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Endothelin (ET) is a potent vasoconstrictor/
pressor peptide consisting of 21 amino acid residues
isolated from the cultures of porcine aortic
endothelial cells1}. Analysis of a human genomic
library reveals three forms of ET (ET-1, ET-2 and
ET-3) which have more than 70% homology with
one another2). In various organs, high affinity and
specific receptors for ET have been found3). They
have been distinguished as receptors ETA and
ETB4-5). ET-1 exhibits potent and long-lasting
vasoconstrictive activity in vivo and in vitro1"1, as a

result of binding to the ETAreceptor.
In the course of our screening program for ET-1
binding inhibitors from microorganisms, we isolated
asterric acid (Fig. 1, 1) as an active substance from
the culture filtrate of a fungus, Aspergillus sp.
Asterric acid had been reported as a metabolite of
a fungus6'7). We have shown that it has the property
of inhibiting ET-1 binding to the ETA receptor of
A10cells8).
The fungus was cultivated on a rotary shaker at
25°C for 7 days in 500-ml Erlenmeyer flasks each
containing 100ml ofKl5 medium which consists of
2% malt extract, 2% glucose, 0.1% peptone and
0.1% agar.
The filtrate of the fermentation broth (1 liter) was
extracted twice with 500ml of ethyl acetate at pH
2. The organic layer was concentrated in vacuo and
subjected to silica gel column chromatography
(Wako gel C-200) using CHCl3-MeOH (50:1,

10: 1). After evaporation, the active portion was
applied to a centrifugal partition chromatograph
(ethyl acetate-0.1m tris-HCl buffer (pH.8.0))

following gel filtration (Sephadex LH20, MeOH) to
give 21 mg of pure substance (1).
The *H NMRspectrum of1 indicated the presence
of four aromatic protons (3n in (CD3)2CO; 5.92
(1H, s), 6.49 (1H, s), 6.93 (1H, d, /=2.9Hz), 7.06

(1H, d, 7=2.9Hz)), six -OCH3 protons (3.74 (3H,
s), 3.82 (3H, s)), three Ar-CH3 protons (2.17 (3H,
s)). The UVmax of1 were 212.8, 248.0 and 313.2nm

in MeOH.FD-MSspectrum of 1 had a parent ion
peak at m/z 348 (M+). These data were consistent

with literature values6'7) of asterric acid. The 13C

NMRspectral data and the results of NOEand
HMBCexperiments supported the identity of 1 and
asterric acid. Our assignments are summarized in
Table 1.

Table 2 shows the ET- 1 binding-inhibition activity
of asterric acid. Asterric acid inhibits ET-1 binding
to the ETA receptor ofA10 cells (IC50 1.0 x 1(T5m).
Since A10 cells also have receptors of atrial
natriuretic peptide (ANP) and angiotensin II (A II),
the inhibitory effects of asterric acid on their binding

Fig. 1. The structures of asterric acid and its
derivatives.

Table 1. 125MHz 13C NMRand 500MHz *H NMR
spectral data of 1 (in CD3OD).

Position Sc (ppm) 3U (ppm)

1 104.8
2 164.3
3 111.8 6.44
4 145.4
5 106.3 5.78

6 161.1
7 167.6

8 21.9 2.14
V 127.0
2' 106.2 6.82
3' 136.7
4' 109.3 6.94

5' 155.3
6' 156.7
T 167.6

8' 52.7 3.78
9' 56.8 3.72



VOL. 45 NO. 10 THE JOURNAL OF ANTIBIOTICS

Table 2. Effect ofasterric acid on ET-1 binding to A10
cell.

Asterric acid (um) ET specific binding (%)
0.1
0.3

1.0
3.0

10

30

100

300

100
99
92
77
50
30
ll

6

A10 cells at 1 x 1O4cells/well were incubated with
125I-ET for 6 hours at 4°C. Various concentrations of
asterric acid were coincubated during this periods. After

incubation, cells were washed and cell-bound radio-
activity was counted.

were examined. It showed no inhibitory activity

against ANP and A II binding at 10~3m. These
results indicate that asterric acid is a specific
inhibitor of ET-1 binding.
Weprepared some derivatives ofasterric acid (Fig.

1). The methylated compound (2) was obtained by
using NaH- CH31. KOHtreatment gave demethyl
asterric acid (3). The compound (4) was formed from
(1) by treatment with chloroethyl formate, followed
by hydrazine hydrate. These derivatives showed no
ET-1 binding inhibitory activity at \0fiM. In

particular, the activity of the demethyl form was less
than 1% of that of asterric acid.
Kojiri et al.9>10) and Miyata et al.lul2) have

identified cyclic pentapeptides from an Actinomy-
cete as ET binding inhibitors. As far as we know,
asterric acid and WS00913) are the first non-peptide
ET binding inhibitors to be identified. Asterric acid
will be a useful tool to investigate the functions of
ET.

Acknowledgment

We thank Miss Miyuki Ubukata for her skillful
technical assistance.

References

1) Yanagisawa, M.; H. Kurihara, S. Kimura, Y.

Tomobe, M. Kobayashi, Y. Mitsui, Y. Yazaki, K.
Goto & T. Masaki: A novel potent vasoconstrictor

peptide produced by vascular endothelial cells.
Nature 332: 411-415, 1988

2) Inoue, A.; M. Yanagisawa, S. Kimura, Y. Kasuya,
T. Miyauchi, K. Goto & T. Masaki: The human
endothelin family; three structurally and pharmaco-

1685

logically distinct isopeptides predicted by three
separate genes. Proc. Natl. Acad. Sci. U.S.A. 86:

2863-2867, 1989

3) Koseki, C; M. Imai, Y. Hirata, M. Yanagisawa &
T. Masaki: Autoradiographic distribution in rat

tissues of binding sites for endothelin: a neuropeptide?
Am. J. Physiol. 256: R858-R866, 1989

4) Arai, H.; S. Hori, I. Aramori, H. Ohkubo & S.
Nakanisi: Cloning and expression of a CDNA
encoding an endothelin receptor. Nature 348:
730-732, 1990

5) Sakurai, T.; M. Yanagisawa, Y. Takuwa, H.
Miyazaki, S. Kimura, K. Goto & T. Masaki:
Cloning of a CDNA encoding a non-isopeptide-

selective subtype of the endothelin receptor. Nature
348: 732-735, 1990

6) Curtis, R. F.; C. H. Hassall, D. W. Jones&T. W.
Williams: The biosynthesis of phenols. Part II.
asterric acid, a metabolic product of Aspergillus

terreus Thorn. J. Chem. Soc. 1960: 4838-4842, 1960
7) Stermits, F. R.; H. A. Schroeder & J. Geigert:

Asterric acid from Scytalidium. Phytochemistry 12:
1173, 1973

8) Lin, H. Y.; E. H. Kaji, G. K. Winkel, H. E. Ives
& H. F. Lodish: Cloning and functionarexpression
of a vascular smooth muscle endothelin 1 receptor.
Proc. Natl. Acad. Sci. U.S.A. 88: 3185-3189, 1991

9) Kojiri, K.; M. Ihara, S. Nakajima, K. Kawamura,
K. Funaishi, M. Yano & H. Suda: Endothelin-

binding inhibitors, BE-18257A and BE-18257B. I.
Taxonomy, fermentation, isolation and characteri-

zation. J. Antibiotics 44: 1342- 1347, 1991

10) Nakajima, S.; K. Niiyama, M. Ihara, K. Kojiri &
H. Suda: Endothelin-binding inhibitors, BE-18257A

and BE-18257B. II. Structure determination. J.
Antibiotics 44: 1348- 1356, 1991

ll) Miyata, S.; M. Hashimoto, Y. Masui, M. Ezaki,

S. Takase, M. Nishikawa, S. Kiyoto, M. Okuhara
& M. Kohsaka: WS-7338, new endothelin receptor
antagonists isolated from Streptomyces sp. No. 7338.

I. Taxonomy, fermentation, isolation, physico-
chemical properties and biological activities. J.
Antibiotics 45: 74-82, 1992

12) Miyata, S.; M. Hashimoto, K. Fujie, M. Nishi-

kawa, S. Kiyoto, M. Okuhara & M. Kohsaka:
WS-7338, new endothelin receptor antagonists iso-
lated from Streptomyces sp. No. 7338. II. Biological

characterization and pharmacological characteri-
zation of WS-7338 B. J. Antibiotics45: 83 - 87, 1992

13) Miyata, S.; N. Ohata, H. Murai, Y. Masui, S.

Takase, M. Ezaki, M. Nisikawa, S. Kiyoto, M.
Okuhara & M. Kohsaka: The study of endothelin

antagonist, WS009. Abstracts Papers of Annual
Meeting of the Agricultural Chemical Society of

Japan, No. 3 Ja-12, Tokyo, Mar. 31-Apr. 3, 1992


