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Hodydamycin is a new antibiotic which has been isolated from Strepto-
myces AS-Y-400 obtained from the soil of Yemen. The antibiotic strongly
absorbs iodine and yields five aminoacids on acid hydrolyses. It melts at

145°C and shows an ultraviolet absorption maximum at 249 iriju (Ej?m 358) in
neutral and acidic ethanol. Hodydamycin is strictly active against Gram-

positive bacteria, possesses low toxicity and markedly high serum binding
property.

In a continuing search to appraise members of Stretomyces isolated from the
soils of the Middle East area as producers of antimicrobial substances an isolate No.
400 which was obtained from the soil of Yemen was examined. It secreted in its
culture filtrate a new antibiotic hodydamycin. The antibiotic is freely soluble in
most of the organic solvents ; slightly soluble in water and rather insoluble in petro-
leum ether (40~60°C). This paper describes the producing organism, the culture
conditions and isolation of the antibiotic as well as its chemical, physical and biologi-

cal properties.

Producing Organism

The growth characteristics of Streptomyces AS-Y-400 were recorded when the
organism was grown on a veriety of media at 28°C for 14 days1} (Table 1). Further-
more, the ability of the organism to utilize different carbon sources was also studied

and the results are given in Table 2. Microscopic examination of the sporophores,
revealed long wavy chains which lacked spirals (Plate 1). The electron-micrograph
demonstrated cylindrical spores with rough irregular surfaces (Plate 2).

Streptomyces AS-Y-400 differs from S. alboviridis, S. griseoviridis, S. prusinus^

Plate 1.
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Sporophores of Streptomyces
AS-Y-400 (X1,000x1/1.5)
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Plate2. Electron micrograph of
spores of Streptomyces AS-Y-
400 (X16,000x1/1.5)
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Table 1. Culture characteristics of Streptomyces
AS-Y-400

Table 2. Utilization of carbon
sources

M ed iu m          C h a ra c ter is tic s

G .  g o o d

S t a r c h - n i t r a t e   A .  g r e y  v e l v e t y s u b .  p a l e  g r e e n
S .  d irty  g r ee n

G .  g o o d

Gl uc ose -ni tr ate   A . pal e g re y v elv et ysu b. pa le yel lo wi s h  b r o w n
S .   b ro w n

G .  g o o d

G l u c o s e - a s pa r a g i n  A .  p a l e  g r e y  v e l v e t y s u b .  p a l e  g r e e n
S .  g r e e n

G .  g o o d

Gl yc ero l-a sp ara gin  A . p ale  g rey  ve lv ety sub . pal e o ra nge  y e l l o w
S .  g r e e n is h  b ro w n

G .  v e r y g o o d

P o ta to  p lu g A .  g r ey  v e lv e ty
S u b .  p a le  b ro w n
S .  b la c k is h  g r e e n

G.   w e a k
N u tr ien t -a g a r  A . n o n esub. pale orange y e l l o w

s .

G.   w e a k

H oS  f or m a tio n
A .  n o n e
S u b .  c r e a m y
s .

M i l k   G .  m o d er a t e s l ow  c o a g u l at i o n  w i th o u t p e p to n i z a t i o n

N i t r a t e  re d u c tio n     ra p id  re d u c tio n  a f te r  3  d a y s

G e la tin  liq u e fa c tio n    r a p id  liq u e fa c tio n

G .  g o o d

C e llu lo s e  d e c o m p o s itio n
d e c o m p o s e  c e llu lo s e  w ith

th e  r ise  o f  g r e y  a e ria l
m y ce liu m

M e l a n i n e  fo r m a tio n   S .  d a r k  b r o w n  (n e g a tiv e)

C a r b o n  s o u r c e U t i l iz a t i o n

D - G l u c o s e

D - F r u c t o s e + +

D - M a l t o s e -f

S u c r o s e +

L - A r a b i n o s e + 4 -

D - X y lo s e +
D - S o r b i t o l +
I n u l in + + +

D - L a c t o s e + 4 -

D - R a ffi n o s e + +

D - G a l a c t o s e + +
S t a r c h + +

G l y c e r o l 4 -

+++ good growth, ++ moderate
growth, + feeble growth

5. viridis and S. hirustus which were

classified by Waksman1} as members

of the Viridis series. They are all
similar in having light grey aerial

hyphae but the last three lack antago-
nistic properties which make them
distinctly different from AS-Y-400.
The sporophores of theses organisms

are either straight or spiral while those
of AS-Y-400 are wavy. Streptomyces
AS-Y-400 differs from 5. alboviridis
and S. griseoviridis in lacking spiral
sporophores. Further distinction bet-
ween AS-Y-400 and S. alboviridis
could be made by the greyish olive

green pigment secreted in starch-
nitrate medium by AS-Y-400. The
aerial mycelia on glycerol-asparagin
medium are pale grey velvety in
culture of AS-Y-400 and pink to grey
green in case of 5. griseoviridis.

W

here : G. =growth. A.=aerial mycelium.
Sub. =substrate mycelium. S. =soluble pigments.

Production, Isolation and Purification of Hodydamycin

Streptomyces AS-Y-400 grew well at 28°C in shaken cultures (200r.p.m.). The
medium used for the production of hodydamycin contained the following ingredients
(g/lOO ml): 1.0, glucose; 0.2, NaNO3 ; 0.2, K2HPO4; 0.05, MgSO4-7H2O and 0.05, KG1.
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The pH of the medium was adjusted to 7.0
before sterilization. The antibiotic contents

r

each a maximum(150 mg/liter) after 4-6 days.
The broth was filtered and extracted with

a mixture of ethyl acetate and chloroform
(1:1) at pH 7.5. The extract was evaporated

in vacuum till dryness. The residual powder
had a pale olive green colour and a detectable
antimicrobial activity. This crude product was

dissolved in ethylacetate which was then shaken
vigorously with carbonate buffer of pH 9.5.
The organic phase was separated from the

buffer solution which was darkly stained with
olive green pigment. The ethylacetate solution
was washed with distilled water and concen-
trated in vacuum. The antibiotic was preci-

Fig. 1. Ultraviolet absorption spectrum
of hodydamycin.
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Fig. 2. Infrared absorption spectrum of hodydamycin (KBr).
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pitated by addition of petroleum ether (40~60°C). Although the purity of the product
was markedly improved, paper chromatographic analysis showed the presence of other

inactive impurities.
Final purification was achieved by dissolving the crude antibiotic in absolute

ethanol and passing the solution through a short column of activated charcoal. The
eluate was concentrated in vacuum and then diluted with distilled water until turbidity
appeared. The mixture was cooled overnight and the pure antibiotic precipitated

as colourless needles.

Physical and Chemical Properties

Physical properties

The pure antibiotic melts at 145°G. It is readily soluble in common organic
solvents, but insoluble in petroleum ether and water. The ultraviolet absorption spec-
trum in neutral and acidic ethanol had a maximum at 249mju (Ejfm 358) while in

alkaline alcohol it showed maxima at 237 and 263 m/i (E}fm 400 and 350 respectively)
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(Fig. 1). The infrared absorption Fig. 3. Migration of hodydamycin on paper
r i à"!_à" à" à" t^t> chromatograms using- different developing

spectrum of the antibiotic inKBr solvents*y*
pellet exhibited characteristic absorp-

tion bands at 3500, 2930, 1780, 1680,

1630, 1520 and 1430 cm"1 (Fig. 2).

Optical rotation of the ethanolic solu-

tion of hodydamycin was [a]h5 +40°.

The Rf values on descending paper
chromatograms when using different
developing solvents are expressed in
Fig. 3. Location of the zones oc-
cupied by the antibiotic was deter-
mined bioautographically using B.
subtilis as the test organisms. One
definite inhibition zone was always

observed.
Chemical properties
Elemental analysis yielded the

following data :
Calculated for C40H50N8OuCl :

C

57.74, H6.01, N 5.05, O 26.93,

Cl 4.27%
Found :

C

57.76, H 6.06, N 4.96, O 26.91,

Cl 4.31%

Behaviour of the antibiotic to-
wards different chemical tests (Table
3) confirms its peptide nature, the

presence of strongly absorbing struc-
tures for bromine and iodine and
the absence of sugar moieties. On

hydrolysing the pure antibiotic with
6n HC1at 105°C for 24hours the
following aminoacids could be iden-
tified by paper chromatography:
glycine, lysine, aspartic acid, alanine
and 3 hydroxypoline (fast moving).

No other degradation products could
be detected by the analytical techni-
que applied.

Biological Properties
The minimum inhibitory concentrations (MIG) of hodydamycin for a variety of

microorganisms are given in Table 4. Determination of the MIG was carried out with

the following medium (g/100 ml) : 0.15, yeast extract ; 0.15, beef extract ; 0.5, peptone;

N o S o l v e n t  u s e d

1 E t h y l  a c e t a t e

2 Ethyl  a c e t a t e  :  w a t e r  ( 1  :  1 )

3 Ethyl  a c e t a t e  :  p e t r o l e u m  e t h e r  :  w a t e r  ( 5  :  2 . 5  :  5 )

4 E t h y l  a c e t a t e  :  a m m o n i a  ( 1  :  1 )

5 E t h y l  a c e t a t e  :  a c e t i c  a c i d  ( 1  :  1 )

6 N H 4 C I  Z %

7 D ist il le d  w a t e r

8 N a 2 H P O 4  0 . 5 %

9 w - B u t a n o l

1 0 w - B u t a n o l  :  p e t r o l e u m  e t h e r  :  w a t e r  ( 5  :  2 . 5  :  5 )

l l w - B u t a n o l  :  e t h y l  a l c o h o l  :  w a t e r  ( 5  :  2 . 5  :  5 )

1 2 w-Butanol  :  a c e t i c  a c i d  :  w a t e r  ( 4  :  1  :  5 )

1 3 C h l o r o f o r m

1 4 Chloroform  :  e t h y l  a l c o h o l  :  w a t e r  ( 5  :  2 . 5  :  5 )

1 5 Chloroform  :  p e t r o l e u m  e t h e r  :  w a t e r  ( 5  :  2 . 5  :  5 )

1 6 Chloroform  :  w a t e r  ( 1  :  1 )

1 7 Chloroform  :  a m m o n i a  ( 1  :  1 )

1 8 Chloroform  :  a c e t i c  a c i d  ( 1  :  1 )

1 9 P etr ol eu m  e t h e r

2 0 N a 2 C O ,  0 . 5 %

Table 3. Behavior of hodydamycin towards
different chemical tests

C h e m ica l  te s t R e s u lt

N in h y d rin p os itiv e
F e C L n e g a tiv e

A lk a lin e  K M n O 4 re d u c tio n  o n  c o o le d
A c id ic  K M n O 4 //
B iu r e t p o s itiv e
M o L IS C H n e g a tiv e
N itr a tio n n e g a tiv e
R e d u c tio n  to  F e h l in g n e g a tiv e
P o ta s s iu m  th io c y a n a te n e g a tiv e
P o ta s s iu m  fe r ro cy a n id e n e g a tiv e
D ilu te  Io  so lu tion d e co lo r iz a tio n  o n  c o o le d
D ilu te  B r 2  so lu tio n //
S a k a g u c h i n e g a tiv e
T o L L E N S n e g a tiv e
M IL L O N n e g a tiv e
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Table 4. Ant imicrobial spectrum of hodydamyc in using- serial agar dilution m ethod

T est org an ism     M .I.C . I(m cg/m l)   T est org an ism M . I . C .
(m cg /m l)

B acillu s su btilis 2 4 G 0. 75 S alm on ella typ h osa > 100

B a cillu s su btilis 19 T 0. 37 Salmonella paratyphi A-2: a > 100

B acillu s su btilis D 161 (ch lortetracy cline R .) 1. 5 S alm on ella enteritidis U n iv. 111. > 100

B a cillu s su btilis A A 0. 75 E scherich ia coli 0127 : B 8; > 100

> 100

B a cillu s subtilis IC C 0.37 H -V C N C T C 9609

B acillus su btilis D 161 (no vobiocin R .) 1. 5 E scherich ia coli O127': B 8 M J 5 0

B acillu s su btilis D 161 (chloram ph enicol R .) 1. 5 Escherichia coli N 27405 > 100

B a cillu s su btilis D 161 (streptom y cin R .) 0.25 E scherich ia coli D 16, > 100

B a cillu s su btilis D 161 (stap hy lom y cin R .) 1. 5 E scherich ia colt N R R L  B -210 > 100

B a cillu s su btilis N R R L -B -543 1. 5 Kle bsiella  pneu moniae  NRRL B-36 6. 25

B a cillu s su btilis D 161 (spiram y cin R .) 3.12 Klebsiella pneumoniae 12. 5

B a cillu s m ycoid es (U .S .S.R .) 12. 50  0 -1-K 3 N C T C  5056

Kl ebsiel la pneu moniae  NRRL B -117

Klebsiella p ne umoniae 1231-67-CDC

S h ig ella boy dii 22854-61-C D C

S h ig ella equiru lis H -33

P roteus vu lg a ris P r. 1 C D C

> 100

50

50

25. 0

6. 2

B a cillu s cereu s D 166 (ox ytetracy clin e R .) 25. 0

B a cillu s cereu s D 166 (ka nam y cin R .) 50 .0

B a cillu s cereus N R R L  B -596 50.0

B acillu s dip htheroid > 100

S tap hy lococcus a ureus D 6 (parom y cin R .) 6.2

S tap hy lococcus a ureus A 55 3.2 P roteus m irabilis S u L 6. 2

S taphylococc us aureus D6 6 (PKAM R.) 1. 5
P roteu s m irahilis H -3

P roteus rettg eri S u L

P seu dom onas aerug in osa D r

P seu d om onas aerug inosa S u 1 14

50. 0

> 100

> 100

> 100

Staphylococcus aureus D6 (oleandomycin R.) 1. 5

Staphylococcus aureus D6 (streptomycin R.) 3.2

S tap hy lococcus aureus N R R L  B -3 13 6.2

S tap hy lococcus rosea 12.5
Pseu domonas  aerugi nosa A TCC 145 02

P seud om onas aerug inosa 9027

H aem op h ilu s infl u en zae A -733

> 100

> 100

1. 5
S tap hy lococcus aureus F D A  29 0P 25.0

S tap hy lococcus a ureus 1-42/3 25

Corynebacterium hoffmanii 0.3 1
E n teroba cter a erog en es 659 -66-C D C 50.0

Cor yneba cter ium m ichig anen se N RRL B -33 3. 12
S a cch arom yces cerevisia e

  N R R L  Y - 5 6 7

Can dida  alb ica ns NR RL Y -47 7

A sp erg illus nig er

> 100

Cor ynebac terium  minut issim um UP 5 4 > 100
> 100

> 100
Salmonella paratyphi C-6, 7: C > 100

Salmonella paratyphi B-4, 6: b > 100

Salmon ella t yphosa  NRRL  B-573 > 100

Table 5. Effect of inoculum size on the MIC 0.1, glucose ; 0.13, K2HPO4 and 0.35,

NaCl and the pH was adjusted to 7
before sterilization.

The results shown in Table 4
demonstrate that hodydamycin is
mainly active against Gram-positive

bacteria while very limited activities
were shown against Gram-negative
organisms. The effect of inoculum
size was also examined and the

results are given in Table 5. The antibiotic effect was markedly dependent on the
inoculum size.

Finally the in vivo tests showed that the antibiotic failed to exert any suppressing
influence against S. aureus infections except when administrated via the oral route at
concentrations of 180 mg/kg body weight (CDso^lSO). This exceptionally high CD50
suggests a possible high serum-binding property for the antibiotic. Such a possibility
was confirmed by studying different dilutions of the antibiotic solution with a 50 %
diluted horse serum. The antibiotic failed to exert any antibacterial effect against

T e s t o rg a n ism   In o c u lu m  le v e l M IC(m c g /m l)

S tap h y loc o cc u s a u r e u s
 (S m it h )

1 0 5 10 3 1 0 1  2 5 6. 2 5 3 . 1 2

����������������������������������������������

corynebacterium hoffmanii lO51031O1  6.250.750.36
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S. aureus FDA209P even at concentrations up to 100 mcg/ml.
Hodydamycin possesses a low toxicity. The LD50 for Swiss mice via the intra-

peritoneal route amounted to 1.0 g/kg body weight.
Discussion

Morphological and physiological characters of strain AS-Y-400 seem to differentiate from
S. alboviridis, S. griseoviridis, S. viridis S. prasinus and S. hirustus of the viridis series.

Hodydamycin is a peptide which is freely soluble in most organic solvents but hardly
soluble in water and petroleum ether. The acid hydrolysate of the antibiotic yielded
five aminoacids, namely glycine, lysine, aspartic acid, alanine and 3 hydroxy proline.

Hodydamycin differs from other polypetide antibiotics which are soluble in organic

solvents2). Etamicin3), ostreogrycin A (E-129A)4) pyridomycin5) and ilamycin6) are distinctly
different from hodydamycin with regard to biological activity, acid hydrolytic products and
physical properties. Telomycin7) showed some resemblance to hodydamycin ; both are
mainly active against Gram-positive bacteria and the acid hydrolytic products of hodyda-
mycin (5 aminoacids) also found among ten aminoacids which constitute the hydrolytic
products of telomycin. Nevertheless, telomycin showed absorption peak at 340 m/u (E}Jm
127) while that of hodydamycin lay at 249 mju in neutral and acidic ethanol.

Despite the failure to detect among the hydrolytic products of hodydamycin any
products other than the aminoacids, the existence of unsaturated moieties is strongly
indicated by infrared spectrum as well as by the bromine and iodine absorption. In view
of this the comparatively low proportion of nitrogen comparedto that anticipated from a
pure polypeptide would be explained, actinogen8), antibiotic 14159) and amidomycin10) contain
several aminoacids in their hydrolytic products even though the elemental analysis of these
products gave comparatively low proportions of nitrogen.
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