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A strain, Streptomyces sp. No. 771, was isolated from a soil sample collected
in Chiba Prefecture. The strain produced a new antibiotic which was isolated
as colorless hexagonal crystals and named hondamycin. Hondamycin is mainly
active against phytopathogenic fungi and Trichophyton, but is not active
against any bacteria. The LDy, was 1.43 mg/kg by intraperitoneal route and
greater than 500 mg/kg orally. This strain was recognized to be a variety of
Streptomyces griseochromogenes and named Streptomyces griseochromogenes
var. albicus.

In a course of screening studies, a colorless hexagonal crystalline antibiotic was
obtained from the culture broth and mycelia of a Streptomyces strain which had been
isolated from a soil sample of Chiba Prefecture in Japan. The antibiotic is mainly
active against phytopathogenic fungi and Trichophyton, but is not active against
bacteria. We have named it hondamycin. In the present paper, the taxonomy of
the producing strain, the production and the biological activity of the antibiotic
hondamycin are reported.

Taxonomy of St. No. 771

This species belongs to the genus Streptomyces and has the following mycological
characteristics.

It grows at 27°C on various agar media. At first it has no color, then changes to
brown or dark brown, with white aerial mycelium. The aerial mycelium has a closed
spiral form on yeast-starch agar and is straight or forms loop on BENNET’s agar.
Spores are spherical to oval about 1.0~1.2x1.2~1.5 z. The surface of the spores are
spiny. The strain produces a brown to dark brown soluble pigment in protein-
containing media and therefore is a chromogenic type. This strain is very active in
hydrolysing starch and also coagulates and peptonizes milk. It liquefies gelatin
slightly but does not decompose cellulose. The carbon source utilization of this strain
was investigated by the method of PRrRipHaAM and GotTLiEB (Table 2). St. No. 771
utilizes p-glucose, p-fructose, sucrose, raffinose, p-mannitol, rhamnose, L-inositol, D~
galactose, maltose, lactose, inulin, salicin, sodium citrate and sodium succinate but
does not utilize p—xylose, sodium acetate and L-arabinose.

In view of the above mentioned properties, St. No. 771 closely resembles St. gri-
seochromogenes®*®, and parallel studies were therefore done using cultures of St. No.
771 and St. griseochromogenes 2A-327 (KCC 39 from Kaken Chemical Co., Ltd.). The
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Table 1. Morphological and physiological characteristics of St. No. 771
strain and St. griseochromogenes 2A-327
Medium St. No. 771 strain St. griseochromogenes 2A-327
Numerous closed spirals as short Sporophores for closed spirals on yeast
branches of hyphae formed on yeast starch agar, there are no spirals, or
starch agar. only curved tips formed on BENNET
Morphology On BenNET agar short branches are agar.

straight and few spirals.

Spores are spherical or oval about
1.0~1.2Xx1.2~1.5 u.

Surface of spores are spiny.

Spores spherical or oval about 1.0~
1.5 .

Nutrient agar

G : good, spreading.
R : yellowish brown.

AM : abundant, powdery, white with
margin natural gray.

SP : brown.

G : moderate.
R : colorless.
AM : moderate, powdery, white.

SP : brown.

BENNET agar

G : good, spreading.

R : yellowish brown.

AM : abundant, velvety, snow white.
SP : brown.

G : good, spreading.

R : yellowish brown.

AM : moderate, cottony, snow white.
SP : faint brown.

EMERrsoN agar

G : good, hard textured.

R : yellowish brown.

AM : abundant, velvety, snow white.
SP : dark brown.

G : moderate, spreading.

G : moderate.

R : bright yellowish brown.
AM : moderate, cottony white.
SP : dark brown.

G : moderate, spreading.

Sucrose-nitrate R : cream. R : light maize.
AM : none. AM : moderate, velvety, pearl pink
agar shell.
SP : pale cream. SP : pearl pink shell.
G : moderate. G : moderate.
Inorganic R : pearl pink shell. R : ivory buff.

salt-starch
agar

AM : very scant to moderate, white.
SP : none.
Starch hydrolysis : very strong.

AM : moderate, pearl pink shell.
SP : pearl pink.
Starch hydrolysis : strong.

Ca-Malate agar

G : good.
R : light ivory.

AM : abundant, powdery, light ivery
white.

SP : none.

G : moderate, spreading.
R : light ivory.
AM : moderate, cottony, creamy white.

SP : none.

Plain agar

G : very weak.
R : colorless.
AM : none.

SP : none.

G : very weak.

R : colorless.

AM : very scant, powdery, white.
SP : none.

Tyrosine agar

G : very good, wrinkled and hard
textured.

R : dark brown to black.
AM : abundant, cottony, white.
SP : slate.

G : very good, hard textured.

R : chocolate black.
AM : abundant, cottony, neutral gray.
SP : brownish black.

(To be continued)
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Medium ‘ St. No. 771 strain ‘ St. griseochromogenes 2A-327
G : weak. G : weak.
Egg-albumin R : cream. R : colorless.
agar AM : scant, cottony, white. AM : scant, powdery, white.
SP : none. SP : none.
G : good. G : good.

Potato agar

R : dark olive bistre.

AM : abundant, cottony, light ivory
white.

SP : brown.

R : grayish brown.

AM : abundant, cottony, light creamy
white.

SP : mustard tan.

G : moderate.

G : moderate, spreading.

Glucose- ) R : colorless to light maize. R : light maize.

asparagine F .

acar AM : moderate, cottony, white. AM : none.

& SP : none. SP : none.
G : moderate, flakey surface. G : good, flakey surface and colorless

S and white flocks on the bottom.

uerose R : white. R : white.

nitrate agar AM : none. AM : powdery, ivory buff.

SP : blue gray tint.

SP : none.

Tyrosine broth

G : moderate, ring formation.

R : olive buff.
AM : none.

G : moderate, ring formation and
white pellets through media.

R : olive buff.
AM : none.
SP : faint brown.

Tryptone
yeast-extract
broth

G : ring formation, flocks on bottom.

R : light tan.
AM : none.
SP : dark brown.

G : ring formation and flocks on

bottom.
R : light tan.
AM : none.

SP : dark brown.

Bact-nitrate
broth

G : moderate, flocks on bottom.

R : white.
AM : none.
SP : brown.

G : moderate, pellicle surface and
white little pellets.

R : brownish white.
AM : none.
SP : faint brown.

Potato plug

G : moderate, wrinkled.

R : beige gray.

AM : cottony, snow white.
SP : cocoa brown.

G : moderate, wrinkled and elevated.
R : light mustard tan.

AM : none.

SP : dark brown.

Skim milk

G : ring formation.

R : whitish brown.

SP : dark brown.
Coagulation : positive.
Peptonization : positive.

G : ring formation.

R : light tan.

SP : dark brown.
Coagulation : positive.
Peptonization : positive.

Litmus milk

G : pellicle surface.
R : white.
SP : light yellow.

G : good, pellicle surface.
R : white to cream.
SP : light melon yellow.

(To be continued)
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Medium

St. No. 771 strain

St. griseochromogenes 2A-327

Gelatin stab

G : moderate.
R :ivy green.

SP : ivy green.

AM : scant, powdery, white.

Liquefaction : weak.

G : moderate.
R : dark olive.

AM : light olive.

Liquefaction : positive.

Cellulose
decomposition*

no growth.

| no growth.

* Sucrose-nitrate broth.

Table 2. The utilization of carbon sources of St. No. 771 strain
and St. griseochromogenes 2A-327.
St. St.

Carb t. No. 771 . b . .77 .

S:Jrcoens S st rgin grzseochromogenes g)irrc%r; St stNr Zin 1 gnseochi'omogenes
p-Xylose — — p-Galactose + -+
L-Arabinose — — Maltose + +
p-Glucose + + Lactose ++ +
p-Fructose -4 — Inulin ++ ++
Sucrose + 4 ++ Salicin ++ ++
Raffinose 4 ++ Na-Citrate + +
p-Mannitol ++ ++ Na-Succinate + +
Rhamnose + + Na-Acetate — —
L-Inositol ++ -+ Control — —

++ : good growth, + : growth, =+ : poor growth, — : no growth.

Table 3. Comparison of St. No. 771 strain and St. albochromogenes producing orymycin.

St. No. 771 strain

St. albochromogenes

G : moderate.

G : weak to moderate.

Gl:?::; ine R : colorless to light maize. R : cream.
agIa)lr & AM : moderate, cottony, white. AM : none.
SP : none. SP : none.
Sucrose- G : cream, moderate, spreading. G : white. .
i AM : none. AM : snow white.
nitrate agar SP : pale cream. SP : faint brown.
Cultural
characteristics G : good. G : weak, restricted.

R : light ivory.

R : colorless or cream.

Ca-malate
AM : abundant, powdery, light AM : scant or none.
agar ivory white.
SP : none. SP : none.
Potato plug AM : cottony, snow white. AM : none.

Milk Coagulation : positive. Coagulation : none.
Utilization of | Xpamnose + -
b Na-Citrate + —
carbon sources | \._guccinate + .
Production of antibiotics Hondamycin Orymycin

results of a comparison of morphological and biochemical characteristics are shown in
Tables 1 and 2. St. No. 771 was also compared with a strain of St. albochromogenes
producing orymycin® and another strain of St. albochromogenes which produced raro-
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Table 4. Comparison of St. No. 771 strain and St. albochromogenes producing raromycin.

St. No. 771 strain St. albochromogenes
Ca-Malate G : good. G : weak.
agar AM : abundant, powdery. AM : scant, cottony.
G : moderate, spreading. G : good.
Sucrose- R : cream. R : colorless to brown.
it AM : none. AM : cottony, abundant, white to
nitrate agar light gray.
SP : pale cream. SP : brown trace.
Cultural G : moderate. G : good.
characteristics R : pearl pink shell. R : colorless to dark olive gray.
Starch agar AM : very scant white. AM : abundant, cottony, white to
light dull gray.
SP : none. SP : none.
Potato agar SP : cocoa brown. SP : none.
G : ring formation. G : good, pellicle surface.
Milk Peptonization : strong. Peptonization : trace.
Coagulation : positive. Coagulation : trace.
p-Xylose — +
Utilization of | wn-Arabinose - +
carbon sources | Na-Citrate + +
Na-Succinate + +
Production of antibiotics Hondamycin Raromycin

mycin”. Some differences in morphology and the utilization of carbon sources were
seen. The results of the comparison of these strains are shown in Tables 3 and 4.

From these results, the following differences can be noted between St. No. 771 and
St. griseochromogenes 2 A-327.

(1) St. No. 771 strain does not grow with an aerial mycelium and produces pale cream
soluble pigment in the sucrose nitrate agar, whereas St. griseochromogenes 2A-327 forms
a velvety, pearl pink shell aerial mycelium and produces pearl pink shell soluble pigment
in the sucrose nitrate agar.

(2) St. No. 771 strain forms a white aerial mycelium and does not produce soluble
pigment in the inorganic salts starch agar, while St. griseochromogenes 2 A-327 forms a
pearl pink shell aerial mycelium and produces pearl pink soluble pigment in its medium.

(3) St. No. 771 strain forms a cottony white aerial mycelium on glucose-asparagine
agar, whereas St. griseochromogenes 2A-327 does not form an aerial mycelium on this
medium.

(4) St. No. 771 strain produces a blue tint gray soluble pigment in the sucrose nitrate
broth, whereas St. griseochromogenes 2A-327 does not produce a soluble pigment in its
medium.

(5) St. No. 771 strain grows beige gray and forms a cottony snow white aerial my-
celium on the potato plug, whereas St. griseochromogenes 2A-327 grows light mustard tan
and does not form an aerial mycelium on it.

(6) In the utilization of carbon sources St. No. 771 strain utilizes D-fructose, whereas
St. griseochromogenes 2A-327 does not utilize this carbon source.

Although some differences can be seen between St. No. 771 strain and St. griseo-
chromogenes 2A-327, they are similar in many ways. For instance, they are identical
hydrolysis of starch, coagulation and peptonization of milk, liquefaction of gelatin,
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appearance of spores and color of pigment in many media. Considering the simi-
larities, it was concluded that St. No. 771 strain was a variant of St. griseochromogenes.

In many results, St. griseochromogenes resembles St. diastatochromogenes®', St.
olivochvomogenes®'”, St. flavochromogenes'®>'V, St. mirabilis'®>'", and St. resistatomyci-
ficus'®. However St. No. 771 strain differs from S?¢. diastatochromogenes in the color
of soluble pigment and in the amount of aerial mycelium observed on sucrose-nitrate
agar and nutrient agar. St olivochromogenes differs from St. No. 771 strain in the
color of the mycelia on various media and also an abundant white aerial mycelium
formed by St. No. 771 strain as St. olivochromogenes does not form any aerial my-
celium on potato medium. St. flavochromogenes differs from 3t. No. 771 strain in the
color of growth on various media. St. No. 771 strain forms closed spirals but Sz
mirabilis does not and the strains differ in the appearance of their growth on several
media.  St. resistatomycificus differs from the St. No. 771 strain in the color of its
aerial mycelium observed on various media. St. resistatomycificus does not peptonize
milk, but St. No. 771 was a rapid peptonizer of milk. Thus St. No. 771 differs from
these strains and is not identical to any of these species. Also it is evident that St.
No. 771 and St. albochromogenes, the orymycin-producing organism, or St. albochro-
mogenes, the raromycin-producing organism, are different species, because of the many
differences in cultural characteristics and utilization of carbon sources (Tables 3 and 4).

Production

Conditions for producing hondamycin were studied in shake culture using 1 % of
glucose, glycerol, starch, dextrin, sucrose, molasses or lactose as the carbon sources,
with soybean meal 0.5 %, peptone 0.5 %, NaCl 0.5 %, K,HPO, 0.2 % and CaCO, 0.2 %
as a basal medium. Activity against Piricularia oryzae was highest, when starch,
molasses and dextrine were used.

Suitable nitrogen sources for the production of the antibiotic were studied using
1 % soybean meal, meat extract, Proflo (cotton sead flour), Pharmamedia (cotton sead
protein), peptone, yeast and corn steep liquor using starch 0.5 %, molasses 0.5 %, NaCl
0.5%, K,HPO, 0.2 % and CaCO; 0.2 % for a basal medium. Activity against Piri-
culavia oryzae was greatest with 1% soybean meal or peptone.

Hondamycin was produced in both the broth and mycelium, but was easier to
purify from the mycelium. The most effective conditions for promoting growth were
also found to be favourable for producing the antibiotic, and 0.5 % of soybean meal
and 0.5 % of peptone as the nitrogen source provided the best results.

Using a jar fermenter, the following medium was found to be the most suitable :
dextrine 1 %, soybean meal 0.5 %, peptone 0.5 %, K,HPO, 0.2 %, NaCl 0.5 % and CaCO,
0.2 %, and pH 7.0 after sterilization. In order to produce a great amount of mycelia
in submerged culture, a temperature of 27~29°C was used. The inoculum was pre-
pared by incubating for 60 hours at 27°C on a reciprocal shaker. Contents of 2 flasks
(200 ml) were pooled inoculated into 10 liters of the same medium in a 30-liter stain-
less steel jar fermenter. After about 90 hours, production of hondamycin reached a

maximum and its pH was 7.8.
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Biological Properties

The antimicrobial activity of hondamycin was studied by the agar streak dilution
method using nutrient agar medium for the bacteria, Czarex’s agar medium for the
fungi, and malt agar medium for the yeasts, glycerine CzAPEK’s agar medium for the
mycobacterium and potato agar medium for the phytopathogenic fungi. Antibiotic
dilutions were made in acetone and added to the medium in a 1 % final concentration.
Minimal concentration at which complete inhibition was observed against a series of
organisms is shown in Table 5. It was evident that hondamycin is inactive against

Table 5. Antimicrobial spectrum of hondamycin.

Mir}imum ! Mir}imum
Test organisms colr?chelr?gglgon Test organisms co?ct?é:g{%n

(mcg/ml) (mcg/ml)
Bacillus subtilis PCI 219 >100 Aspergillus niger 0.1
Bacillus anthvacis >100 Saccharomyces sake >100
Bacillus agvi >100 Saccharomyces cerevisiae >100
Staphylococcus aureus 209 P >100 Candida albicans >100
Staphylococcus auveus Terajima >100 Trichophyton asteroides 1
Micrococcus flavus >100 Trichophyton pomph 0.01
Sarcina lutea PCI 1001 >100 Trichophyton beigelii >100
Escherichia coli >100 Trichophyton gypseum 1
Salmonella typhi 63 T, >100 Trichophyton rubrum 0.1
Salmonella pullorum 3H-2 >100 Trichophyton interdigitable 0.1
Salmonella enteritidis >100 Trichophyton fujii 0.5
Shigella flexneri NIH] B 55 >100 Trichophyton mentagrophytes 0.5
Corynebactevium xevosis >100 Xanthomonas oryzae >100
Proteus vulgaris >100 Xanthomonas citri >100
Klebsiella pneumoniae >100 Piricularia oryzae 0.1
Pseudomonas aeruginosa >100 Botrytis cinervea 1
Pseudomonas aureofaciens >100 Alternaria citri 0.01
Pseudomonas fluovescens >100 Alternaria kikuchiana 0.5
Pseudomonas tabaci >100 Glomerella cingulata G-24 0.5
Mycobacterium tubevculosis 607 >100 Glomerella cingulata G-34 0.1
Mpycobacterium phlei >100 Phytophthora citophthora >100
Penicillium chrysogenum Q 176 0.1 Cerocospora beticola 0.01
Aspergillus ovyzae >100

Fig. 1. Microscopic photograph of Fig. 2. Electron microscopic photograph

St. No. 771 strain. of St. No. 771 strain.
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Gram positive and negative bacteria, Mycobacterium tuberculosis 607, M. phlei and also
against yeasts. On the other hand, the antibiotic is active against a wide range of

fungi, especially Twichophyton. The phytopathogenic fungi were also sensitive to
hondamycin.

Acute toxicity of hondamycin was determined with mice weighing 19~20 g. The
LD;, for DD mice was found to be 1.43 mg/kg intraperitoneally. Administered orally,
mice tolerated 500 mg/kg of the antibiotic without any toxic sign for 14 days.

Acknowledgement

The authors wish to express their sincere thanks to Dr. H. UmEzawa and Dr. M. Hamapa, Institute
of Microbial Chemistry, for the kind suggestions and Dr. Y. Okami, Hokkaido University, Dr. T. Nirpa,
Meiji Seika Kaisya, Ltd.

The authors also express thanks to Mr. Y. Furumal, Tanabe Seiyaku Co., Ltd. for the electron
microscopic studies and to Sumitomo Chemical Co., Ltd. for the determination of the acute toxicity.

References

1) Saxacawmi, Y.; A. Uepa. S. YamaBavasui, Y. Tsurumakr & S. Kumox : A new antibiotic, honda-
mycin. I. Isolation and characterization. J. Antibiotics 22 : 521~527, 1969

2) PripaaMm, T. G. & D. Gorrues : The utilization of carbon compounds by some actinomycetales
as an aid for species determination. J. Bact. 56 : 107~114, 1948

3) Fukunaca, K.; T. Misaro, L. Isuir & M. Asakawa : Blasticidin, a new antiphytopathogenic fungal
substance. I. (in Japanese) Bull. Agr. Chem. Soc. Japan 19 : 181~188, 1955

4) Nacarsu, J.; S. Svzukr & A. SeiNo : Taxonomic studies on St. griseochromogenes. J. Antibiotics,
Ser. A 17 : 75~81, 1964

5) Karasawa, K.; N. Tanaxa, H. Yoveuara & H. Umpzawa : Taxonomical studies of the Strepto-
myces producing antimycin A-blastmycin group antibiotics. J. Gen. Appl. Microbiol. 5: 13~
20, 1959

6) Oxa, M.; T. Towmio, S. Surorsu & H. Suzuki: Method of obtaining a new antifungal substance.
Japanese Patent 13898, Sept. 21, 1960

7) Suvmixkr, U. & H. UMezawa : Production method of a new antitumor antibiotic, raromycin.
Japanese Patent 10996, Aug. 11, 1960

8) Tanaxka, N.; K. Karasawa, N. Mivarri, N. Seinso & T. NisHIMURA : Raromycin, a new tumor
inhibitory antibiotic produced by a Streptomyces. II. Taxonomic studies of the raromycin-
producing organism. J. Gen. Appl. Microbiol. 4 : 259~271, 1958

9) Hicasuipg, E.; T. Hasecawa, M. Suisara, K. Mizu~o, M. ImanisHr & A. Mivaxe: Studies on
Streptomyces.  Simultaneous production of oleandomycin and chromomycin by Streptomyces
olivochromogenes No. 69895. J. Antibiotics, Ser. A 18 : 26~37, 1965

10) Waksman, S. A. : The Actinomycetes. Vol. II. The Williams & Wilkins Co., 1961

11) Bercey’s Manual of Determinative Bacteriology. 7th ed. The Williams & Wilkins Co., 1957



