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Investigation was made on the mycological and antibacterial properties of a strain
No.46408 isolated from a soil sample collected in Shimoueda, Wakayama Prefecture. The
strain No.46408 was compared with similar strains, St. hygroscopicus and St. halstedii, and
it was judged to belong to a new species and therefore named Streptomyces atratus nov. sp.
Also a strain A-165-Z1, which produces ilamycin, was referred to on its mycological properties
and assumed to resemble St. atratus. St. atratus was found to produce new antibiotics,
rufomycin A and B, specially active against acid-fast bacteria.

INTRODUCTION
Among antibiotics produced by streptomy-

cetes, a group consisting of anti-smegmatis
factor1), anti-phlei factor2), actithiazic acid

(acidomycin)3), angustmycin4), tubercidin5),
tubermycin6), and bovinocidin7) etc. have
been known to be specially active against
acid-fast bacteria.

But today streptomycin, dihydrostreptomy-
cin, cycloserine, viomycin and kanamycin,
etc. are used as antituberculotic and other
antibiotics active against mycobacterium are
not used practically because of their weak
activity or uneffectiveness in vivo. On the
other hand, strains resistant to isonicotinic

acid hydrazide, streptomycin and kanamycin
have come into existence, and so discovery
of a new antituberculous agent active against
the resistant strains has been hoped.

In the course of screening the antibiotics

produced by streptomycetes, the authors iso-
lated a Streptornyces strain No.46408 (refer-
red to as No.46408 hereinafter) from a soil
sample collected in 1957 in Shimoueda, Wa-
kayama Prefecture.

The strain produces new antibiotics, rufo-
mycin A and B, which are specially active
against acid-fast bacteria and also against
strains resistant to isonicotinic acid hydro-
zide, streptomycin and kanamycin. In the

present paper are reported the mycological
and antibacterial properties of No.46408 and
results of comparison of the strain with relat-
ed strains. Recently, Umezawa et al. report-
ed a strain A-165-Z18), which produces ilamycin
active against acid-fast bacteria.
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EXPERIMENTAL AND RESULTS

A) Morphological and Cultural Characteristics.
The aerial mycelium of No.46408 develops well and is

powdery on glucose asparagine agar. Its color is at
first white and changes to pale mouse gray or deep

mouse gray and later to slate color. The sporophore

forms mainly open loops or loops and rarely spirals.

The spore is sphcricall or cllipsoidal, 0.8～1.3×1.2～

2.0ƒÊ and smooth on the surface (Fig. 1).

The cultural characteristics of the original strain

are shown in Table I.

In the course of screening the strain with high

Original strain Mutant strain

×2240 ×2240

×2240 ×2240

×4000 ×4000

FIG. 1. Sporophore and Spore of St. atratus nov. sp.
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TABLE I. CULTURAL CHARACTERISTICS OF Streptomyces atratus NOV. SP.

*Rdg .; R. Ridgway, Color Standard and Color Nomenclature.

potency, a mutant was obtained by mono-spore cul-

ture. Cultural characteristics of the mutant are shown

in Table II. Differing from the original strain, the

aerial mycelium of the mutant is white to yellow or

pale mouse gray with yellowish tinge and the reverse

of its growth is yellow on most agar media, but its

morphological and antibacterial properties are the

same as those of the original strain (Fig. 1).
Carbon source utilizabilities of No.46408 and the

mutant were investigated by the method of Pridham
et al.9) The results are shown in Table III.

B) Comparison Between No.46408 and Related
Species. Among the known species of Streptolnyces,

9) T.G. Pridham and D. Gottlieb, J. Bacteriol., 56, 107 (1948).
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TABLE II. CULTURAL CHARACTERISTICS OF A MUTANT OF Streptomyces atratus

*Rdg.: R. Ridgway, Color Standard and Color Nomenclature.

St. hygroscopicus and St. halstedii were found to be-
have like No.46408 on glucose asparagine agar. So
No. 46408 was compared with St. hygroscopicus IFO
3148 and St. halstedii IFO 3199 and some differences
in their cultural characteristics were found. The
results are shown in Table IV.

The cultural and physiological properties of No.
46408 differ from those of St. hygroscopicus IFO 3148
on the following media; glucose asparagine agar,

potato plug, carrot plug, calcium malate agar, tyro-
sinate agar, gelatin and Czapek's solution containing
nitrate. And the properties of No. 46408 differ from

those of St. halstedii IFO 3199 on the following media;
egg medium, yeast extract agar, calcium malate agar,
milk, and gelatin.

Differences of the properties of No. 46408 from
those of the related species in comparative carbon
source utilization test are shown in Table V.

Judging from the above mentioned characteristics,
No.46408 was assumed to belong to a new species
and therefore, named Streptomyces atratus nov. sp.
The culture has been deposited at the Institute for
Fermentation, Osaka, and also at the American Type
Culture Collection, Washington, D.C., U.S.A. under
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accession numbers of IFO-3897 and ATCC-14046,

respectively.

The previously described strain A-165-Z1, which

produces ilamycin, seems to resemble St. atratus in the
morphological and cultural characteristics, but the

report of the cultural properties of the former is

TABLE III. UTILIZATION OF CARBON SOURCES

+++ heavy growth, ++ good growth, + fair growth, ±

faint growth, - no growth.

incomplete, and therefore, it is impossible to compare

the strain with St. atratus in detail.

The authors wish to compare St. atratus with the

strain A-165-Z18), after publication of a detailed re-

port on on the cultural characteristics of the latter.

C) Antibiotic Activity. The antibacterial spectrum

of No.46408 was investigated by the cross streak

method using bouillon agar and glycerine bouillon

agar. The strain No. 46408 was streaked on agar

plates and incubated at 28•Ž for four days. The

plates were then cross-streaked with test organisms

shown in Table VI and were further incubated at

37•Ž for twenty hours for Gram positive and nega-

tive bacteria, and for fourty-four hours for acid-fast

bacteria. Finally the inhibition length of each test

organism was measured. The results are shown in

Table VI. No.46408 inhibits the growth of only

B. subtilis on the glycerine bouillon agar plate, and

does not inhibit the growth of other test organisms.

Then fermentation was run with the liquid medium

with the following composition at 28•Ž for four days

on a rotary shaker at 220r.p.m.; 2.0% glucose, 0.6%

Ehrlich meat extract, 0.5% polypeton, 0.3% rice bran,

0.5% sodium chloride, and 0.3% calcium carbonate

(adjusted to pH 7.0). The culture filtrate and the

TABLE IV. DIFFERENTIATION OF CULTURAL CHARACTERISTICS OF St. atratus FROM

THOSE OF RESEMBLING SPECIES
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TABLE V. DIFFERENTIATION OF CARBON SOURCE

UTILIZATION OF St. atratus FROM THOSE OF

RESEMBLING SPECIES

Species

TABLE VI. ANTIBACTERIAL SPECTRUM BY

CROSS STREAK METHOD

SM*= streptomycin.

solution obtained by extraction of the mycelium with

methanol were active against only acid-fast bacteria

and not against Gram positive and negative bacteria.

This active substance showed the same activity on

acidic, neutral and basic assay media and therefore,

seems to be a so-called physiologicaly neutral sub-

stance.

SUMMARY

Investigation was made on the morpho-
logical and cultural properties and carbon

source utilization of the strain No.46408
isolated from a soil sample collected in Shi-

moueda, Wakayama Prefecture.
The strain was compared with related

species, St. hygroscopicus and St. halstedii,
on their cultural properties and carbon
source utilization.

As a result, the strain No.46408 was found
to be a new species and named St. atratus

nov. sp. Also a strain A-165-Z1 was referred
to on its mycological properties and supposed

to resemble St. atratus.
St. atratus produces an antibiotic, which

is specially active against acid-fast bacteria
and physiologically neutral.
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