
VOL. XXXVI NO. 10 THE JOURNAL OF ANTIBIOTICS 1399

 NEO-ENACTINS A, B, AND B2, 

NEW ANTIFUNGAL ANTIBIOTICS 

  POTENTIATING POLYENE 

  ANTIFUNGAL ANTIBIOTICS

MAKI NISHIO, NARIKO YASUDA 

  and SHOSHIRO NAKAMURA

     Institute of Pharmaceutical Sciences, 

  Hiroshima University School of Medicine, 

1-2-3 Kasumi, Minami-ku, Hiroshima, 734 Japan 

   (Received for publication June 25, 1983)

 Neo-enactin is a new antifungal antibiotic 

isolated from the cultured mycelia of Streptoverti-

cillium olivoreticuli subsp. neoenacticus1,2) . The 

antibiotic was thought to act on the cell mem-

brane, because of its ability to potentiate the ac-

tion of polyene antifungal antibiotics1). Further, 

neo-enactin markedly potentiated the action of 

the antitumor agents bleomycin and vincristine 

in vitro'). 

 The free base of neo-enactin, showing a single 

spot on thin-layer chromatography1), was changed

to the sulfate and recrystallized from MeOH to 
give fine needles, mp 141 - 143°C. The element-
ary analysis calculated for C19H36N2O5 •1/2 
H,SO, : C 54.14, H 8.85, N 6.65 and S 3.80%. 
Found: C 54.14, H 9.27, N 6.39 and S 3.96°,,. 
In addition to the molecular ion peak at m/ 
372, another molecular ion peak at m/z 386 
agreed with the coexistence of at least one other 
homologue having a molecular formula of C.,-
H38N2O5. Subsequently, the existence of three 
homologues in crude neo-enactin was shown by 
HPLC, and these are named neo-enactins A, B, 
and B. according to their order of elution. 
 The isolation, physico-chemical and biological 

properties of neo-enactins A, B, and B. are des-
cribed briefly in this paper. 
 The neo-enactins in the crude mycelial cake 
were extracted with MeOH and transferred into 
methylisobutyl ketone (MIBK) following the re-
moval of MeOH in vacuo and adjustment of the 

pH to 8.0. The neo-enactins in the MIBK 
extract were re-extracted into the water phase 
after adjustment to pH 3.0 by the addition of dil. 
HCI. The water phase was concentrated in vacuo 
and lyophilized to give a crude powder containing

Fig. 1. HPLC profile of neo-enactins A, B, and B:.
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Table 1. Physico-chemical properties of neo-enactins A, B, and B2-

Abbreviations used are: NE-A, neo-enactin A sulfate, NE-B1, neo-enactin B1, sulfate, 
NE-B2, neo-enactin B2 sulfate. 

Fig. 2. IR spectrum of neo-enactin A sulfate (KBr).

neo-enactin hydrochlorides. 
 The crude powder (3 mg) was separated by 

reverse phase HPLC using a Radial-PAK pBond- 
apak C,g cartridge (distributed by Waters As- 
sociates, Mass.). The cartridge was eluted with 
MeOH - 0.05 M KH2PO4 (55: 45, pH was adjust -
ed to 3.0 by the addition of H3PO4) at a flow-rate 
of 4.0 ml/minute. The eluate was monitored by 
a UV detector at 214 nm and the elution pattern 
is shown in Fig. 1. The antimicrobial activity 
against Candida albicans Yu 1200 was observed 
in the three peaks as seen in Fig. 1. The reten- 
tion times of neo-enactins A, B, and B2 were 15, 
23 and 25 minutes, respectively. Each sulfate 
was precipitated from the MIBK extract by the 
direct addition of dil. H2SO, and recrystallized 
from MeOH to give the pure sulfate of the homo -
logue. 
 The physico-chemical properties of neo-enac

Table 2. Rf values of neo-enactins A, B1 and & on

 PEI-cellulose TLC.

Same abbreviations are used as the Table 1.

tins A, B, and B_ sulfates are closely related to 

each other as seen in Table 1. The IR spectrum 
of neo-enactin A sulfate is shown in Fig. 2 and the 
existences of -NH and -OH groups (3400 cm-1) 

and an amide bond (1700 and 1625 cm-1) are sug-

gested. Neo-enactin A sulfate is slightly soluble 
in MeOH, EtOH and H2O but insoluble in ace-

Molecular formula 

m/z M+ 
McOH() 

 mar £ 

;INgHC1-McOH(1:9) (E) 
ma 

-iN NaOH-McOH(1:9) (F) 
 max 

mp (dec.)

NE-A

C19H38N2O5•E1/2JH2SO

  (MW 421.54) 

 372(C19H36N2O5) 

   211 (5,900) 

   211 (5,900) 

   238 (5,900) 

    144- 145°C

NE-B,

C2oH38N204-JH2SO4 
  (MW 417.55) 

 368 (C2oH38N204) 
   211 (5,000) 

   211 (5,000) 

   238 (5,800) 
    139.5-141'C

NE-B2

C20H38N20a • JH2SO4 
  (MW 435.57) 

386 (C2oH38N201) 
  211 (5,400) 

  211 (5,400) 

   238 (6,000) 
   141-143'C

Solvent system

0.2 M NaCI 
0.1 M Citrate - 0.2 M 
Na-HP04 buffer 
(pH 4.0) 
0.2 M Pyridine 
0.1 M AcONa - AcOH 
buffer (pH 4.0)

NE-A

0.52 

0.56 

0.70 

0.70

NE-B, 

0.28 

0.33 

0.50 

0.59

NE-B2 

0.19 

0.27 

0.43 

0.59
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Table 3. Antimicrobial spectra of neo-enactin A and trichomycin.

         Test organisms 

Candida tropicalis NI 7495 
C. pseudotropicalis NI 7494 
C. albicans 3147 
C. albicans Yu 1200 
C. albicans MTU 12013 
C. krusei NI 7492 
Saccharomyces cerevisiae 
Alternaria kikuchiana 
Glomerella cingulata 
G. cingulata No. 3 
Colletotrichunt lindemuthianum No. 1 
C. gloeosporioides Penzig 
C. lagenarium 
Gloeosporium laeticolor 
Elsinoe fawceIii Bitancourt et Jenkins 
Trichophyton mentagrophytes (833) 
T. asteroides 429 
Aspergillus niger F-16 
Pyricularia oryzae 
Helminthosporium oryzae

MIC (iig/ml)

NE-A

eSerum 

   1.56 
   0.20 

   1.56 
   3.13 

   0.78 
   3.13 

   0.39 
  12.5 
 50 

   0.78 
   0.78 
   6.25 
  6.25 

 50 
  0.20 
 50 
 25 

>50 
  0.78 
  6.25

eSerum 

   1.56 
   0.20 

   1.56 
   3.13 
  0.39 
   1.56 

   0.39 
  12.5 
 50 
  1.56 

  0.78 
 25 
  3.13 
 50 
  0.39 
  12.5 
 25 

>50 
  0.39 
   1.56

Trichomycin

eNE-A

eChol. 

  0.20 
  0.20 
  1.56 
  1.56 
  0.05 

  0.20 
  0.20 
  0.39 

  3.13 
 0.39 
 0.05 

  0.78 
  1.56 
 0.78 
 0.20 

  6.25 
  3.13 
 12.5 
  0.78 
  0.78

eChol. 

  0.39 
  0.20 
  3.13 
  3.13 
  0.20 
 0.20 
  0.20 
 0.78 

  6.25 
 0.78 
 0.10 
 0.78 

  3.13 
  6.25 
 0.10 
25 
 6.25 
25 
 0.78 
 0.10

 eNE-A 
(0.025 jig/ml)

eChol. 

 0.05 
  0.05 
  0.78 
  0.78 
<0.025 
  0.20 
<0.025 
 0.10 
  3.13 
 0.39 

<0.025 
 0.39 
  1.56 
  1.56 
 0.05 
 6.25 
 6.25 
 6.25 
 0.39 
 0.20

eChol. 

  0.10 
<0.025 

  1.56 
  1.56 

<0.025 
  0.20 
<0.025 
 0.20 
 12.5 
 0.39 

<0.025 
  0.20 
  3.13 
 6.25 
 0.05 
 12.5 
 12.5 
 12.5 
 0.78 

  0.05

  eNE-A 
(0.05 µg/ml)

eChol. 

  0.05 
<0.025 
  0.39 
  0.39 
<0.025 

  0.20 
<0.025 

  0.10 
  3.13 

  0.39 
<0.025 
  0.20 

  1.56 
  0.78 
<0.025 
  3.13 
 6.25 
 6.25 

  0.39 
  0.10

eChol. 

  0.10 
<0.025 
  1.56 

  0.78 
<0.025 
  0.20 
<0.025 
  0.20 
  6.25 

  0.39 
<0.025 
  0.39 
  6.25 
  3.13 

  0.05 
 12.5 
 12.5 
 12.5 
  0.78 
  0.05

Minimum inhibitory concentrations were determined on glucose nutrient agar at 27°C. 
Abbreviations used are: NE-A, neo-enactin A sulfate; 
                  Chol., cholesterol (4 iIg/ml); (D, in the presence of; e, in the absence of.

tone, MIBK, ether and EtOAc. 
  Each component of neo-enactins was separated 
from each other on PEI-cellulose thin-layer plates 

(distributed by E. Merck, Darmstadt) developed 
with several solvent systems as listed in Table 2. 
 The antimicrobial activity of neo-enactin A 

was not inactivated by the addition of 10% of 
calf serum, as seen in Table 3. Neo-enactin A 

potentiated the antimicrobial activity of tricho-
mycin depending on the genera of microbes in the 

presence or absence of cholesterol as shown in 
Table 3. Potentiation between each of the neo-
enactins and each polyene antifungal antibiotic 
was tested by the paper strip cross method using 
C. albicans Yu 1200 on glucose nutrient agar'). 
The neo-enactins potentiated the activity of tri-
chomycin, amphotericin B and pimaricin but not 

potentiate that of nystatin and pentamycin. 
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