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ANTIBIOTICS IN FUNGI. II

CLASS OOMYCETES
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By our methodof screening for antiprotozoal antibiotics and for substances
with antivermal activity15 38 species of Oomycetes were tested. A very high
incidence of species with antiprotozoal activity (92 %\ a high incidence of
species with antivermal activity (68 %) and a substantially lower incidence of
species with antifungal and/or antibacterial activity (29 %) were found. The
results indicate that the species tested as well as the class Oomycetes in
general are rich sources of antiprotozoal and antivermal antibiotics.

In our search for antiprotozoal antibiotics and for substances with antivermal

activity, we tested the spectra of 38 species of Oomycetesobtained from the culture
collection of the Gentralbureau voor Schimmelcultures in Baarn, Holland. These
microorganisms are representatives of a class of fungi the natural habitat of which
is water. Extracts of the cultures were tested against protozoa (Trypanosoma cruzi,
Leishmania brasiliensis, Strigomonas culicidarum, Euglena gracilis, Euglena gracilis
depigmented, Astasia chattoni), a

nematode {Anguillula aceti), bacteria
{Bacillus subtilis, Escherichia coli)

and fungi {Candida pseudotropicalis,
Aspergillus fumigatus).

Materials and Methods
All materials and methods used

in this work are identical with those
described in another paperx).

Results

The list of Oomycetes tested
and their activities are presented
in Table 1.

Fig. 1 gives the percentual in-
cidence of various antagonisms as
observed in the studied species of

Oomycetes. It was found that 95 %
of the cultures of Oomycetestested

Fig. 1. Percentual incidence of various antagonisms

in Oomycetes. (Percentages calculated withoutregard to degree of activity)

A : Trypanosoma cruzi G : Leishmania brasiliensis
B : Slrigomonas culicidarum H : Anguilhila aceti
C : Euglena gracilis I : Bacillus subtilis
D : Euglena gracilis J : Escherichia colt

depigmented K : Candida pseudotropicalis
E : Astasia chattoni L : Aspergillus fumigates
F : Tetrahymena piriformis
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Table1. Antibiotic spectrum of 38 Oomycetes.
(For explanation of abbreviations see footnote)
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(To be continued)
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Table 1 (continued)

Activity against
v ~ Nema-

£ g Protozoa after 24 and 48 hours ^^Tho^ .&?
"3 +^__ hours

^ Order,family,genus, £ ^ 5 ^ ^

fe species(variety) *S| |g | | 2 ^ |J, ,

^ §5 -^ ^,2 ^,§ft^^^S? ^ »f ^s *3 So'^

£g^1lEl^l£i31IIJl.H4j§
22Brevilegniaunisperma 24 0 0 ++ ++ 0 0 D n 0 n n , ,

CokeretBraxtonvar. 48 0 0 ++ ++ 0 0 Dû^
delica Coker

2SIsoachlya eccentrica Coker 24 0 0 0 + 0 0 0 n n n n -i-4- å 
48 0 0 0 + 0 0 00000++

24Isoachlyaintermedia 24 D D 0 + 0 0 D n n 4-+4- n 4-
(CokeretHary)Coker 48 D D 0 4- 0 0 Duu-r-r-ru-r

25Isoachlya unispora Coker 24 0 0 0 0 0 0 0 n n n n n
etCouch 48 0 0 0 0 0 0 0uuuuu

26Saprolegniacrustosa 24 0 +++ 0 0 0 0 0 o n o O 4-
Maurizio 48+++ D O 0 0 0 Duû

27SaprolegniadelicaCoker 24 ++ 0 +++ ++ ++ 0 D n n n n , ,
48 D ++++++++++ 0 DUUU

28Saprolegniadiclina 24 0 0 0 0 0 0 D n f) O o 4-
Humphrey 48 0 0 0 0 0 0 Dû

2§Saprolegniaferax(Gruth)24 D 0 0 +++ 0 0 D n o n 0 0
Thuret 48 D 0 0 +++ 0 0 DUUUUU

30Saprolegnialaponica 24 D 0 D D D D D i i i i n n
Gaumann 48 D 0 D D D D Dttt"r

31SaprolegnialitoralisCoker24 D +++ D D D D D , , , , , ,
48 D D D D D D D±±±±++

32SaprolegniamixtaDeBary24 0 0 0 0 0 0 + i_i_ n n n 4-4-
28 0 0 0 0 0 0 ++^ÛUvtt-

33Saprolegniamonoica 24 0 0 0 ++ ++ 0 0 0 q o o ,
Pringsheim 48 0 0 0 ++ ++ 0 0ûuu-r

34Saprolegniaparasitica 24 0 0 0 0 0 0 0 n o n 0 4-4-
Coker 48 0 0 0 0 0 0 +UUUÛ

S5Thraustothecaclavata 24 0 0 0 0 D O C+++) 0 0 n 0 , ,
(DeBary)Humphrey 48 0 0 0 0 D 0 DUut-t-
Order : Perenosporales
Family : Pythiaceae

36Phythophthoracryptogen 24 0 0 ++ ++ + 0 D n n 0 n , ,
Pethybr. 48 0 0 +++++++ 0 DUUUÛ̂

37Phythophthoramegasperma84 0 0 0 0 0 0 D n n O 0 0
Drechsler 42 0 0 0 0 0 0 Duuuuu
Order : Leptomitales
Family : Rhipidiaceae

38Sapromyceselongatus 24 0 0 ++ ++ 0 0 ++ n n n n _i_i .
(Cornu)Thaxter 48 0 0 ++ ++ 0 0 Duuuv^-r-r-r

Protozoa : Bacteria, fungi : Nematode :
No activity 0 No activity 0 No activity
about 25%oforganisms dead ± diffuse zone, not more than + about 25%ofnematodes dead
about 50% of organisms dead 2 mm from edge of disc ++ about 50% of nematedes dead
about 75%oforganisms dead + zone diameter up to 15mm +++ about 75%ofnematodesdead
only single organisms living ++ zone between 15~20mm D all nematodes dead
all organisms dead +++ zone more than 20mm
pronounced lysis
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are active against protozoa, 68% against the nematodal test organisms, and 29%

against bacteria and/or fungi.

Discussion

The high incidence of cultures with antiprotozoal as weell as of antivermal activities
in the species of Oomycetes studied indicates that these organisms are a rich source of
antibiotics of this type. Chromatographic studies of the cultures tested indicate that the

antiprotozoal or antivermal activities are mostly due to the production of specifically active
antiprotozoal or antivermal substances, whereas the antibacterial and/or antifungi activities
are due to the production of different antibiotics.

The production of specifically active antiprotozoal or antivermal antibiotics can not be
detected by the usual screening methods, and it is fairly certain, that in spite of their
relatively high incidence in various microorganisms, substances of this type passed unnoticed
through many agar-plate screening programs. In other papers we have published data on

the incidence of antprotozoal and antivermal antibiotics in Fungi imperfecti1* and in

P

enicillia2). The incidence of antiprotozoal substances in Aspergillaceae was published in
Reference^.
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