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Nocardia is characterized by its fragmenting impermanent mycelium and weak acid-fastness
and Mpycobacterium is by its absent or rudimentary mycelium and acid-fastness. However,
there occur not rarely strains of these genera which fail to exhibit the characteristics of the
genus, and there occur confusions. It is desirable to supplement several biochemical charac-
teristics to the usual morphological characteristics.

We tested five species of nocardia, which were supplied by Dr. I. Uesaka, Kyoto Univer-
sity, according to the schedule of our laboratory for the tests of mycobacteria and compared
the characters of nocardia with those of mycobacteria. The results showed that nocardia
simulate very much rapidly growing mycobacteria, but a few points for differentiation between
these genera could be suggested : two-week-arylsulfatase and utilization of trimethylene diamine
as simultaneous sources for nitrogen and carbon. Nitrate reduction also seems to be used as a
supplementary one.

Methods

Two-week-arylsulfatase. The medium used was composed of the following : (A) : Dubos TB
broth base Difco (without Tween), 6.5g; tripotassium phenolphthalein disulfate, 1.3g;
distilled water, 800 ml ; (B) Glucose, 7.5g ; NaCl, 0.85g ; distilled water, 100 m/; (C) Bovine
serum, 100 m!. The medium A was sterilized by autoclaving at 115°C for 30 minutes, medium
by heating at 100°C for 15 minutes and medium C by heating at 56°C for 30 minutes. The
above three were added aseptically and poured into tubes in 5m/ quantities. The medium was
inoculated with the test organism and incubated at 37°C for 14 days. The presence of phenol-
phthalein was tested by addition of 1 m/ of 109 sodium carbonate.

Utilization of trimethylene diamine (TMD) as simultaneous sources of nitrogen and carbon
for growth. The basic medium was as follows : KH,PO,, 0.5g; MgSO,-7H,0, 0.5 g ; purified
agar, 20.0g ; and distilled water, 1,000 m/. The basic medium was added with 0.1 M TMD
(7.4 g/l) or without TMD and the pH was adjusted to 7.0 by addition of 10% KOH. The
medium was sterilized by autoclaving at 115°C for 30 minutes and slanted after cooling. The
medium was inoculated with one loopful of the test organism and the growth on the TMD
medium was read after incubation at 37°C for 14 days in comparison with the growth on
control medium.

Nitrate reduction. Fifty mg (wet weight) of the organism were suspended in 5ml 0.067
M phosphate buffer (pH 7.1) containing 0.1% sodium nitrate, and incubated at 37°C for 16

* From__tl;; National Sanatorium, Chubu Chest Hospital, Obu-cho, Chita-gun, Aichi-ken, Japan.



486

K H4e2E8 F125

hours. Formation of nitrite was tested by adding two drops of 2% p-dimethylaminobenzalde-

hyde in 10% HCl+1m! 10% HCIL.

Results

The results are shown in Table 1. Among twelve strains (five species) of nocardia tested,

only two showed the positive reaction in the two-week-arylsulfatase,

while almost all

strains of rapidly growing mycobacteria, in exception of a part of M.aurum strains, showed

the positive reaction in this. Only one of the twelve nocardial strains showed the positive

reaction in the utilization of TMD, while almost all strains of mycobacteria, with exception

of M.chitae, a rarely occurring species recently proposed by Tsukamura, showed the positive

reaction in this. Nitrate reduction was not so distinctive as the above two tests, but it may

be useful as a supplement test to the above.
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Table 1. Differentiation between Mpycobacterium and Nocardia Al d) 2§ 10% HCI
Strain or species N“’;‘.ber g;‘;‘igﬁll(- Nitrate TMD -0 r?l EMAT R DL
Strains |\ “fatase reduction|  § BMOBFEE B LT, TR
N. globerula, NRRL No. B 1306* (U-75) — _ — LRARC L oTHREXET
N.rubra, CBS* (U-1) - ++ - 2o
N. polychromogenes, CBS* (U-6) — + + £ B K B
N. asteroides, Drake (U-72) — — —
N.asteroides, NRRL (U-73) - + - 100 A DEERIT 2T,
N.asteroides, Emmons, NIH(9935) (U-93) + — — Mycobacterium ¥ Nocardia
N. asteroides, Emmons, NIH(9976) (U-94) - - - DA A T80 n, Kis
N. asteroides, Gordon (3661) (U-123) — — — DRI DN TUIHE D%
N.asteroides, Gordon (R#409) (U-124) + H — KANTHERT Ie s D T2
N.asteroides, Gordon (R$420(1)) (U-128) — — — PR DT, 258
N. brasiliensis, McMillan, 0-410 (U-145) - - - arylsulfatase, TMD FfD
N.brasiliensis, McMillan, 0-415 (U-146) — + — 2 E LD TE ey
N. phlei 20 20 20 20 mLTco Mg T Myco-
M. chitae 4 4 4 ! 0 bacterium Tix, M.aurum
M. fortuitum subsp. runyonii** 7 7 3) 6 D—# Ik X O M. fortuitum
M. fortuitum subsp. fortuitum 116 116 112 116 subsp. runyonii (Bojalil et
M. aurum 35 26 11 35 al.® o X puE, M. runyonii)
M. parafort?itum 9 9 9 9 DA+~ TR T o7 4t
M. smegmatis 24 24 24 24 Nocardia TIZ[& i b DAt

* According to Gordon, Mycobacterium rhodochrous
** According to Bojalil et al., M.runyonii

NRRL=Northern Regional Research Laboratories, Peoria, Illinois, U.S. A.
CBS= Centralbureau voor Schimmel-cultures, Baarn, Holland.

The strains of nocardia used in the study were supplied by Dr. I. Uesaka, Kyoto
University, in April 1965, who had received the strains from Dr.

University of Georgia, U.S. A.

The numbers listed in the section of mycobacteria are the number of strains

showing the positive reaction.

§ TMD =Utilization of trimethylene diamine as the sole sources of nitrogen and
carbon (simultaneous sources of nitrogen and carbon) for growth.
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