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Terferol, a new inhibitor of cyclic adenosine 3’,5-monophosphate phosphodiesterase
(EC 3.1.4.17, cAMP-PDE), was isolated from the cultured broth of Streptomyces showdoensis
SANK 65080. It was found to have the molecular formula C;yH;;0; and to possess inhibitory
activity not only against cAMP-PDE but also against cyclic guanosine 3’,5-monophosphate
phosphodiesterase (cGMP-PDE) from various rat tissues. The terferol concentration required
for 509, inhibition of cAMP-PDE was 0.82 M.

Cyclic adenosine 3’,5'-monophosphate (CAMP) plays an important role in the metabolism of mam-
malian cells as a second messenger mediating the actions of various hormones and is thought to be con-
cerned with the control of many cellular functions*:®. Abnormal levels of cCAMP are associated with,
and appear to contribute to, a number of disease states®*). In living cells, cCAMP is formed from
adenosine triphosphate by adenylate cyclase and hydrolyzed into 5’-adenosine monophosphate by
cAMP-PDE. The concentration of cCAMP is controlled by these two enzymes.

Some inhibitors of cAMP-PDE produced by microorganisms have been isolated by FURUTANL®
Emot0® and Hosono™. In the course of our screening program for inhibitors of cAMP-PDE in micro-
bial culture filtrates, one of the active substances produced by strain No. 43924 was isolated, characteriz-
ed as a new compound and named terferol.

This paper deals with the assay method for cAMP-PDE, taxonomy of the producing organism,
fermentation, isolation and characterization of terferol.

Determination of cAMP-PDE Activity

Crude cAMP-PDE was prepared from rat tissues by the modified procedure of PICHARD et al.®.
Various rat tissues were homogenized with 3 times their weight of 0.17 m Tris-HCI buffer, pH 7.4, con-
taining 5 mm MgSO,, with a teflon homogenizer at 0°C and centrifuged at 100,000 g for 20 minutes.
The supernatant enzyme solutions were stored at —20°C. The enzyme preparations thus obtained did
not lose activity during 3 months of storage at —20°C. The reaction mixture (total volume 0.1 ml)
containing 40 mm Tris-HCI buffer (pH 7.4), 5 mm MgSO,, 50 um CaCl,, 200 pg/ml snake venom (Sigma,
containing 5’-nucleotidase), 0.14 xm [**C]cAMP and an appropriate amount of the enzyme preparation
which was diluted 100~ 200 times with the same buffer containing 5 mm MgSO,, was incubated at
30°C for 20 minutes. Then, the reaction was stopped by adding 1 ml of an IRP-58 resin slurry (Or-
ganon, 200~ 400 mesh resin/water, 1/2 (v/v)). The reaction product, [**CJadenosine, was determined
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in a liquid scintillation counter. The protein content was determined by the method of LowRry et al.?’
with bovine serum albumin as the standard.

Assay Method of cAMP-PDE Inhibitors
The enzyme preparation from rat brain was used for the screening of cAMP-PDE inhibitors.
As the source of inhibitors, the culture filtrates of microorganisms were heated in a boiling water bath
for 10 minutes and 5 pl of the treated filtrate was added to 0.1 ml of the reaction mixture.
The activity of inhibitors was expressed as percent inhibition.

Taxonomy

An actinomycete, strain No. 43924, was isolated from a soil sample collected in Kyoto-fu, Japan.
Strain No. 43924 was found to be a Streptomyces and further taxonomic characterization was carried
out according to the method used in the International Streptomyces Project (ISP). The mature spore
chains were generally long with 10~ 50 spores per chain. The spores were oval in shape with smooth
surfaces. The aerial mycelium was brownish gray in color on most of the agar media tested. Melanin
was produced both in peptone - yeast extract - iron agar and Tryptone - yeast extract broth.

From the characteristics mentioned above as well as the result of carbohydrate utilization test and
other physiological properties, strain No. 43924 was identified as Streptomyces showdoensis and designat-
ed Streptomyces showdoensis SANK 65080.

Fermentation
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Fig. 3. Double reciprocal plot analysis of the effect Table 1. Inhibition by terferol of cyclic nucleotide

of terferol on cAMP-PDE from rat brain. phosphodiesterases from various rat tissues.
8~ Values are expressed as the concentration required
Terfe(;"oslo(PM) for 50% inhibition of the enzyme activity. Sub-

strates at the following concentrations were used;
a) 0.14 uM cAMP, b) 0.14 um cGMP.

Lo (™)
Tissue

cAMP cGMP
5 Brain 0.82 0.96
D Aorta 2. 0.49
& Heart 18 20
2 Platelet 39 13

"l Kidney 12 3.0

= Liver 58 18
E
E . . .
& into 100 ml of a seed medium consisting of 5.0 %

glucose, 1.0% soybean meal, 0.4% Polypepton,
0.49, meat extract, 0.19; yeast extract, 0.259%
NaCl and 0.5% CaCO,, in a 500-ml Erlenmyer
flask. After incubation at 28°C for 96 hours on

L 1 1 1
0.8 0.3 1.2 1.6 a rotary shaker, 300 ml of the seed culture were

1/cAMP (pm)

<

transferred into 15 liters of the same medium ina
30-liter jar fermentor. The fermentation was
carried out at 28°C for 48 hours with aeration (15 liters/minute) and agitation (200 rpm). An example
of the time course of the fermentation is shown in Fig. 1. The inhibitory activity against CAMP-PDE
was detected after 24 hours and reached a maximum after 48 hours of cultivation.

Isolation and Purification
A flow diagram for the isolation procedure of terferol is shown in Fig. 2.

Biological Activity
Fig. 3 shows the double reciprocal plots of the cCAMP concentration versus reaction velocity of
cAMP-PDE from rat brain in the presence of terferol at various concentrations. The inhibition of
terferol was non-competitive in regard to cAMP with a Ki value of 0.22 uM.
Terferol inhibited cAMP-PDE obtained from rat brain, aorta, heart, platelet, kidney and liver (Table
1). The concentration for half-maximal inhibition was the lowest for the brain enzyme and highest for
the liver enzyme. Terferol also inhibited cGMP-PDE. Mice tolerated the intraperitoneal administra-

tion of 200 mg/kg of terferol.
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