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Communication to the editors

POLYMYXIN P,
NEW ANTIBIOTICS OF

POLYMYXIN GROUP

Sir:
In our screening studies of peptide antibio-

tics produced by soil bacteria, a new anti-
biotic complex, polymyxin P was isolated
from a culture of strain T-39, obtained from
soil collected at Suma-ku, Kobe City, Japan.
The strain showed the following characters :
Rods, 0.5-1.0 by 2.0-7.0 ju, not in chains.
Motile, aerobic, gram-variable. Spores, 1.2
-1.5 by 1.5-2.5//, ellipsoidal, central to
subterminal. Sporangia definitely bulged.

Glucose agar slant : Growth usually very

thick and raised on agar, glistening, gummy,
with production of gas.
NaCl broth: no growth in 5% NaCl.
B.C.P.-milk : coagulated with production
of gas.

Indole not produced. Starch hydrolyzed.
Voges-Proskauer reaction positive. Buty-
leneglycol, acetone and a small amount of

ethanol are also produced. Nitrite produced
from nitrates. As a result, T-39 was

identified as Bacillus polymyxa.
General properties of the antibiotic com-

plex resemble those of the known polymy-
xins, but obvious differences were found by
chromatography and in the amino acid

Table 1. Thin-layer chromatography
(Silica gel)

Polymyxin  (= colistin) New antibioticcomplex
R f v a l u e  0 . 3 4 0 . 4 8   0 . 4 5       0 . 3 6

S o l v e n t  s y s t e m  :  U p p e r  l a y e r  o f  w - B u O H  :

A c O H : H 2 O = 4 : 1 : 3  a n d  1 / 2 0  v o l u m e  o f

p y r id in e .

Table 2. Amino acid constituents of
polymyxins

P oly m y x in P h e L e u T h r D A B L ite ra t u r e

A 0 1 3 6 (1 )

B 1 1 2 6 (2 )

E ( =c o l is t i n) 0 2 2 6 (3 )

N e w  a n tib io tic

c o m p le x
1 0 3 6

Table 3. Antimicrobial activity of
polymyxin P acetate

T e s t o rg a n ism s M . I . C . ( mc g /m l )

E sc h e r ich ia  c o li N I H T 0. 78

S a lm on e lla  ty p h o sa 0. 78

S hi g e ll a  fl e x ne r i  2 a 0. 7 8

S h ig e lla  so n n e i I 0. 78

V ibr io c h o ler a e In a b a 1. 5 6

P se u d o m o n a s a e r u g in o sa 3. 1 2

K le bs ie lla  p n e u m o n ia e 0. 78

P r ote u s v u lg a r is > 1 0 0

S ta p h y loc o cc u s a u r e u s 2 0 9 P > 1 0 0

S tr ep to c o cc u s p y og e n es > 1 0 0

D ip lo co c cu s p n eu m o n ia e I > 1 0 0

C o r y n e ba c ter iu m  d ip h th e r ia e 5 0

B a c illu s s u b tilis 1 0 0

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

content of the hydrolyzate.
For antibiotic production, the following

medium was used: Corn meal 5%>starch
1 %, yeast extract 0.1 %, ammonium sulfate
0.5% and calcium carbonate 1%. Anti-

microbial activity attained a maximumafter
cultivation for 60 hours in a jar fermentor.

The antibiotics in the broth were adsorbed
on a column of Amberlite IRC-50(H+).

After washing with water, the columun was
eluted by 0.05N hydrochloric acid. The

active eluate was neutralized with Amberlite
IR-45(OH~) and the solution concentrated
under reduced pressure to a small volume.
The concentrate was subjected to gel-filtra-
tion on Sephadex G-25 using 30% acetic
acid solution as developing solvent. The
acetate was obtained as a white powder. It
gave a single spot on thin-layer chromato-
gram and high-voltage paper electrophoresis.

Physical and chemical properties of the
acetate were as follows: m. p. 215-
218°C (decomp.), M!>0 -37.6° (c 1, H2O).

Aminoacid analysis of the acetate gave Phe
0.57, Thr 1.71, DAB (a, r-diaminobutyric
acid) 3.52//mole/mg (Phe : Thr : DAB=1 : 3 :
6), and molecular weight by gel-filtration

method on fine Sephadex G-25 was about
1,400. It was soluble in water and methanol,
slightly soluble in ethanol and insoluble in
acetone, ethylacetate, chloroform, benzene
and ether. The free base was soluble in
water. It gave a positive ninhydrin test,

but negative Molisch, Sakaguchi, Pauly and
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Hopkins-Cole tests. The relative mobility
on high-voltage paper electrophoresis was
almost the same as polymyxin A (kindly
supplied by Dr. Wilkinson), but the anti-

biotics hydrochloride was distinguished from
polymyxins A, B and E (colistin) hydro-
chlorides by thin-layer chromatography
(Table 1). Comparison of its amino acid
constituents with those of the known poly-

myxin group antibiotics is shown in Table 2.
Thus, the antibiotics were concluded to

be new members of the polymyxin group
and named as polymyxin P. Abbreviation
P is based on the isolation of 1 mole D-
phenylalanine from the acid hydrolyzate.

The antimicrobial activity of the polymyxin
P acetate is summarized in Table 3.

Further purification of the sample was
accomplished by countercurrent distribution
(solvent system, 72-BuOH : sec-BuOH : 0.1 N
HCl=6:30:40). After 2,100 transfers, it

was separated into two active components,
Px (Kd-0.056) and P2 (Kd=0.041). The

amino acid constituents of Px and P2 were
the same to polymyxin P, but the former
contained 6-methyloctanoic acid in acid
hydrolyzate and the latter isooctanoic acid.
Hydrochloride of Px and P2 gave m.p. 220~
221°C (decomp.), [a]2D° -37.4° (c 1, H2O) and
m.p. 210~211°C (decomp.), [a]lQ -43.3° (c 1,
H2O).

The present study revealed that the fatty

acid of polymyxin Px is identical with that
of polymyxins Al5 Bx and E1? and that the
fatty acid of polymyxin P2 is identical with
that of polymyxins A2, B2 and E2.
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