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IMPROVEMENT OF CULTURE METHOD FOR PRIMARY
ISOLATION OF MYCOBACTERIA*

VI. Separation of Primary Cultures of Minowa Strain into
Tubercle Bacilli and Atypical Mycobacteria

Tatsuji OGAWA, Setsuko NISHIMURA, Kazuru SAITO and Minako OTANI

(Received for publication January 27, 1969)

A certainfMinowa, a 30-year-old company employee, was admitted to our hospital with
diagnosis of the relapse of pulmonary tuberculosis in October 1965. Acid-fast organisms were
isolated twice from his sputum ; one rough colony was obtained in the above month which
proved niacin-positive and smooth orange-colored fast-growing mycobacteria, 33 colonies per
tube, were isolated in March of the next year.

Drug sensitivity test shown in the Table 1 revealed that some culture of the latter strain
«contained a few rough colonies among smooth ones. All of the six cultures, therefore, were
submitted to examination for purity. On preliminary subcultivation (Table 2) it was found
that out of six cultures at 37°C two (45 and #$6) contained rough colonies and four (81, $4,
#5 and #6) were niacin-positive. Further, the method described in the preceding paper was
applied to these cultures: a Img/ml! aqueous suspension was prepared from each of the growth
of cultures. From these suspensions serial 10-fold dilutions were made up using distilled water,
4% NaOH solution, and 4% H;SO, solution, respectively. Each aqueous dilution was inoculated
into four 19; 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 3% Ogawa egg slants and 3%
‘Na,HPO, egg slants, respectively. They were incubated at 37°C. After one-month incubation
‘the resulting growth was read on the assumptions that rough colony was tubercle bacilli and
'smooth orange-colored one as atypical mycobacteria. The number of colonies per tube of the
two types organisms was recorded in Table 3. It will be seen that all substrains except #5
produced a few rough colonies in slants inoculated with the aqueous or alkaline dilution. On
the other hand, smooth pigmented colonies were obtained on most of the slants at either

temperature.

* From Kitasato Institute and Kitasato Institute Hospital, Shiba Shirogane Sanko-cho, Minato-
ku, Tokyo 108 Japan.
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For identification colonial subcultures on Ogawa egg medium were made of these rough and
smooth colonies differentiated as above. The growth characteristics and niacin test shown in
Table 4 indicate that all subcultures of the rough colony except one are the pure culture of
the tubercle bacilli and all of the smooth colony are the same atypical mycobacteria as read
before. One subculture which was derived from the aqueous suspension of the rough colonies
of strain Minowa #6 was found to be a mixed population of tubercle bacilli and atypical
mycobacteria.

Drug sensitivity test was carried out on these purified cultures. Table 5 shows the result
of the test being compared with that of the test on the tubercle bacilli which were isolated
from the lung lesion of the patient. It will be concluded that the method applied above is

useful for such cases.

Table 1. Drug Sensitivity of Acid-Fast Organisms
Isolated from Sputum at the Time of and
Five Months after Admission
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WThHs, 0.1, — Heee-- Strain Minowa $4
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Teotee TORITMEFACEAL, 41 4 11 B i BBRL
b o
@ EERFHMEO P ELEREYHTE LR
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Heeeee Innumerable and completely confluent,
{#------innumerable but separated,

Hoenen uncountable, and

4 oeen countable, with actual number.

—— No visible growth.

Table 2. Growth on Egg Medium and Niacin Test of Six Cultures of Minowa Strain

Culture strain |

Incubation temperature

Name & sourcel’ ‘ i e — - { 2T
! Growth Niacin test? Growth Niacin test
Minowa #1.-----Control II # (CD) # (=)
Minowa $2..-... Control I # (=) 1 (=)
Minowa 4 3...--- SM 10 mcg Hi# (=) ' - (=)
Minowa $4.---- INH 0.1 mcg H# €:D) B =)
Minowa $5---+-- INH 1 mcg 1 ) 73 (=)
Minowa $6--.--- INH 5 mcg 1 ) | H (=)

Note : 1) Table 1 to be referred.

2) Niacin test according to BrCN-benzidine method is expressed as follows :

CHE) e strongly positive,  (4)------ moderately positive,

C4+)eeeee weakly positive, and (=)--e: negative,
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HeSHoFMEYRL, BEREEL TV, $7222°C
BERTILWMSHUTBE YR Lo F47>vFAb
3 37°C KR TIX, 6 BkPD 4 kAP BB RL,
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Table 3. Separation Test of Six Cultures of Minowa Strain into Tubercle

Bacilli and Atypical Mycobacteria

Nl;l;{b;; <;f colonrlc. developed per tube*
Strain Diluent for bact. suspension llxx‘:::::tiz:e o Inocﬁlim size (mg)
| e | w0 0 | 107
37°C - 1? —/26.5| —/2.
a) Distilled water { poec _;ﬁ _; : _; 3‘: : j Z (5)
Minowa $1 T e
# b) 49, NaOH solution 37°C 2.0/— -/ —/— —/—
c) 4% H,;S0, solution 37°C —/23 —/3 ~/1.0 Il /-
a) Distilled water { 2;:2 _;Hﬂ: \ —;ﬁ -;jfz ~§ 2:
Mi 2 VoL v e =/ &
Mowa #2 | b) 49 NaOH solution e L0/35,  —/- /= e
| © 4% H,S0, solution 37°C |  —/74.5 | —/ 3.5 —/— —/—
e | - - — _
| a) Distilled water { | :zgg ’ _;ﬁ ! it /:zg /2.0
Minowa $3 | ) ‘ I —/+ | —/52. -/ 2.5
| b) 49 NaOH solution 7c | 3.0/— | —/— —/= /=
| ¢) 49 H,SO, solution s’C | —/180  —/75 —/05  —/—
i . ™ T . -
| a) Distilled water { 37°C ‘ /i ‘ 1.02/4 1.5/22.0 —/ 25
Minowa $4 | 22°C —/H ~/4 —/41.5  —/3.5
| b) 49 NaOH solution 37°C 4.0/ 1.0, —/— —)— —/—
1 c) 495 H,SO, solution | 37°C | —/25.0 | —/ 2.5 —/— —/—
| | 7° - . -/ _ — —)—
‘ a) Distilled water { ! 22°2 ‘ /568 /3.0 /0.5 /
Minowa $5 . ; ; —/30.5| —/ 4.5 —/= —/=
i b) 49 NaOH solution | 37°C —/39.0 —/— —/— —/—
| <€) 4% HySO, solution 1 c | —/25 —/— -/05] —/—
‘ " ape L 4.0/ Lov/ YT
i a) Distilled water { ’ ;2; [ 4 T;ﬁ ? ! (f;ﬁ zoizsg j 22
M. 6 - . - .
nowa #6 \) 495 NaOH solution | 3rc | —pa3.0]  —y20 @ —/— —/—
‘ c) 4% H,SO, solution | ¢ | —/2.0 —/— —/— —/—

Note:1) *Rough, tubercle bacilli-like colonies/Smooth, orange-colored colonies similar in appearance to atypical

mycobacteria.
2) ? indicates uncertain recognition,
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KT 10 SR AKRL A 1074~10"mg 0 4 FFEY
4RD 1% /NI EmL, 2442 37°C i, 2Kz
22°C iER Lico WIC[M UMITliR %, 4% NaOH ¥,
4% HeSO, MTUBML T, *DHKcEh Eh 3% )
N & 3% NagHPO, iginiz, 1074~10""mg o 4 B
% 2 AFEEM LT 37°C 1o L, fABKLTI
HNHcHEL, REOECORKIINKE STEO
DHHERIEET Y IRRM & B L TRKL T IREE3
IRTZEL T, Rl LBbhoRkOFRNTEI
DI, KM—5 BEBR oo 5 5kThHOT, HERT
Plcd, Wwthdb 10 2T edhot, LMEENcH
RCEi Y RAE, 1004mg ik 5@, 10°mg T
(130, 10°mg Tix 2[@, 1077mg T 0 [@THDN,
K ERMEO I Mz, KBAKHERTIX, 37°C
22°C LIz L AT RTOERERIC ISV TH K =
hic, ¥ 4% NaOH gum-cit 5@, 4% H,SO, #
MBI 13 ES IR,

@ FRL-EEES IUFENME & HELCE
Beous ek - EHIRIHE

REK, 4% NaOH gCo ML I REEBED 5 Bk,
&KAK, 4% NaOH ¥, 4% H,SO, T M LI ER
FIRMERED 15 ¥w 1% /)3 2 R kEmL,
a2 A7 LTITC L 22°CreisRkL, HRABELTI
H ABICHIE L e FLTITCIRBHFLILDIXFA
TYVTF AR D, MKXEATHBLOIK, &
BE LB L5 koD 4 ¥kix, 37°C TOARVWRE
#RL, 22°C CIXRB LIS 2, AR RV TERE

Table 4.

B Wi X6 R

Thota FATYVFRAIRVTh LB E Y RL
Fro CTORME, ABINE), KBLHHMINIKEN
KLU 41 46 AicYRMREMM L O 7ML oK
LM LTh oM,

22°C ([ RWLIb i, X6 KL b KAUKTH
ML WTP R RTHLIC DT RELICLDT,
REAZTBTHOL, #KzSHUTRECKEL,
A7 vTAMIRETH DM, tts 3T°C RELK
LORRRENRL, AT VTR PIBHETS D1,
Kic e B iR & (E L7: 15 iz, 37°C T 22C T
VBN LI, 22C TR ITC It LTRSSV E
hTwah, 1 MBICETEREIEY E2Tw3
o, Runyon OB CILBERHETHS 50 kBT
hooRKvTh SHT, BEY i LTV, 37T,
17 BRIk BT 47 vFAME, T
NLBETSH Ol FicF—MkX O 7ML RBENL
FEMMMEE S X URRA 41 £6 Ao VBRI ML L
Dok LIcREEOERMEOXRIES I LIt
(T, EEELEEBELI LD LIFENMME L FELT
LOOEFREORBILE RILD, E-EWBKL LS
RXhTEEELEELCEORTIZ, KE—6KLD
SRLICED VM R+ 5U@IRILSETTC, £0
iz L AL RABOREER LTV 5o = HE VIR
BREL SR EEOREL e Y 5L, VM
BEAER—6 L O TELI-LOLAUTHD I LN,
FOMBOEBKEREDIETTHOT, TOMOBMBEOK
BMIL{AULTH%, KicFELI-FERMEORE

Growth Characteristics of the Differentiated Colonies as Tubercle Bacilli and

Atypical Mycobacteria (Identification test)

Rough, tubercle bacilli-like Smooth, atypical mycobacteria-like
Growth | colonies isolated from: | ______ _colonies isolated from : o
Original mixed . a) Aqueous b) 4% NaOH- a) Aqueous {  b) 4% NaOH- c) 4% H,;S0,-
culture tentxp:;a __ suspension suspension |  suspension _ suspension - suspension
“ @ (B @ ® SIS -3 B | A (B
) 37°C #aR (#) | #as (=) | #as (—=) !
Minowa #1 22°C _ i #as (=) Has 5
Minowa §2 | 1 ¢ #aR #) | #as (=) | #as (=) | #as (=)
22°C - ftas (=) | #as (=) ' #as ()
Minowa 23 | € #aR () | #as (=)  #as (=) |
22°C - #as #as '
, R C#aR (B | #as (o) | #as () | B
Minowa $4 |
22°C —
| #as S
‘ .
Minowa 5 | o.© ftas (=) | #as () #as (-
22°C #as ftas | H#as
Minowa $6 37°c #taR () #as (=) #as (=) #tas (=)
22C | HeS #as #as H#bS

Note : (A) i) Number of colonies as expressed in Table 1;ii) amount of growth : a.-markedly raised (eugonic),
b---moderately raised, and c---not raised (dysgonic) ; iii) R---rough colony, S---smooth colony.
(B) Niacin test as noted in Table 2.
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Table 5. Comparative Drug Sensitivity Test on Acid-Fast Organisms Separated
from the Mixed Cultures and the Lesion of Resected Lung

Antitubercu- Drug conc. Strain Minowa Il §lx:ln Mlnow! $2 ‘S—tr£l-r;Mlnown #4|Strain Minowa §6 '1;;:275713
v drug | mewmD | T g2 | TB ik | TB 0B [ TB intl | trom lung
5 86 - 61 - 90 - 44 - 17
INH 1 81 1 74 - 88 - 37 - 32
0.1 91 # 81 # 86 # 47 # 22
SM 100 - " ‘ - - B - - - ‘ B
10 - # o - 1 - H# - # -
. PAS 10 - N - n - - - N l B
Rl
8 1 - # - # - # - H ] -
KM 100 - - h o - - - - | -
10 - + - + - + - H [ -
40 - - - - - - — — -
CS 20 - - - - — - - - —
10 22 +H 8 6 18 2 11 H 8
50 - — - - - - — - -
TH 25 - - — - - - - - -
12.5 - - - - - - - - -
Vi 100 e i T -
10 8 H# + # o 24 H# - # | -
10 - - - - - - - — —
- 5 . _ _ _ _ _ _ _ ‘ _
EB ‘
2.5 7 H - H# - H - H -
1 28 # 20 H# 54 H 13 # ! 18
50 - - ‘ - - - - = - J -
SF 25 — - - — — - - - | —
12.5 - - { — — - - — — ‘ -
5,000 - - - - — — — - i -
PzA 1,000 - H - # - + - Ho -
100 - 1# - 1 - 1 - H -
0 R R e
Control 0 95 H# 77 H# 79.5 H# 52 # ( 21

Note : T.B. =Tubercle Bacilli ; Atyp. Myco. = Atypical Mycobacteria ; the figures and symbols for the growth

of culture are the same as those in Table 1.

DT LA EENL

LlED X 5 Ispilihn, MEELRELL DX
YRBEETLHY, FERHBELEELLDIXRIRD
FERNMETHD Z LA G2k L, WEREC AL
T ABORBE R L4 MOEERFABE, Fh¥h
RLbDThHs LhEEINI,

3. % ®

T2, FERAMEYBLEIMEY L 1o D
X, 10 » BoABHREIH, F7cbD 10 BOKREROHT
1@7EFTHolhb, FERABEISLTH TRy

HBLTORATES >, THEYUMEZOHRIZIEENH
MEERORY L DT etd, HHERECIS2TL LD
T, MEREEMOLD b DORETCEBREOREYHTE
SRDEEORENEDLNI, ZOX 5 EERE
HHRIFEDIZ LI D, BRILEREROKZE LI
ERFBME T 2D TH D, BB
EMICRE L% 2 MR LT 37°C R L6 P
D2HKRY, RELSHOBEHELALONRELRIC
L, FL6BKPDABKNFA TV VTR VRESEY R L
ik, RAOHEXFICE ST,

WEO MO BL, HROEMRERTE < b D
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T AU TREDOH LY R YTk T &2V,
TFHILck Sk, coltkick b, %ML IIERAM
WEDMTD Ln TR, FREL IR RED D
fe ot ik, KEDOIEEH MM O hic ) O KILH
RBELTWAZLRIBTHS S, L2 THRYA
CLARRNETEROKERTIE, B ORELIEDT
b, Al FADEENAMBMOPIBLLTW Hledic,
MLELMT 5 LRITTECH D CDL Hici
EADERYME D hic ) RO KB OREDIHIC
BILSDOEIMAURE TS D Ll 4% NaOH g7ii3
RSB T RES T, 4% H,SO, WiLBiTit 1 @Y 4
RETRIDDO, ZHIZREL TV BN IR
LT 4% H;SO, # X b 4, 4% NaOH gD HH KBOR
BEXMO O LiItL B3 ThHSe LOLEMICRS L,
KW—5 B, HM—6HTIZ, 4% HS0, D Iin 4%
NaOH X h 4 METH D Z L BdBH, ZhidH
BcBETHLODOhd LAty sHK—5 KT,
FOVTHhOBEC R THLEEEY FRET 2 IchD7
A, THIIRBCAV I EPER O T OKEE Y b
DL LBTHA I,

P BRADHEC LI OTHML - RE S X CIEERTM
BWERELCEEKIL, BKY X 2T, FOXTTILE
BELH 5V FERTMECHD - L 2B, BF
KTCHERLLEPHEROERIC LOTHML, FEBEL
REL =Wk, 22°C Kb RE Lo SO LI
EHOoFIFERAMEVNB U2 T e b ® R+ & 4
K, COSBOHEZEMEBEDLDZ LERTLO

B M s MR

Thdo LIMNOTHMLIWKIC OV TIZLTH%T
BLENDBETHD, COHFEIAELETIISHLDM, M
BOLOCHARMEL LTHREF VTN ORETS
CERFShATLIVWLDERLR D,

4 R 3

Mikif4tii & L CARPOIEADER L h FRES i
Mk SHBET, —RIFERTMBEDRYRL T
A, EAMEREC LY, FERBTMEOFCRYRE
ORHLMEO LUVWHKOBREYEDI-DOT, HERES
CRALI-6KOMK L) TMDOS MY 172210 Tic
LW HREHMKTERL, ¥io 4% NaOH w4,
4% HoSO, i CABE L T, £hTh 1074~10""mg %
MiclemL, WKz 37°C, 22°C iz, MEL /- L D2
37°C IKEBL, 1 D AR RE LI MERROR KL
El, BOSHOREYIEENAMBLREL -, i
WX KB KRR, 4% NaOH giABRO L DL M2 H
7oht, 4% HaSO, BB D & Db i2 57T X Ic o1,
FREENGAMEII - ThoBG LI Rt /1K
Shi-BEkYuekl, KERLEREL1GXFCEE
NEMBEOREY BN, ToOoEKkiz, ThTth
KEHE LB METHD - v EENID LT,

X [ 3

1) PMIRK - kY F : &%, 44:161, BB 4.
2) BAKEE @ MEKRARI (KEBEKEHT),
BAARBEBSRT, B 39





