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The effect of membrane-modifying agents on the production of lytic enzyme by
strain V 37 was studied using procaine, cerulenin, Triton X~100, and so on.

At the concentrations where growth {general protein synthesis) was not suppressed,
the formation of lytic enzyme by strain V 37 was not inhibited by procaine-hydrochlo-
ride, cerulenin, Triton X-100, Tween 80, EDTA-2Na and ouabain, respectively.
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As previously reported, strain V 37 isolated from coastal waters produced extracellular
lytic enzyme (s} when grown in polypeptone-yeast extract medium containing 0.5 M NaCl
(Sucanara et al. 1980). However, NaCl was not effective for the release of lytic enzyme
from strain V 37 cells (SucaHara et al. 1981b, 1983).

In order to demonstrate subcellular location of the lytic enzyme production, the
authors investigated the effect of membrane-modifying agents on the production of lytic
enzyme using a variety of alcohols (Sucanara el al. 1984). The formation of lytic enzyme
was suppressed by n-alcohols ranging from 8 to 14 carbon atoms, phenethyl alechol and
benzyl alcohol, respectively.

The present paper deals with the effect of membrane-modifying agents, other than

alcohols, on the production of. lytic enzyme by strain V 37.

Methods

Assay of lytic activity

Lytic activity was determined as described previously (Sucanara et el 1976, 1978,
1979, 1980, 1981a, 1981b, 1983).
Culture of strain V 37 capable of producing lytic enzyme

The medium used in this study was composed of polypeptone (Daigo Eiys Kagaku),
10.0 g: yeast extract (Nakarai Chemicals), 5.0 g: NaCl, 0.5 mole : varying amounts of
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membrane-modifying agents to be tested and 1,000 ml distilled water. The pH of the
medium was adjusted to 7.0. The liquid medium was dispensed in 250 ml portions into
500 ml Sakaguchi flasks. Sterilization was done by means of autoclaving at 121 °C for
15 minutes. The Sakaguchi flask containing 250 ml of the preculture medium without
the addition of any membrane-modifying agent was inoculated with a loopful of strain V
37, and incubated at 30 °C for 24 hours on a reciprocating shaker with a shaking rate
of 100 strokes per min. The flasks containing 250 ml of the medium to which had been
added varying amounts of membrane-modifying agent were inoculated with each 1.0 ml
of strain V 37 culture fluids from the preculture medium. The inoculated flasks were
incubated at 30 °C for 24 hours on a reciprocating shaker. The culture fluids were
withdrawn after 24 hours of cultivation, and the cells removed by centrifugation at 13,000
X g for 20 minutes. The culture supernatant obtained was dialysed against distilled
water at 5 °C for 3 hours. The dialysate of the culture supernatant was used for the

assay of lytic activity.

Results

Table 1. Effect of membrane-modifying agents on the production of lytic enzyme

Production of
X Growth X
Agents Concentration lytic enzyme
(% of untreated control)

0.1 mg/ml 97.0 94.9

0.3 96.0 96.8

0.5 100.9 71.5

Procaine-hydrochloride 1.5 94.0 92.9
3.0 99.5 111.9

5.0 109.9 98.4

8.0 104.2 113.1

1.4 pg/mi 113.2 84.3

2.0 101.7 109.4

Cerulenin 3.2 99.4 110.9
6.0 116.8 114.2

10.0 107 .4 104.6

20.0 148.3 142.7

0.0005 %(v/v) 98.4 103.1

0.0010 109.4 113.8

0.0020 105.7 115.3

Triton X-100 0.0030 104.0 115.4
0.0040 105.4 113.0

0.0050 31.9 18.6

0.0100 0 0
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0.1 %lv/v) 96.7 105.0
Tween 80 0.2 69.9 84.9
0.1 mM 99.2 82.3
0.2 81.8 76.4
0.3 31.9 25.5
EDTA-2Na 0.4 15.9 10.5
0.5 16.0 7.3
1.0 0.7 0
Ouabai 4.0 mM 97.4 101.9
uabain 10.0 98.3 99.4

Procaine—hydrochloride

Table 1 shows the effect of procaine-hydrochloride on the production of lytic enzyme
and the growth of strain V 37. Procaine-hydrochloride at the concentrations from 0.1
to 8.0 mg/ml did not inhibit the production of lytic enzyme nor the growth of strain V
37.
Cerulenin

As shown in Table 1, cerulenin (1.4-20.0 ug/ml) also did not have an inhibitory effect
on the production of lytic enzyme nor on the growth of strain V 37,
Triton X-100

The production of lytic enzyme and growth of strain V 37 were suppressed by 0.0050
% (v/v) of Triton X-100 (Table 1). Strain V 37 could not grow at concentrations above
0.0100 % (v/v).
Tween 80

Tween 80 (0.2 %, v/v) slightly repressed the production of lytic enzyme and the growth
of strain V 37 (Table 1).
EDTA-2Na

The increase in the concentrations from 0.1 to 0.5 mM decreased the production
of lytic enzyme as well as the growth of strain V 37 (Table 1).
Ouabain

QOuabain (4.0-10.0 mM) showed no inhibitory effect on the production of lytic enzyme
nor on the growth of strain V 37 (Table 1).
Effect of membrane-modifying agents on the lytic activity

As shown in Table 2, none of the membrane-modifying agents at the concentrations
used in this study inhibited lytic activity.

Discussion

FEINSTEIN et al. (1975) observed alterations in membrane organization and properties by
procaine. TRIBHUWAN and Prapuan(1977) described that procaine inhibited the formation
of alkaline phosphatase in Escherichia coli. FisuMan el al (1980) also showed that procaine-



72 Isao Sucauara, Koichiro Havasui, Toshio KiMURA, Shigekazu YAMANAKA, Hiroyuki Niwa and Nobuyoshi TANIOKA

Table 2. Effect of membrane-modifying agents on the lytic activity of strain V 37

Agents Concentration R,ema’m,"‘?
lytic activity
None 100.0 %
Procaine-hydrochloride 3.3 mg/ml 95.1
Cerulenin 20.0 ug/ml 98.4
Triton X-100 0.006 %(v/v) 106.1
Tween 80 0.2 %{v/v) 102.2
EDTA-2Na 0.5 mM 91.8
Quabain 6.7 mM 95.4
Ethyl alcohol 4.0 %(v/v) 97.8

hydrochloride (1.5-6.0 mg/ml) suppressed the production of alkaline phosphatase and peni-
cillinase from Bacillus sp.

Cerulenin is also known to inhibit lipid synthesis and cause changes in membrane
composition (OMUura, 1976). The formation of alkaline phosphatase, penicillinase or sta-
phylococcal toxins was susceptible to cerulenin (Fisuman el al. 1977, 1980, BERKELEY el
al. 1978). According to Fisuman et al (1977), at low concentrations (5 to 10 ug/ml),
cerulenin had little or no effect on the general protein synthesis, but the appearance
of active penicillinase of Bacillus licheniformis was strongly inhibited. Therefore, they
inferred that the preferential suppression of penicillinase can be attributed to the specific
effect of cerulenin on the composition of the membrane.

In this study, the production of lytic enzyme by strain V 37 was not inhibited by
0.1-8.0 mg/ml of procaine-hydrochloride or 1.4-20.0 wg/ml of cerulenin (Table 1).

QOuabain (g- strophantin) is known to inhibit both the Naf, K activated ATPase and
Na* transport in animal cells. However, ouabain had no effect on either activity in the
marine bacterial cells (MacLeop 1968). At the concentrations where general protein
synthesis was not suppressed, the formation of lytic enzyme by strain V 37 was not inhibited
by Triton X-100, Tween 80, EDTA-2Na nor ouabain, respectively (Table 1). On the
other hand, n-alechols ranging from 8 to 14 carbon atoms, phenethyl alcohol and benzyl
aleohol did have an inhibitory effect on the production of lytic enzyme by strain V 37
{SucaHARA et al. 1984). This may be due to the different interactions between bacterial

membranes and membrane-modifying agents.
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