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IMPROVEMENT OF CULTURE METHOD FOR PRIMARY
ISOLATION OF MYCOBACTERIA*

V. Experimental Isolation of Tubercle Bacilli and Atypical Mycobacteria
from Artificially Mixed Bacterial Suspension

Tatsuji OGAWA and Setsuko NISHIMURA

(Received for publication January 27, 1969)

Occasionally one may encounter primary culture in which both tubercle bacilli and other
acid-fast organisms are growing simultaneously. Such a mixed culture, however, is particularly
difficult to recognize provided that the two types of acid-fast orgnaisms, especially of slow-
growers, make entirely confluent colonies each other. If there is any sign of being mixed,
the cultures should be subjected to certain procedures for separation. The purpose of this
report is to introduce a method for separating mycobacterial mixed culture into its components
of pure cultures.

1) Suspectable features of a mixed culture : In the experiment shown in Table 1, artificially
mixed cultures of tubercle bacilli strain HgRv and nonphotochromogenic strain Mori were
prepared by inoculating the mixture of the two bacterial suspensions in various proportions.
The table shows that among their cultural characteristics colonial appearance or niacin test may
serve as an aid for suspecting a culture of mixed one. However, it seems likely that most of
the cases reveal no sign of being a mixed population.

2) Method for separating tubercle bacilli and atypical mycobacteria from their mixed
culture (Table 2 and 3) : A 0.1 mg/m! aqueous suspension was made from each of the cultures
of the tubercle bacilli and the atypical mycobacteria and, as shown in Table 2 and Table 3, they were
mixed each other in varying proportions. Serial 10-fold dilutions were made up from these
mixtures using distilled water, 4% NaOH solution and 49; H;SO, solution, respectively. These
dilutions were inoculated in an amount of 0.1 m/ each into the following media : the aqueous
dilution was inoculated into four 19, (KH,PO,) Ogawa egg slants two of which were incubated
at 37°C and the other two at 22°C ; the alkaline and acidic dilutions were inoculated into 39

(KH;PO,) Ogawa egg slants and 3%, Na,HPO, egg slants, respectively. These were incubated

* From Kitasato Institute and Kitasato Institute Hospital, Shiba Shirogane Sanko-cho, Minato-
ku, Tokyo 108 Japan.



162

B M4 H6R

at 37°C. Such an alkaline or acidic treatment aimed at recovering tubercle bacilli from the

mixed culture where atypical mycobacteria were considered predominant,

Well-isolated colonies were obtained from each of the sufficiently diluted suspensions and
distinguished by virtue of colonial appearance and growth temperature : rough colony grown
at 37°C is evidence of the tubercle bacilli and smooth form of colony at 22°C or 37°C indicates

the atypical mycobacteria.

3) Confirmation (Table 4): To make certain of the above differentiation, two types of
separate colonies as differentiated above were removed and streaked on Ogawa egg slants. The
data in Table 4 clearly showed that the colonies suspected of the tubercle bacilli gave no
growth at 22°C and good growth at 37°C which proved niacin-positive and that the colonies
suspected of atypical mycobacteria yielded niacin-negative cultures at both 22°C and 37°C.

These results suggest that the above procedure including confirmation test may be useful for

the aforesaid purpose in routine laboratories.
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Table 1.

B E LTz HyRv ¥ JEBRIMEL L T2,
FEOKERCHROT—RKEKL, G-REKIHIHE
LR FETHH— RO 2 (kg AL oo HuRv K
TRE, EHEHETREFRL, 1mg/ml OBRFHER
DEFEBAIL 8.5X10° Thi, H—REKLSBTR
HizR<, 1mg/ml OEFHHOLEERA IS 29.5X107
Thbo H—HEKLSHT RERRL, 1mg/mlof
PG OEBEET 15.5X10° T %, HyRv o 1
mg/ml :#H—mEk, H—KKko 10'mg/ml OEF
HHY, R1OIS5ICBADHAEAL T, Th¥
(1)~(6) T TOBAKE Lo 7s3s (1) ¢ HyRv BH
H, (6)ixfF—&EEtk, H&—FWKk o BB THBTH,
ZhODBEABKD 0.1ml 5% 2 KD 1% /WIS
WLT, 37°C gk L, 4 8, TORFORELL
Bridic, FATY VTR MVRTHED,

BRIR1DLS T BEHELEBEEKORAER

Growth Characteristics and Niacin Test of Mycobacterial Mixed Cultures of Tubercle
Bacilli Strain HgRv and Nonphotochromogenic Strain Mori

1 Composition of inoculum Resulting mixed culture on Ogawa egg medium
Inoculum No. A _+._- . B o _(; : B) ‘Hy7Rv’ + 'Mori-White’ | ‘Hy7Rv’ + ‘Mori-Yellow’
(mb) (ml) Growth*  Niacin test** | Growth Niacin test
(1) 2.5 - (5:00 | # aR () | # aR ()
(2) 2.0 0.5 @:1) | # aR  ¢H | # as (-
(3) 1.5 1.0 (3:2) # aRr ) | M as G
(4) 1.0 1.5 (2:3) # aRr (+) # as (=)
(5) I 0.5 2.0 (1:4) # aRr (+) | # as =)
(6) - 2.5 ©:5) | # as  (-) # as (=)
Note : 1) A=Bacterial suspension of strain Hy;Rv, 1 mg per ml.

B =Bacterial suspension of strain Mori (-Yellow or -White), 0.1 mg per ml ;

Strain Mori-Yellow is a

Yellow-pigmented variant derived from parent strain Mori-White.

2)
S..-smooth colony.
k)]
() strongly positive,

* e innumerable and completely confluent colonics ; a---markedly raised (eugonic) ; R---rough colony,

** Niacin test according to BrCN-benzidine method is expressed as follows :
(H)eeeeee moderately positive,

C4)eeeee weakly positive, and (—)-.» negative.
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TiY, H—ROKOMMEIRD (6) KIFASHEYIRL
R, KR40 HABA LK (2)~(5)
i3, 2R CEHEOBEE CHON, REFI1TY
V7 A M, HuRv Bz Hcsh 5 23, HyRv (i
ADEIEI DI leB L L bic+ %R LI

HyRv bk & Zi—RERDBARM TIX, H—KEKORTT
MNPV, F—REkdme, F—-RELrMA0HE
EBALILLOD £ 8, THhbbLbBAKES (2)~(@6) ¥
TiRRERICSBL LY, RO KABL, FI7v VT A
MILTERELYRLI,

@ BEELEERTBE L ORAKREL DM o 5
RDOER

(1) HgRvEkEIFFBRMEEER Rtk B3
REH) OBA

AL HyRv ¥, 1mg/ml O DL BB
4% 85X 10* THh 5, JFERNMEAFHAKILISHEROR
EREE T 1 mg/ml EPHHOEERAIT 125.5X10°
Thbo 4% NaOH J CAE L T, FDEBI 3% /M
B ERT 5 HeRv BRIEEHLH 1/3 w@b L
A, HEKIBELIhDON,

ThboEkT 107 mg/ml OEIPHERXIED, Zh
®E20L5K, BAOHAEKBALT 1)~09) 2T
DRAEEL, FTHREEFKTIOHEFRLT 107°
~10""mg % TD 4 BbE%, 4 KFED 1% /W35
L, ch#u2K&%, 37°C r 22°C o8& Lo BiC 4
‘% NaOH % CAE L T 1073~10°mg o 4 ByfE% 3%
NI BB L T 37°C i # LT,

FLT1 Y ABRCRE L EEE» B/ DX >
CRA-EHBARY BB I FRL TEE L0, U
UL TRETHEEYRELhD ThHD, R2ITILE
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BB D LD TERKHKAYIUEMD 107 mg, 1077
mg, 3L 4% NaOH @il 1078 mg, 107 *mg o
IO B A i Ltee ¥1-RMOM A % HyRv ¥k, SR
TROKCEOL TV DL DR FNBLEEL T AT
L7

Wiz 202 L T, MK X 58T Ry 37°C
ICEE R L AR, HeRv BRLFFMBKL M 212 2L T
HT&i, 38 HyRv bk MIIREB D Piehoted
i, BALN HyRv EkAWENIBRIZIL LT 1/100 LI TFO
AU THOM D THS 5, ¥ 22°C KR TILF
HED AN Ehi, &k ic 4% NaOH g ¢,
HgRv ko 2B L7 shbDuFhoBs T,
BAOCEHEGDOE L O, RINEKEK N Hh0t, 4%
NaOH #%#E T, HyRv (ko XniiEh fc o i3, #l
BDX 51, 4% NaOH gBZ & 4% D ¥ D 5,
HyRv Bk T, ERFE TR Dz it X B LR
b s,

() HyRv tk&IFRBIMEHE T RO RBA
¥ HyRv B, JEERVIMEE, ST
FHCHEXFEROIEDHE T L AV 72 1mg/ml D
Hg,Rv (RO W HH 0 L H L1, 85X10%, WAL,
126.5X10" THBo = DMiEkD 0.1 mg/ml OEIFHEHK
BIEDOT, Thuak3nksic, 1)~GB)E¥F oA
HETRA LI EThOORARYREERITK T
10 FERBIZHHRL T, 1074~10""mg o 5 BfEx 1%/l
B 4 AL, AR 2 A 37°C 1, 2KiX
22°C i # L1, Fic 4% NaOH B, HXU° 4%
H,SO, ¥l T, MEHK%c 10°~10°mg o
4By, ThTh 2ABD 3% /NN E X V3%
Na HPO, B B8 LT 37°C o5& L, 4 BB RE

Table 2. Colonial Differentiation Between Tubercle Bacilli and Atypical Mycobacteria in
Culture Tubes Inoculated with Mixtures of the Two Bacterial Suspensions

(Tubercle bacilli HgRv : Rapid grower strain Mochida)

! Number of colonies‘ grown peritube':i 7 -
Inoculum |Ratio between H:vRVi 37C ' e R
No and ‘Mochida’ in | - - - - e

e inoculum suspension* Inoculum size (mg) in aqueous suspension 1.S. (mg) in 4% NaOH-sus.
; T R T R T 0| 10
(1) 1:9 | —/148.0 —/1&si —/81.0° —/195 55/— —/—
(2) 2 :8 ‘ —/159.0 —/17.0i —/9.0 —/150 12.0/— 1.0/—
(3) 3:7 | —/120.5 —/15.0: —/148.5. —/ 3.5 17.0/— 1.5/—
(4) 4 :6 —/815‘ -/105 —/635 —/ 7.0 20.0/— | 1.0/—
(5) 5:5 I —/67.0 —/ 85, —/640 —/ 9.0 22.0/— 3.0/—
(6) 6 : 4 1.0/59.0 0.5/ 55 —/67.5 —/ 3.5 35.5/— 1.5/—
(7) 7:3 ilﬁ/mn:15/55‘ -/ 2.0 —/ 9.0 37.0/— 2.5/—
(8) 8 : 2 | 4.0/ 42.5| 1.0/ 6.0 —/45.0 —/ 3.0 33.0/— 4.5/—
(9) 1:9 360/%$§10/251 —/25.0 —/ 2.0 43.5/— | 1.5/—

Noie :1) * Composition of the original mixture=Tubercle bacilli strain Ii,7Rv—susper;;ko;ZO:l mg/_ml) plus atypical

mycobacteria strain Mochida suspension (0.1 mg/ml).
2) ** Rough, cream-colored colonies of strain H;;Rv/Smooth, yellow-colored colonies of strain Mochida.
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Table 3. Colonial Differentiation Between Tubercle Bacilli and Atypical Mycobacteria in
Culture Tubes Inoculated with Mixtures of the Two Bacterial Suspensions
(Tubercle bacilli H..,Rv Nonphotochromogemc ltram Fujitani) o
o Number ol colonies grown per tubc"
Ratio between T - o T - ame
: 22¢ LN | e
Inoculum  HuBvand | _ A | Jl S_cmg) in 4471 1S, (mg) Ta 1%~
No, inoculum Inoculum size (mg) in aqueous suspension ] N.O P H,S0, P
suspension® | ——— — S e —— —
108 I I O R 10-- | ey a0 10
(1) 1:9 =/# | =/ | —/22.0 —/# | —/87.0 —/18. 0 0. S/t | —/88.0 —/# —/105.0
(2) 3:7 1L.0/4 | =/ | —/18.5 —/H# | —/71.5 —/ 7.0 2.0/4 | —/97.5 -/ —/109.5
(3) §:5 |40/t |—/¥ [-/13.0 ~/#+ ~—/37.0=/55 —/H# 1.0/40.5 —/# —/ 50.0
(4) 7 :8 |65/ 0.5/ | —/16.5 =/ | ~/37.0 =/ 4.5 2.5/4 | —/72.5 0.5/# —/ 29.0
(5) 9 :1 7.5/4 - 5/26.51.0/ 3.0 —/t | —/ 5.5 —/ 1.0 4.0/ | —/11.5 1.0/4 —/ 22.5
Note:1) ¢ Compolmon of the original mixture=Tubercle bncllll |traln H"Rv—su-pcnolon . l mg/mli) plus

atypical mycobacteria strain Fujitani-suspenslion (0.1 mg/m!).

2) ** Rough, cream-colored colonies of strain H;;Rv/Smooth, nonpigmented colonies of nonphotochromo-

genic strain Fujitani.

Table 4. Identification Test :

Colonies as Tubercle Bacilli and Atypical Mycobacteria

Growth Characteristics and Niacin Test of the Differentiated

Difr Source of colonies Subculture at 37C Su!;culture at 22¢C
. iati
ifferentiation Table/inoculum No./diluent/C Growth r N{:::n Growth ‘ thh
, { (9), Distilled water, 37°C #aRr ’ 4 |-
(1), 4% NaOH solution, 37°C #HaRrR | (#) —
Tubercle bacilli | Strain HgRv - —
3 { (5), Distilled water, 37°C #aR ) -
(3), 4% NaOH solution, 37°C #aR (+) -
| isti as (=) #as (-
Strain Mochida! 2 { ), Dfst{lled water, 37°C #as (=) #Has (=)
| (3), Distilled water, 22°C HWas (=) #as (—)
Atypical (1), Distilled water, 37°C #as!| (=) #as (o)
b t . P o ' _
mycobacteria Strain Fujitani| 3 (1), Distilled water,.22 C \ #as (=) #Was (=)
(5), 4% NaOH solution, 37°C  Htas (=) #as ' (=)
(5), 4% H,S0, solution, 37°C {#as (=) #Has ' (=)
Note : The symbols are the same as those for Table 1.

LI:REO®E Y HyRv ¥, SHOLELEHESEL K
ELT, A—8EcRE LIEELYTTTER LI, =
TR T, RAKTHERER LI L0
1075~10""mg %, RAEL7cdDik 10mg, 10"°mg
DR Lo

BkirER3DZ LT, HyRv (ko3 MET X0,
WEAFAKER, 37°C 5% T, Lirdb HyRv BkDRA
DEIGI B r DI H4 &, 4% NaOH gnEE, 4% H,S0,
BABO—icT Eleh Dl LirL HyRv ¥k 5
TEIELTYH, BEOBSH|OFIELDOTHBZ L
&L, FBRCBEAOEEL LTHBEETEDIIZ, (5)
DRARD HEKXFR, 37°Ci%EkL, (3) DERAKD
4% NaOH BB TH ot

KICHEAKRL, WThOoOBEC L TRETE, 22°C#
ETRX, BAKCTVSETELZ LX) LAKETS
B, 4% NaOH gnEB, 4% H;S0, Wi, 10-°mg

BETR, ASPREEkIETLSETER DL, B
BHROEBBM SOl & &, 49 NaOH winFs,
4% HiSO, WA X 5% DR 1, HuRv L BEA
Bre Tk, KERDDkCLicX2EBbhb,

3 AMLIBEMLEFERARBOYHE

RiRRE HuRv #& FER M SR Mkss L U8 HyRv
BREFEHIBER O L DRABEEROERES T
DBELI: HyRv ED 4 ¥k, BEAKEED 28, 3
IU&@&&EO4&%,%h%h4101%¢m%m
DREICRAEM L, 2 4% 37°C, 22°C itk L, M1
E4BMBREL, RESICEEOBRRLRD L L bic,
FAT VTR M FeOk,

BBIER4DX 5T, HyRv ¥ & RE L 4 B,
°C IR RE L 22°C TRRELT, £EIRDES
BET, 717 YFRMIWThLPSERELTRL
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tro HEMVIME & RELICHFBRED 2 8, Boko 4
Bix, 37°C, 22°C LR BHL, KEISHT.
FEEKIRECEAL, BREKIRAETHOM, F147
Y VF A ML 37°C, 22°C ERDOVWHAKLHSLT, £0
£EAEELX IR LI, e, “hbo HyRv HEE

FHEEE BREKEEOEKRORYE, HEOHR, »
IBFATY VTR PORRE, BAN D HyuRv ¥,
HEE B2 ARThHONR, LANOTHREL
@iz, ThEh HeRv &, RHEK BakTbs
DL EZTINVWTHAY,

4. X »®

BEERTORENRYT, SV C-REAOKEBRDL
5LLTH, FERNVMECRS L 5RIE22h LY
DTiticvo FEERNHBEOEKISH T, L5 L0
FEHEE, HEL0RBFEETHB, ChiIXBEEOEFE
DETHLLNG, A—EtfEo ke, £EEROR K
HZEENROh B, MUK HWHEOREVNHEE T X
Bo LOLEEENERLTSEYRL, ThaEx¥kS
RoEERNMMECRE LD L), BRLAERBOFER
HMEY, ARREOBEECELO2TWAibI1E, |
BHOBARHERTETHS 5o TLFERIMEOR
EREEECHLTH B S, TohicFERNNBMEN
Brornrd, EEEETOX S B EYRTL, K

FMICIFERAMEDORE v Mt L TEh Tl

FERRMELT DX > B E T tick s, Ch

Loz kX, £EOURPERDEEIT T, BEOR
EOFERXHETHI LY, M h@EYROILC &
ERTHITHAH 5, ¥—F, KEEREORYRT
BETL, FERAMEOBEL TWA T LA, Fio5¥
K, FERNAMEEBOBEYRLTWAHAETL, &K
BOBALTWAZ D55 LdRBTHLDOT
535,

FATIVTAME, ERTCRLCXSC, HEOR
EYHETHIHLIBEODROT LIcD, HHEY 1EK
G, PEERUELTRTLIONKEITLHS, L
REREHORYRTREDORVEKEY, +17v v
A M, BHBVIEERET, Larb bRy R
RS h- BB X W OB S RICREE TLC L5
R, FERBEOREYELDRETH A do
IR ERAMEREBOBELRL T 50#HLT, F
A7 YT RGBT RTHEL, BEEOREY
HETRETHAH 5, LOLABROKKEOHIL, VB
DIEERHBMELE LWL, 7470 vF A ML, &K
D¥BHE, PEERELYRTTLAS L, KEDFEER
HREOFI, YEOEEENIRELIE, F17vvT
R MIBEEXTRTTHAOI N, FAT7V VTR MG
T, MEOBEDCHENELBED, I —HHet¥
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ZOLHIMBEDOMIRRF AT > T R NT TR
WEEENIMEDOBRENHETE D LD, T{—8
FTHDIND, RAZEAFTRCREBORENR ¥R
ALTHRL, PLTLREOEVAHNIL, FRELR
ZBLH LWL DTH B,

RicTROHHEE LT, TEZENRUBALT
WAHZ LAEETENY, RRTRLICXSK, BR#E
WaE2T, ThiflBE»cHRL TEMAL, 37°C
BERL, BEAMARSRETTH5RBLTRT, 2
T L Ve KBAAFEHHMEATH2T, RKEN
PIBELTOAHAIE, KERcEEL, EERMB
VTR ¥ BAWT, EERMEYRLT,
ZOFRNLREEGEYTRTHIZ I, BR4i12 4% NaOH
W, 4% HiSO, @x Rvicht, JEFEEDIEER VIME
b, AR 2MEOBEIRLTHEY 26, 4
BHEILLLThHIVWERbh3, HEakEENME
D|AETIL, 4% NaOH gofEH 4% H,S0, Hic it
LT#Vmb, 4% NaOH v TR T HEL 7
FHhk s,

K FERNBEO TR, FRD X dic, fIERE
PORAKEREPER L H8E, 22°C THE#L, 22°C
THEACRE LEKErLhid, FhiziENME L
LTy, fEE T HED BRYT, 4% NaOH #, 4% H,SO,
BCHAE XTI orkckiie, EERNMELIMTES
CERRADERORTLEZATHBN, FENNME
SHo BRI, LELRIESBbhb, oKX
NIERNARELRBYUEKEOR - AhhiY, s
BEKEYYORERR LTINS & LIZSARTH B,

DEREEKEOEEN R T, FERNAMEOEEN
SHTLORDEOEEYLRL LSO FiE T
Bo LOLKEKEOKE L IEERIMEOKEY, AL
LR THD LTI IBET, AREIOER
WK%Y 37°C THERL, BACREL-EEY 1%
PIEICHR LT, T4 7> vF 2 FETRV, Bt
Db DILKERKLHE, BHEDLDIRIEENTIME L #HET 2
EDy BHBUWL 37°C p 22°C mEER L, 37°C DA R
HT2bDUKKE, 22°CeRET5 4 ovIEER iR
BHELTHhIWTHAS,

COXSNHETHB L EEELHEXNAE, &
LUIEERBIRAEE & HEE S BHIX 37°CY L 22°C ioi
ELT, HORH, HEREBEL, ECRFLAEIS
WU, FATYVTRAMPERERBLT, HERBHOET
5L 5 kR TALENL B,

DEDHBEXFEMMITIITIATHL S, AkEL
LTI CE3FH IR THIWEBbh b,
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REE L B RE Y ORI GIBALT, £D
BRICROoh3WotRe, 47 vFAMLD, Wil
DREYHERT DI HELERTHL L LIS, WIKDS
EERN LR, &0 X5 Ky,

© BELHETHHE: EWoREOHRC, +17
YVYFAMRL LT, HrREHETCEDI-LLLD
AR, ThirZ—Hn X 5rcBhbh s,

@ SROHE: MEYHACRETILL - LY BRY
E LTHMIPBRRIFD, BB ARL T1% MK
ML T, 37°C & 22°C i 5T 5, Iz 4% NaOH
W, 4% H,SO, B CAB LT, FhFh 3% /K,
3% Na,HPO, stsric 8L 37°C i+ %5, =Dk
ICrh 37°C tRETHERMOBAEE L HEE L,

B Ml %R

22°C, 37°C iz R +5 SO L) ENYIMN & HE
+ %,

@ LEoKETrM LMY, iz 1% /DiKtc
ML, 37°C L 22Ciis kL, » 47> v 7 Rb%fT
780 FATTVIAMBET, 37C DA KRENTS
Wikkrc o REE, IRIET 22°C Ic L BT WL EE
MMM E LTV,

X K

1) /IREK - SU%R - #58%, 43:17, B3 43.

2) /MIRE » /184 : Kitasato Arch. of Exp.
Med., 36 : 37, I{ 38.
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4) HW=Hek : Kib4, 43 : 437, 4 43.
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