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A cross resistance of pathogenic organisms to
various chemicals has been increasing over a long
period of time causing serious problems in the
field of antibacterial drugs and veterinary drugs.
Recently, it was reported that some phytopatho-
genic bacteria and fungi resistant to antibiotics
and synthetic fungicides were isolated from dis-
eased plants in the field and that distribution of
resistant strains shows a rapid annual increase.
There were reports that the resistance to benomyl
in some phytopathogenic fungi coincides with
resistance to the other benzimidazole derivatives
and also to thiophanate methyl.}»%:%:% We also
reported that kasugamycin-resistant strains of
rice blast fungus (Pyricularia oryzae CAvVARA) had
cross resistance to blasticidin S and polyoxin
D

Minimal inhibitory concentration (MIC) values
for P. oryzae obtained from diseased rice plant
from 1972 through 1975 were studied, and a
method for establishing the appropriate MIC
values for grouping the isolates into sensitive and
resistant strains was described in the previous
paper.®

In the present study, MIC values for each
kasugamycin and blasticidin S were determined
by streak culture on agar using two-fold serial
dilutions of antibiotics. For MIC of antibiotic
assayed with P. oryzae, the rice plant juice medi-
um?® was used. In order to determine MIC value
against test isolates, mycelial fragments of each
test isolates were placed on agar and kept for 48
hours at 28°C.

The following method was adopted to deter-
mine the cross-resistance to kasugamycin and
blasticidin S. To minimize the effects of various
variable conditions, MIC values of isolates
studied over 2 years were pooled and the cor-
relogram of MIC values between kasugamycin
and blasticidin S of P. oryzae were plotted in a
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Fig. 1. Correlogram of MIC values between kasuga-
mycin and blasticidin S of Pyricularia oryzae. (218
isolates)
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single figure (Fig. 1). The in vitro activity of
kasugamycin and blasticidin S against P. oryzae
clearly demonstrates that the resistance to kasuga-
mycin in isolates of P. oryzae coincides with re-
sistance to blasticidin S.

The relation between MIC of antibiotics for
isolates of P. oryzae and the therapeutic effect on
rice blast of the application of kasugamycin and
blasticidin S was investigated. A method of
determinating the therapeutic effect on rice blast
of the antibiotic was described in the previous
paper.”> As shown in Table 1, the results indi-
cated that the relation between MIC values of
antibiotics in isolates of P. oryzae and therapeutic
effect of rice blast correlated with each other,
although there is no relation in chemical struc-
ture between kasugamycin and blasticidin S.
The in vitro and in vivo activity of kasugamycin
and blasticidin S against P. oryzae are of very in-
terest, showing that kasugamycin-resistant strains
of P. oryzae also were cross-resistance to blasti-
cidin S.

A detailed comparison of the sensitivity and
accuracy of both the MIC test and the therapeu-
tic effect of the antibiotics on rice blast produced
with many isolates of P. oryzae has not been made.
Furthermore the correlogram of MIC values
shown in this study (Fig. 1) might not be appli-
cable at the concentrations of antibiotics used in
the fields. However, when used together with the
knowledge of a method of application and of the
pharmacokinetics of antibiotics, the correlogram
of MIC values between kasugamycin and blasti-
cidin S might contribute information that would
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Table 1.

DEC. 1976

The relation between MIC of antibiotics in isolates of Pyricularia oryzae and therapeutic

effect on rice blast of kasugamycin and blasticidin S in the rice seedlings.

Designation of MIC (pg/ml) ' Therapeutic effect of rice blast*
aslates KsM | BcS | KsM (20 ug/ml) BcS (10 pg/ml)
71-3 =200 ‘ 25 ‘ 13.4 0.2
47-Y- 3 200 >100 0 27.6
47-Y-15 200 12.5 8.5 0
47-Y-35 100 12.5 47.8 41.0
P- 2 0.78 < 0.19 1 99.0 99.0
Hoku 373 0.78 < 0.19 \ 98.6 98.6

*

Percent decrease in number of lesions per leaf by application of the antibiotic.

KsM; Kasugamycin. BcS; Blasticidin S.

be useful for application of antibiotics in the

field.
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