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PEPTHIOMYCIN, A NEW
PEPTIDE ANTIBIOTIC MIXTURE

Sir:
A new peptide antibiotic mixture, named

pepthiomycin, has been isolated from the
culture broth of an actinomycete designated

as Streptomyces roseospinusx). Pepthiomycin
consists of two related peptides referred to
as A and B, which have similar anti-
microbial spectra.

The antibiotics were produced by sub-
merged culture of the organism in a medium
containing 1.0 % starch, 1.0 % glucose, 1.5 %

soybean meal, 0.3% NaCl, 0.1% MgSO4-

7H2O, and 0.1% K2HPO4. Whole broth
culture was adjusted to pH 3.5 with hydro-

chloric acid and filtered. The wet precipi-
tate was extracted with methanol. The

extract was concentrated in vacuo to remove
themethanol, and the aqueous solution was

extracted with n-butanol. The extract was
washed with water, and was again concen-

trated in vacuo to an oily syrup. Upon
addition of petroleum ether a brownish
precipitate of pepthiomycin mixture was
formed.

In order to separate the mixture, the
active powder was chromatographed on a

column of aluminum oxide (Woelm neutral,
activity grade 1), which was developed with

methanol followed by 80 % methanol con-
taining 0.028 % ammonia. The first active

eluate was evaporated to dryness yielding a

Fig. 1. Ultraviolet absorption spectra of
pepthiomycin A and B in methanol.
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yellowish powder designated as pepthiomycirt
A, the next active eluate contained pepthio-
mycin B.

Each antibiotic was purified by silica gel
column chromatography using the following
developers : ethyl acetate -methanol (20 : 1)
for pepthiomycin A, and ethyl acetate-n-

butanol (4:1) saturated with water for
pepthiomycin B. Both pepthiomycin A and

B

were obtained as pale yellow powders.
Pepthiomycin A melts at 204~210°C (de-

comp.), Ml0 +35° (c 1.0, DMF). It is.

soluble in acetic acid, pyridine, DMSO and
DMF, moderately soluble in lower alcohols

Fig. 2. Infrared spectra of pepthiomycin A and B
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à"andesters, but insoluble in water
and nonpolar solvents. The ultra-
violet absorption spectrum in me-
thanol exhibits a maximum at 230

å mfjL (E!?m 510) with inflection at 310
m^ (El?m 87) as shown in Fig. 1.

The infrared absorption spectrum
is shown in Fig. 2. Elementary

j"

analysis data is as follows : C 58.73

%y H6.23%y Nll.23%> O20.27%y

S 4.22%. It gives a positive per-
manganate test, but negative
Sakaguchi, FeCl3, Tollens, Molisch

and Ehrlich reactions, and doubtful
ninhydrin and biuret reactions.

After hydrolysis with 6 N hydro-
chloric acid for 20 hours at 105°C
in a sealed tube, the amino acid

composition of pepthiomycin A was
determined using an amino acid ana-
lyzer. The results were as follows :

threonine, glycine, alanine, valine,
isoleucine and three unknown nin-
liydrin-positive substances.

Pepthiomycin B melts at 280~
290°C (decomp.), [>]?>0 -30° (c 0.5,

DMF), and similar in solubility as
pepthiomycin A. The ultraviolet
spectrum in methanol exhibits a

maximum at 246 my, (ElL 872) with

inflection at 310 mu (E}Jg, 220). The infrared
absorption spectrum is shown in Fig. 2.
Elementary analysis data is as follows: C

51.43%, H 5.26%, N 14.81%9 O 23.12%,

à"S4.73%. It gives positive permanganate
test, but negative Sakaguchi, FeCl3, Tollens,
and Molisch reactions, and doubtful ninhy^

drin, biuret and Ehrlich reactions. The
results of amino acid analysis under the same
conditionsas described above, were as fol-

lows : threonine, glycine, alanine, valine,
leucine, isoleucine, phenylalanine, and three
unknown ninhydrin-positive substances.

As shown in Table 1, pepthiomycin A
and B are both principally active against
Gram positive bacteria including various
antibiotic-resistant strains, but inactive
against bryamycin-resistant strains of Sta-
phylococcus aureus, Gram negative bacteria
and fungi except Torula utilis und Xan-
thomonas oryzae. Curative effect on mice
infected with Staphylococcus aureus Smith

T a b le 1 . A n tim ic r o b ia l a ct iv ity o f p e p th io m y cin

A a n d B

T e s t o rg a n ism

M in im a l in h ib ito r y

concentration (m c g /m l)
A      B

Staphylococcus a u r e u s F D A 2 0 9 P 3. 1 2 0 . 3 9

R l 3. 1 2 0 . 3 9

R 2 3. 1 2 0 . 3 9

R 3 3. 1 2 0. 3 9

R 4 1 2. 5 0 > 5 0 . 0 0

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

R 5 3. 1 2 0. 3 9

1 9 3 3. 1 2 0. 3 9

R 6 3. 1 2 0. 3 9

3 0 8 A - 1 6. 2 5 0. 7 8

R 7 6. 2 5 0. 7 8

S a r cin a lu tea P C I 1 0 0 1 0. 7 8 0. 2 0

B a cillu s s u b tilis P C I 2 1 9 3 . 1 2 0. 3 9

E sc h e r ich ia co li N I H J > 1 0 0 > 5 0

Shigella fl e x n e ri l a E w 8 > 1 0 0 > 5 0

Pseudomonas a e r u g in o sa A 3 > 1 0 0 > 5 0

Klebsiella p n e u m o n ia e P C I 6 0 2 > 1 0 0 > 5 0

Mycobacterium 6 0 7 > 1 0 0 > 5 0

C a n d id a a lh ic a n s 3 1 4 7 > 1 0 0 > 1 0 0

S a c ch a r o m y c es ce r ev isia e > 1 0 0 > 1 0 0

T o r u la u tilis 3 . 12 0 . 7 8

X a n th o m o n a s o ry z a e 3. 12-25. 0 12 . 5

Trichophyton m en tag r op h y tes > 10 0 > 10 0

A sp erg illu s n ig er > 10 0 > 10 0

Rl : Streptomycin resistant, R2 : Novobiocin resistant,
R3 : Actinomycin resistant, R4 : Bryamycin resistant,
R5 : Tetracycline and erythromycin resistant, R6 : Ery-
thromycin resistant, R7 : Enduracidin resistant

strain was observed after intraperitoneal
injection of doses comparable to minimal

inhibitory concentration. The intraperitoneal
injection of 5mg of pepthiomycin A or B

to mice was not toxic. The above properties
are sufficient to differentiate pepthiomycin A
and B from other known sulfur-containing

peptide antibiotics such as bryamycin2),
thiostrepton3), taitomycin4), siomycin5) and

A-596) in respect to their ultraviolet absorp-
tion maxima, specific rotations and amino
acid composition.
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