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Communications to the Editor

ACHOLINESTERASE INHIBITOR

PRODUCED BY ASPERGILLUS

        TERREUS

Sir:

  Various types of synthetic organic com-
pounds that are able to inhibit cholinesterase
(ChE) have been identified1), and as a result
some compounds have found utility as insecti-
cides and as chemotherapeutlc agents. How-
ever, we know of only one report concerning
the production of ChE inhibitors by micro.
organisms2). Indeed no systematic attempt
has been made to examine microorganisms as
sources of inhibitors.

  Recently, acetyl ChE (AcChE)3, 4) and butyryl
ChE (BuChE)4) were isolated from bacterial
ce11s and the enzymes were characterized.
Consequently, we were interested in screening
microorganisms for the presence of inhibitors
using these easily obtainable enzymes. From
anumber of cultures examined,Aspergillus
terreus was selected for further study because

it produced a metabolite of low molecular
weight inhibitory to AcChE. In this com-
munication, production, purification and bio-
10glcal properties of the AcChE inhibitor
from A. terreus are described.

  AcChE solution containing 6.24 units acti-

vity/ml in O.lM potassium phosphate buffer,

pH 7.4 (one unit was defined as the amount

of protein that hydrolyzed 1μmole acetyl-

thiocholine in l minute at 30C), was prepared

from Pseudomonas aeruginosa A-163). The

screening procedure fbllowed for identification

of AcChE inhibitors was as follows: 0.lml of

AcChE solution, 300μmoles of potassium

phosphate buffer, pH 7.4, and O.2ml of the

microbial culture filtrate (obtained after 2～3

days cultivation)were mixed in a total volume

of O.6ml. After preincubation for 30 minutes

at 30C, the activity in O.1ml of the mixture

was measured on a Shimazu UV-200 spectro-

photometer at 412nm with additions of 1

μmole of 5:5-dithio-bis-2-nitrobenzoate and

O.075 μmole of acetylthiocholine iodide and

300 μmoles of potass{um phosphate buffer, pH

8.05). One unit of inhibitor was defined as

that amount required to give 50% inhibition

of AcChE activityしmder the above conditions.

  Among a number of m{croorganisms tested,

several strains of A. terreus produced the

desired inhibitory activity in culture filtrates・

Since the active substances in the fi1trates of

the strains appeared identical based on similar

chromatographic behavior, the inhibitor

(I-6123) produced by A. terreus IFO 6123 was

selected fbr further investigation. At present,

I-6123is not completely pure, since an amount

of culture broth  sufficient for large-scale

purification could not be obtained because of

the highly variable yield of the inhibitor in

fer mentations. The organism was transferred

to CZAPEK-Dox medium, pH 4.0, containing

0. 35%  yeast extract and  the  inoculated

medium was cultured aerobically at 28C for

4～6 days. The culture filtrate containing 3～5

units inhibitor/ml was passed through an ion

exchange column containing Amberlite XE-

100 (Na+). The active fraction was eluted

with lN HC1, adjusted to pH 35 with

Amberlite IRA-400(OH-), and nnally lyophi-

lized to yield a brownish powder. The ethanoI

extract of the powder was evaporated to

dryness in vacuo and dissolved in n-butanol-

acetic acid-water (4:1:2), This solution was

applied on a cellulose powder column and

developed with the same solvent mixture.

Further purification was carried out on a

Sephadex G-10 column developed with

deionized water. The active fractions were

then lyophilized. The white powder thus

obtained gave 50%  inhibition in the anti-

AcChE test at about 20μg/ml. The stability

of the broth filtrate was tested over a range

of pH values at 70C and 100C as shown in

Table l.1-6123 appeared stable at pH 2.5 and

Table 1. Stability of I-6123 in culture filtrate

pH

25

45

7.0

9.0

Activity remaining(%)

70C, 20min. 100C, 10min.

100

100

  8

 0

100

90

 5

 0

  The activity was deter!nined fbllowing procedure
described in the text.
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pH 45 even at elevated temperatures, but
was extremely Iabile in neutral and alkaline
solutions. Even as a dry powder, the potency

gradually disappeared in a desiccator at room
temperature over several days. Thin-layer

chromatography on cellulose powder sheet

(Eastman Kodak Co., Ltd.) conducted with I-
6123gave Rf values of O.55 with n-butanol-
acetic acid-water (4:1:2)and O.85 with
methanol-water (9;1). A single active spot,

weakly positive to ninhydrin, was observed
on the chromatogram.
  The kinetics of the effects of I-61230n the

hydrolysis of acetylthiocholine by AcChE
from P. aeruginosa or Electrophorus

(Boehringer Mannheim Co., Ltd.), and of p-
nitrophenylacetate by esterase from pig liver

(Boehringer Mannheim Co.,Ltd.)were studied.

Typical results are shown in the LINEWEAVER-

BURK plot in Fig.1. Inhibition of the P・

aeruginosa- AcChE was competitive, while that

of E. electricus-AcChE was noncompetitive.

Competitive inhibition was also observed in

a system containing horse serum-ChE and

butyrylthiocholine, and non-competitive inhibi-

tion in the system of pig liver-esterase and

p- nitrophenylacetate. Acomparison of the

inhibitory effects of I-6123 on the four

esterases under conditions where substrate

inhibition does not occur was made(Table 2).

I-6123 was strongly inhibitory of the non-

specific pig-liver esterase and a weakly in-

hibitory of the others.
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Fig.1. Kinetics of inhibition by I-6123 in P. aeruginosa-AcChE-Acetylthiocholine system (A) and

   E. electricus-AcChE-Acetylthiocholine system (B)

      The reaction was carried out with (○) or without (●) I-6123, 1.12 units/ml under the

   condition described in the text with substrate concentration varied.

Table 2. Effect of I-6123 on various enzyme

   systems

  Enzyme

P. aeruginosa-

AcChE

E. electrics- AcChE

Horse serum-

ChE

Pig liver-

esterase

Substrate (concentra-

tion used)

 Acetylthiocholine

    (3×10-4M)

 Acetylthiocholine

    (3×10-4M)

 Butyrylthiocholine

    (3×10-4M)

p- Nitrophenylacetate

   (1.32×10-4M)

  ID50

(units/ml)

   1.O7

   1.25

   1.79

   0.09

The reaction condition was the same as described

in Fig.1with substrate concentration as noted.

References

1) "International Encyclopedia of Pharmacology

   and Therapeutics, Anticholinesterase Agents",
   Vo1. I, ed. by A. G. KARCZMAR, E. VSDIN & 
   J. H. WILLS, Pergamon Press Ltd., Oxford.,
   1970
2) MARUKAWA, S. & Y. SATOMURA: Separation

   of cholinesterase inhibitor produced by



345THE JOURNAL OF ANTBIOTICSVOL. XXVII NO.5

   Sclerotinia. Abstracts of Papers, the Agricul-
   tural Chemical Society of Japan, Fukuoka,
   Apr.1970, p.35
3) OGATA, K.; T. NAGASAWA & Y. TANI: Micro-
   bial cholinesterase. I. Isolation of choline-

   sterase-producing strain and its culturing
   condition. Abstracts of Papers, the Agri-
   cultural Chemical Society of Japan, Sendai,
   Apr. 1972, p.353
4) OGATA, K.; T. NAGASAWA, H. ODA & Y.

   TANI: Microbial cholinesterase, II. Distribu.

   tion, purification and  characterization of

   cholinesterases in Pseudomonas. Abstracts of

   Papers, the Agricultural Chemical Society of

   Japan, Tokyo, April,1973, p.286

5) ELLMAN, G. L,: K. D. COURTNEY, V. ANDRES,

   Jr. & R. M. FEATHERSTONE: A new and rapid

   colorimetric determination of acetylcholine-

   sterase activity. Biochem. Pharmacol. 7:

   88～95, 1961




