETIKTH -, £, BACTECHET
FREEH$ 28 H, scotochromogenic, SHEH%
T, NAP#Hi#, DNA 7o — F7ERIEE T, M.
scrofulaceum D abiR%EE T2 M. scrofulaceum
LEZOND 1 BkLHE SN,

FKRICHE L 1o BERED 5 5, BACTEC #&/NINE
DVWEFNTHEBBRE & N7 b D IREHIME O Ht iR
EflBZSGENTEY, /NMIETEESKREHES T

BACTEC # 0D & TR X W ER ORI, (1) Ak
#%2~3H7HADbD (No.1, 24), (2) HRERMLD -
(LEREEIT > TR, BHIABRS 2 L Id AR %
BMOERLTOVEHD (No. 25 27), (3) #1) = 2DKRHE
D OEMEIRRHE N TV A, MoRKmEE LE L
BHoNTVED (No.40), BLT 4) ABE CEAK 2
F£128) %, BEES—EREshzbODZD%KE
HkL7cdD (No. 21 ; ANEFIIZAE M. scrofulaceum
BRHENK) DL TH -7, BB, L 45ERDNA,
FEAERLMEDTRRBAE I3 6 BT H 5,

% 2

BACTEC #% W 7o i R R I B3 2 R O
&I Gz L, FEMERERYE B R DS
ARETREROKEREE L SERERICBVTED, %
rREREARSERE NS L0,

LT AT, AE, bhbnsEEE U5 BRI 1
DWW THT» 7 BACTEC # & /NI & 3 HBRE DI
BIERREICB VTS, BACTEC EAERERD A1
STHEMRHTEAKOED S THRREIES &%
HOhIc LA, $Hbb, BRHRICOVWTAB L,
EEBMESIE BACTEC ¥ (40 %) e BWT/NMIE
(26.7%) cBFA LD bEL, BhTOEHINEZ
L BEBREGWA T RMEMICE RS, - (26.7
%) 0, EHEEREY « BRGNS S -
ezt LT, BACTEC#TI213.3% (6#iK) &
D, ZD55 MTC RS e b D67 % (4 BiE)
bH-71ETH 5B,

F 72, BIALERMEZRERERIGME « REEMER < ldmEkiic
KZRE >k UNIEE, 26.7% ; BACTEC i, 31.1
%) 5, BIMLEEWEERERERREYE « BEEGH:F 13 BACTEC
ET4HRIE B9%) bbb, 205 L MTC Bosh
12bDOM2RED - T L REBIMT 5, 1B, EHiE
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A OV BALERE IR R ER & b FatE TR DU B B B
YTH -t THRIED S B 2 Bk /NIERY « BACT
EC #BYETH - 1o

wic, ERHEAKICOWTA S E, MTC Tid/h
Nk 12~35H0 CEH21B) 2B LoicxfL,
BACTEC #T3~28 H (GI=10, 13 ; GI=50,
SE¥ 14 H) THH, MAC TI/NIiET 14~21 B GF
18 H) 2ELzoiextL, BACTEC #TiE3~10
H (GI=10, EH4 H ; GI=50, 6 H) TH -7,

A, TNERBEREMERE & SR X O ORI
HEIc>\WTH B &, EFEREREREKEI DG, MTC,
MAC & & BRI/ NIETRE L > DTN
$< & LT, BACTEC #% T3 MTC & 14~28 H (GI
=10, E#9 23 H ; GI=50, 525 H), MAC iE10
H (GI=10, GI=50) TH -l L T, HERHK
Rt A & 0 12 MTC i3/MIiE 12~35 H (R 21 B,
BACTEC #3~14 H (GI=10, ¥4 8 H ; GI=50,
SE¥8 H) ThHD, i MACII/NIEE14~21H GF
1918 H), BACTEC #3~5H (GI=10, ‘F¥43H ;
GI=50, g5 H) TH -t

Aoki®, HA™ 3b2ETIIEGERL B A
HiGs Th 5 EY3.52 A Tgliah T, ZoRIC
P4 ~5 NS ETV S EfEESN TV S LR
TWB Y, _alo@kkat: /NI TRER M D ki
BACTEC &5t TRE O s hic 4 Bldsd - 7 T
L, F7 BACTEC it BOT/NIEICBITIE LD b
ERIFIEOMEE L CEMT 5 2 L 3md TEELE
HEETHHLDEVZ LD,

NAP (3 5 ug/ml OEET MTC OXBE%MHILT 5
25, NTM BRHIES AW EAMEShTVEY, &
Bl b NHNDOKRIKT b IEEWRIECIC DNA 7o —
757 2 Mck D MTC &[FEE & e 2EHKHS NAP &
ZHTho, i, MAC &5\ M. scrofulaceum
LRIESNIEKRTIR NAPIRIIETH » o AT X
& BACTEC 12B BB R E G L HES N TS ~
6 HT MTC 2 NTM » OEFINTHETH H, ZTDH
TRIATYVYFZRFEDBRIPITV S LV SHIC
BOUTE->TVWEHDEVZ LS,

AEOFEBRICBEVWTIEI DNA 7o — 75 2 Md/NIEE
i EOFEH %W TIT- 7245, Kiehn & Edwards®
DHLIcAH bN B &SI BACTEC 12B HHIHEBE
(GI=999) %A Vwhid MTC B & ¥ MAC DEIE W &
DELIFVWIBTHA D,

PbomifEsn, BEEEI D OREKE GURE) O
Bz i3 BACTEC MR, REMEHKLTIC
FERE & 7 OO TIERE & OIERIATEETS NAP RERZE1T
WA BEVHESELS LTUNIELD bEPITENTS
DEEA LD, L LBIEDE T A, BACTEC i

oM BB B 2E

W BN B EYE (M“C palmitic acid) &%
NTV B D AREELEIBREZ TR ITVELTVEL
S D B, T OREBRORE bHEL SN DD
Y, —FREETHITV D ZIEMSEREHE V7R
BESEVIFRER SN L TH A D T EMHRFE N B,

& B

CERGERBETE 45 BiAIc > W /NI & BACTEC 460
TB System (BACTEC i) Ic & % iR 08B AkiE
WO WHERKRE L, LTIl % & 5 BHIREG 7,

1) PR & B A2/ IET I 12 RiE (26.7
%) T#H -1Dicxt LT BACTEC T3 18 #&fk (40
%) TH -1,

2) BEBHRAETIE/NIEE BACTEC %EE TR
RERIEMERICE R A S N - 1o, RERHERE TR
BACTEC #: @ & ICEE BB TH » 72 & DA 6 Mk
(18.3%) &0, 5b M. tuberculosis complex D5}
XN bON ARIK, M. avium complex 1A,
M. scrofulaceum 1BIETH - 72,

3) M. tuberculosis complex ¥XUV M. avium
complex D BREMGHER T 1 AMLA T BACTEC #
T#%36.4 %% £083.3 %, /NIETIRO, /28
PIN T3 BACTEC #T&72.7 %8 X100 %, /NIl
HETH28.6%BLVA BTH -7,

4) EREFFERRIE M. tuberculosis complex T
WWNIETYEY 21 H, BACTEC TV 14 H, ¥«
M. avium complex TII/NIETYE 18 H, BACT
ECHET6HTH » 72,

5) NAP # 2 b3 M. tuberculosis complex %
FEAE LTI R > © 8514 2 Licliffic L TER A%
Th 5o

il i3

BACTEC 12B ¥ tvric NAP RE N1 7 VA2 5TE
WEAKRNZ L v e T gy F vy vERREH Accu-
Probe %43 5THW 72 th A RIBE X4k O ic SrBER
a PUERRHIC CHATEW BB RF R RIS E L
ICHREHB L E T,
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