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Dextrochrysin is produced in culture broths of Streptomyces calvus var.
dextrochrysus, and can be isolated in crystalline form by solvent extraction
and silica gel column chromatography. It is obtained as neutral yellowish
brown platelets, m. p. 250^255°C and shows strong dextrorotation. ^ It has
antimicrobial activity against Gram-positive and Gram-negative bacteria, a

Mycobacterium and some bacteriophages, but is highly toxic to mice. In in
vivo anti-tumor test with Ehrlich carcinoma and Yoshida sarcoma cells it did
not show a favorable effect.

In the course of our anti-phage antibiotic screening program1^ a Streptomyces
initially designated strain 1615 was found to produce an antibiotic with strong
activity against some bacteriophages, Gram-positive and Gram-negative bacteria.

From its unique physicochemical properties, it was judged to be a new antibiotic and
named dextrochrysin.

In this paper, the characteristics of strain 1615, fermentation and isolation pro-
cedures, and chemical and biological properties of dextrochrysin are described.

Characters of Strain 1615

Streptomyces No. 1615 was isolated from a soil sample collected at Hattori,
Toyonaka city; Osaka Prefecture. The cultural characteristics, morphological and
physiological properties of strain 1615 are listed in Table 1. The media used for
taxonomic studies were inoculated and incubated for 13~15 days at 30°C, except the
gelatin stab. The growth on the gelatin stab was examined after 20 days at room

å temperature.
The distinctive characters of 1615 strain are as follows :
(1) The color of well matured aerial mycelium is gray and that of substrate growth

white or yellowish brown. Some greenish yellow or yellowish brown soluble pigment
is produced on nutrient or synthetic medium.

(2) This strain belongs to the so-called non-chromogenic group. However, it has a

somewhatchromogeniccharacter as seen on nutrient agar or on milk.
(3) Aerial mycelium is short and branched, tips of hyphae form loops or spirals.
(4) Proteolytic and diastatic activities are strong.
(5) The type of carbon utilization is characteristic. Pentoses are hardly utilized,

whereas sugar alcohols are readily utilized.
The taxonomic keys of Waksman's "The Actinomycetes" Vol. 22) were used to

compare the culture with recognized species of the genus Streptomyces. Strain 1615
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Table 1. Cultural characteristics of strain 1615

M e d iu m G ro w th A e r ia l m y c eliu m  S o lu b le p ig m e n t    R e m a r k s

C za p e k 's a g a r
P a l e  g r a y i s h  w h i t e

P o or  gr o w th

P a le g r a y

P o o r g r o w t h

N o n e

S t a rc h -
a m m o n iu m
a g a r

Y e llo w is h
gr a y - w h ite

D a r k  g r a y  p o w d e r y  N o n e D ia s ta tic  a c tio n
r a th e r s tr o n g "

G lu co s e

a sp a ra g m e
a g a r

W h ite  p a le c r e a m W h ite  p o w d e ry    N o n e

C a l c i u m  m a l a t e
a g -a r

P a le  y e llo w is h T h i n ,  w h i t e
p o w d e r y

P a le y e llo w is h

T y r o sin  a g a r C o lo rle s s
W h ite  p o w d e ry  N o n e p o o r  g r o w t h

B o u illo n  a g a r Y e llo w ish  b r o w n
W h ite

T h ic k  c o tto n y
P a le  y e llo w is h

b ro w n

B e n n e t t 's a g a r Y e llo w D a r k  g r a y  p o w d e r y P a le g re e n is h
y e llo w

G r o w t h  a t 3 7 -C
w e a k

G lu c o se b ou illo n T h i c k  c r e am  r i n g "
gr o w t h

W h ite p o w d e ry N o n e p H  u n c h a n g e d

G lu c o se C z a p e k 's
s o lu t io n

T h in  c o lo r le s s
m e m b ra n o u s

N o n e P a le y e llo w ish N itr ite n e g a t iv e

M ilk
B r ow n ish  c re a m

R in g  g r o w th
N o n e P a le b r o w n is h

P e p to n iz a tio n  s tr o n g -

C o a g u la t io n  n e g a tiv e

G e la tin C r e a m y  g r o w t h N o n e       N o n e      L iq u ef a c tio n  s tr o n g

P o ta to  p lu g l B ro w n  fl a t g r o w th W h ite  p o w d e r y    B ro w n

C e llu lo s e N o g r o w th

M o r p h o lo g y A e r ia l h y p h a e S h o r t  b r a n c h e d  w i t h  m u c h  c u r v a t u r e

C a r b o n
u tiliz a tio n

U tiliz e d G lu c o s e, fr u c to se , tr e h a lo s e , m a n n it, in o sit

D o u b tfu l A ra b i n os e ,  m an n o se ,  s uc r o s e , l a ct o s e ,  r a f f in o s e

N o t u tiliz e d X y lo se , r h a m n o s e , s a lic in

showed some characteristics in common with Streptomyces albogriseolus, S. cacaoi,

S. calvus, S. chibaensis, S. diastaticus, S. flaveolus and S. griseoluteus, but seemed to
be identical with S. calvus in the main criteria used for identification of Streptmyces.
Strain 1615 differed from 5. calvus in the following characters: it produced some
soluble pigment, did not coagulate milk, showed strong peptonization and produced

a new antibiotic dextrochrysin and not nucleosidin which is knownto be a product
of 5. calvus^. From these considerations, it seems to be most reasonable to identify
strain 1615 as a variant of S. calvus and the name of Streptomyces calvus var..
dextrochrysus is proposed.

Fermentation

S. calvus var. dextrochrysus grows well at 25~30°C in agitated and aerated
submerged culture. A typical fermentation medium suitable for production of
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dextrochrysin contains the following ingredients : glucose 2 %, gluten meal (Nihon
Shokuhin) 2%, corn steep liquor 2% and calcium carbonate 0.3%. Tap water was

used to prepare the medium and the pH was adjusted to 6.2~6.5 by adding NaOH
solution.

Dextrochrysin was produced by a 2-day fermentation under suitable submerged
culture conditions and the activity was found mainly in the broth nitrate. Excessive
aeration seemed to be harmful for dextrochrysin production.

Antibiotic potency was determined by an agar diffusion method with Staphylo-
coccus aureus 209P as the test organism on nutrient agar at pH 7.0. Crystalline
dextrochrysin was used as a standard.

Isolation Procedure

Approximately 90 liters of whole broth, with 0.5% of 'Filter Gel', was filtered.
The filtrate was extracted with three 20-liter portions of w-butanol. The extracts
were combined and concentrated in vacuo to about 1 liter. The concentrate was

redissolved in 2 liters of w-butanol and extracted with three 2-liter portions of very
dilute hydrochloric water (pH 3.0). Some impurities were removed by this acidic
water extraction. The butanol layer was concentrated in vacuo at 40°C to 300 ml of
syrup, to which 1 liter of w-hexane was added. The resulting precipitate was filtered
and dried. About 30g of brown powder was obtained. This powder was resolved
in methanol and subjected to chromatography through a 50mmx450mm column
containing 350 g of Merck Silica Gel. After impurities were washed out with ethyl
acetate, antimicrobially active fractions were eluted with an ethyl acetate - methanol
mixture (9:1). Active fractions were collected and evaporated in vacuo to yield
about 300mg of product. The dried powder was dissolved in 2ml of dimethyl-

formamide and the solution diluted with 20ml of methanol. Whenthis was kept in
cold overnight about 200mg of dextrochrysin was obtained as yellowish brown
platelets.

Chemical Properties

Dextrochrysin is a neutral sub-
stance, m.p. 250~255°C (dp). Ele-
mentary analysis gave the following

data: G.61.47, H6.82, N10.25, O (dif-
ference) 21.46. The molecular weight
of this antibiotic was difficult to deter-
mine because of its low solubility in
suitable solvents. The ultraviolet
absorption spectrum (Fig. 1) in me-

thanol exhibits maxima at 230-240 m^

(shoulder) and 330-338 m/z (broad
band). The infrared and NMRspectra

of dextrochrysin are shown in Fig. 2

and Fig. 3, respectively. Dextrochrysin

Fig. 1. Ultravioletabsorptionspectrumof
dextrochrysinin methanol.
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Fig. 2. Infrared spectrum of dextrochrysin (in nujol).
%2,5 3 4 5 6 7 8 9 10 ^ 12 14p

ioof~ ' ' ' ' ~~~ ' ! l '

"'^\ I ft a/1 /1/V
~M iffll iiiI"
20" ) \ ^

Ifo l 1 1 1- 1 1 1 1 1 ' 1 1 1 ' 1 ' 1 1-I
4000 3000 2000 1800 1600 1400 1200 1000 800 650 cm'e

Fig. 3. NMRspectrum of dextrochrysin in dimethyl sulfoxide.
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is optically active and shows high dextrorotation of [oOd4 +837.9° (1 %, dimethyl
formamide). Dextrochrysin is easily soluble in dimethylformamide and dimethyl-
sulfoxide, fairly soluble in methanol, ethanol and n-butanol, and slightly soluble in

ethyl acetate.
This antibiotic decolorizes potassium permanganate solution, gives positive

Ehrlich and ferric chloride reactions, and negative ninhydrin and Dragendorff tests.

Biological Characteristics

The antimicrobial spectrum of dextrochrysin by the agar dilution method is
shown in Table 2. The antibiotic has activity against Gram-positive and Gram-

negative bacteria (except Pseudomonas) and Mycobacterium sp. 607.
Dextrochrysin is highly active against some bacteriophages. Using Aoki's anti-

phage-screening method15, agar plates containing 104 phages and 107 host cells were
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prepared and pulp discs of 6mmdiameter
which adsorbed 100 meg of dextrochrysin
were placed on the plates, which was then
incubated at 37°C oyernight. An inhibition
zone of 34mm was observed on SP 10cl
phage mixed with B. subtilis W23 and

30mmon phage mixed with E. coli K-12.
The anti-tumor tests were carried out

by Dr. Nishida of our research laboratory.
The results are shown in Table 3. In spite
of strong activity against bacteriophage in
vitro, no in vivo effect against Ehrlich
ascitic carcinoma or Yoshida sarcoma was
observed.

Dextrochrysin is highly toxic to animals.
The LD50 of dextrochrysin is 0.75mg/kg

when administered intravenously to mice.

Table 2. Antimicrobial spectrum of
dextrochrysin

T e s t o r g a n is m s

M in im u m
in h ib ito ry

c o n ce n tr a tio n
( m c g /m l)

B a c illu s s u b tilis P C I 2 1 9 1. 2 5

B a c illu s m eg a ter iu m 1. 2 5

S ta p h y lo co c cu s a u r e u s 2 0 9 P 0. 6 3

p e n ic illin  re s ist a n t 0. 6 3

k a n a m y c in  r e s is ta n t 0. 6 3

s tr e p t o m y c in  r e s is ta n t 0. 6 3

S a r cin a lu te a P C I 1 0 0 1 2 . 5

E sc h er ic h ia c olt N T H 5. 0

Co r y n e b a c te r i u m  x e ro s i s 2. 5

P r o te u s v u lg a r is 1. 2 5

P se u d o m o n a s a e r u g in os a 1 6 0

P se u d o m o n a s so la n a c er u m 8 0

E r w in ia a r o id a e 2 0

M y c o ba c ter iu m  s p . 6 0 7 1. 2 5

S a cc h a r om y c es c er e v is ia e 1 0

C a n d id a u tilis 1 0

C a n d id a a lb ic a n s > 1 6 0

P e n i c i l l i u m  c h r y s o g e n u m 1 0

A sp er g illu s n ig e r 4 0

Table 3. Anti-tumor activity of dextrochrysin
(1) On Ehrlich ascitic carcinoma

D a y s  a f t e r D a il y  d o s e T o t a l d o s e
N o .  o f  m i c e

A v e r a g e

s u r v i v a l
d a y s

A v e r a g e  s u r v i v a l t im e

  r a t i o

i n o c u l a t i o n m c g / k g m c g / k g T r e a t e d  g r

C o n t r o l  g r .

1

1

1

1

2 0 0

1 0 0

5 0

2 0

2 0 0

4 0 0

3 5 0

1 4 0

7

7

7

7

1 8

1 6

1 7

1 8

1 0 0

8 9

9 5

1 0 0

C o n t r o l
 1

7 1 8

2xlO6 cells/mouse were inoculated.
Dextrochrysin was dissolved in dimethylformamide, diluted with phosphate buffer and injectedintraperitoneally.

(2) On Yoshida sarcoma
H o u r s a fte r D a ily  d os e T o t a l d o se

N o. o f r a t
A v e r a g e

s u rv iv a l
d a y s

A v e r a g e s u r v iv a l tim e
in o c u la tio n m c g /k g m c g /k g ra t io

1

1

1

5 0

1 0 0

2 0 0

5 0

1 0 0

2 0 0

4

4

4

8 . 8

9 . 0

4 . 8

14 0

1 43

7 6

1

C o n tro l

4 0 0 4 0 0 4

4

1 . 5

6 . 3

2 4

1 0 0

2

2

2

C o n tr o l

2 5

5 0

1 0 0

75

1 5 0

3 0 0

4

4

4

4

5. 5

l l. 0

l l. 0

7. 8

7 1

14 1

14 1

1 0 0

2 1 2 . 5 6 2 . 5 4 9. 8 1 10

2 2 5 1 2 5 4 9 . 3 1 0 4

2 5 0 2 5 0 4 5 5 6

C o n tr o l 4 8 . 9 1 0 0

l XlO8 cells/rat were inoculated intraperitoneally.
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Discussion

Dextrochrysin seems to be related to anthramycin^ in its physicochemical and biological
properties. However, some clear differences were found, as seen in Table 4. It was con-
cluded that dextrothrysin is a new antibiotic. Its name reflects its strong dextrorotatory
activity and the yellowish color of its crystalline powder.
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Table 4. Comparison of dextrochrysin and anthramycin
D e x t ro c h ry s in A n t h r a m y c in

M P 2 5 0 - 2 5 5 -C  (d p ) 1 8 8 - 19 4 -C  (d p )

[ｫ] &�" + 8 3 7 .9 - (c 1 , d im e th y l f o rm a m id e ) + 9 3 0 - (c 1 , d im e th y l f o rm a m id e )

A n a ly s is

Pf /Silica gel ¥Kl* UtoAc:MeOHj

4 : 1

C  6 1. 4 7 C  6 1. 1 7

H  6. 8 2 H  5. 5 6

N  1 0. 2 5 N  1 3. 2 6

0. 46 0. 50


