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A differential assay method has been investigated in order to distinguish
tolypomycin Y from the other components which were produced simultaneously
by Streptomyces tolypophorus. About 600 strains were tested for sensitivity
to tolypomycin Y and the other components. It was found that the growth
of Streptococcus alcalophilus IFO 3531 was inhibited by tolypomycin Y, but
not by the other components. The assay method for the differentiation of
tolypomycin Y from the other components was established using the paper
disc method with Streptococcus alcalophilus IFO 3531.

As reported in a previous paper, Streptomyces tolypophorus® was found to produce
tolypomycin Y? together with other components with antibacterial activity (hereafter
referred to as F-A). Both tolypomycin Y and F-A have similar antibacterial spectra,
and tolypomycin Y could not be distinguished from F-A by the usual bioassay
method. For the determination of tolypomycin Y a method using thin-layer chromato-
graphy® was useful, but it was not suitable for assaying many samples.

In this report a differential assay method of tolypomycin Y is described, using
Streptococcus alcalophilus IFO 3531.

Materials and Methods

I. Antibiotics used

1. Tolypomycin Y : Crystalline tolypomycin Y described in previous paper?.

2. F-A: F-A was prepared as follows: The culture filtrate was extracted with
ethyl acetate at pH 4.0 and the extract was concentrated in vacuo. Petroleum ether was
added to the concentrate to yield a crude powder. This crude powder was dissolved in a
small amount of ethyl acetate, and the solution was applied on a thin-layer silica gel
plate, previously impregnated with ethyl acetate containing 1 % oxalic acid and the plate
developed with the same solvent. All active fractions except tolypomycin Y were collected
and extracted with ethyl acetate. The extracts were washed with water and dried to
give F-A as yellowish brown powder.

II. Selection of the test organism

1. Organisms used: About 600 strains of bacteria in the type cultures of the Insti-
tute for Fermentation, Osaka, were tested : Including both Gram-positive and negative
bacteria.

2. Screening method: Paper strips were soaked with an acetone solution of tolypo-
mycin Y (3.125 ug/ml and 25 ug/ml) and F-A (81.25 ug/ml and 250 ug/ml) and were put
on nutrient agar. The plates were left in a cold room for 18 hours to allow for
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sufficient diffusion. Each organism was then cross-streaked on the agar plates and
incubated at 37°C for 18 hours, then the inhibition was measured.

III. Assay method

After the test organism was cultured on glucose nutrient agar at 37°C for 18 hours,
the organism was suspended in a solution of 0.5 % skimmed milk (2 ml/slant) and the
suspension was preserved in a deep-freezer (~—20°C). The agar plate was prepared by
using 5 ml of the basal layer and 4 ml of the seed layer which contained 0.5 ml of the
suspension of the test organism per 100 ml of the medium.

The assay was performed by the paper disc method using acetone solutions of tolypo-
mycin Y (6.25 pug/ml and 25 pg/ml) as standard.

Results and Discussion

I. Screening of Test Organisms

One hundred and forty bacilli, 7 bacteria, 16 brevibacteria, 8 mycobacteria, 23
micrococci, 21 corynebacteria, 22 sarcina, 2 streptococci, 9 staphylococci and 370 strains
of other Gram-positive and Gram-negative bacteria were tested for sensitivity to
tolypomycin Y and F-A, respectively. Almost all these organisms showed similar
sensitivities to both tolypomycin Y and F-A but only Streptococcus alcalophilus was
sensitive to tolypomycin Y and resistant to F-A. A comparison of the activities of
tolypomycin Y with those of F-A on representative test organisms is shown in Table 1.

II. Assay Medium

1. Composition of the medium

The following nitrogen sources for the assay medium for growth of Streptococcus
alcalophilus were investigated : meat extract, bonito extract, peptone, chrysalis extract
and Casamino acids. Carbon sources were also tested and the following was selected
as the most suitable composition for the assay medium: 1% glucose, 1% bonito
extract, 0.5 % meat extract, 0.5 % peptone, 0.5 % NaCl and 1.5 % agar.

2. Effect of pH

The growth of Streptococcus alcalophilus is favored in alkaline medium. On the
other hand, tolypomycin Y exhibits a larger inhibition zone in acidic medium than
in alkaline medium®. The effect of pH of the medium on the inhibition zone was
investigated at pH 6.0, 6.5 and 6.8. A clear inhibition zone was produced on the
media at pH 6.5 or 6.8 (Fig. 1), and no inhibition zone was shown by F~A under these

conditions.
Table 1. Comparison of the inhibition lengths of tolypomycin Y with
those of the other components
Diameter of inhibition zone (mm)
Test organisms Tolyomycin Y The other components (F-A)
3.125 ug/ml 25 ug/ml 31.25 pg/ml 250 ug/ml
Streptococcus alcalophilus 10 15 0 0
Corynebacterium sepedonicum 8 14 13 18
Brevibacterium voseum 15 20 12 17
Mycobacterium avium 12 17 7 14
Staphylococcus aureus Terajima 12 18 10 19
Staphylococcus aureus FDA 209P 12 17 8 18
Micrococcus glutamicus 14 18 11 20
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It was established that the assay medium at pH 6.5 was the most favorable for
the differential assay with- Streptococcus alcalophilus.

3. Effect of F-A on the inhibition zone

The interaction of the antibacterial activity between tolypomycin Y and F-A was
investigated. As shown in Fig. 2, a dose-response curve of tolypomycin Y was not
influenced by the addition of F-A. The inhibition zone diameter shown by tolypo-
mycin Y (6.25 ug/ml or 25 pg/ml) was not influenced even if 40-times as much F-A
was added as tolypomycin Y (Fig. 3). Rifamycins B® and O%, which chemically
resemble tolypomycin Y%7, do not show the activity against Streptococcus alcalophilus.
From the above-mentioned results, the following conditions were chosen for the
selective assay of tolypomycin Y using the paper disc method:

Test organism:  Streptococcus alcalophilus IFO 3531.

Assay medium: 1% glucose, 1% bonito extract, 0.5 % meat extract,
0.5 % peptone, 0.5 % NaCl and 1.5 % agar.

pH of medium: 6.5

Incubation time: 18 hours.

TII. Accuracy of the Assay Method

The linear regression and the correlation between the diameter of the inhibition
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Table 2. Comparison of the potencies between microbiological zone and the logarithm of
assay method and thin-layer chromatographic method

the potency obtained by

Hours after | Total potency* | Tolypomycin Y** | Tolypomycin Y¥¥* .

incubation (ug/ml) (ug/ml) (ug/ml) the above-mentioned me-
24 29 19 12 thod was studied (Fig. 4).
64 58 50 . .
gg 100 94 88 Between the logarithmic
42 120 94 86 values (x) of the concen-
éi ;g gg gg tration of tolypomycin Y
60 42 15 12 and the diameter (y) of
66 36 12 8 the inhibition zone, the

72 42 11 < 5 . .
78 18 7 <5 correlation coefficient was
84 18 6 <5 0.98 and regression co-
9 14 8 <5 efficient was 3.86. The

* Test organism : Staphylococcus aureus FDA 209 P. . L .
*# Test organism : Staphylococcus alcalophylus TFO 3531. regression linear line was

*#* The potency estimated by using TLC-method.

calculated for y=3.86x+

Table 3. Recovery of added tolypomycin Y

Tolypomycin Y| Tolypomycin Y | Total tolypomycin Y | , Jecovery of
Samples ﬁig/ni) added (g /ml) foundy?ug/sr;ﬂ) t°1yp°(f£/§gc‘“ Y

Culture filtrate 1 82 0 82 _

” 2 82 20 110 107.8

1 3 82 40 125 102.4
Ethyl acetate extract 1 54 0 54 —

" 2 54 20 78 105. 4

" 3 54 40 94 100

1 4 68 0 68 —

" 5 68 10 75 96.1

1 6 68 20 80 90.9

" 7 68 30 102 112.4

12.7 in the range of 3.125 to 25 ug/ml of tolypomycin Y. The confidence limits for
the regression coefficient were 3.44 and 4.28, respectively. From these results, the
potency of tolypomycin Y could be assayed by this method with 6.25 ug/ml and
25 ug/ml solutions of tolopomycin Y as the standard.

The potency of tolypomycin Y in the culture broth can be determined directly
by this method or indirectly by assay using a thin-layer chromatographic method
and the two procedures are compared in Table 2.

The recovery percentage of tolypomycin Y in various samples was examined.
As shown in Table 3, it was 90.9~112.4%.

Conclusions

Attempts to differentiate each component in an antibiotic complex have been
already reported for the determination of penicillin®®. Mikamycins A and B were
also determined by a method using their characteristic synergistic action'®. However,
for these it was necessary to use 2 or 3 kinds of test organisms and to calculate the
difference of the potencies. This method, however, is simple and effective for
estimating selectively the potency of tolypomycin Y without interference by other
components of the fermentation broths such as rifamycins B and O.
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