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The effect of membrane－mOdifying agents on the pl・oduction of】ytic enzyme by  

strain V37was studied using procaine，Cerulenれ Triton X－100，andぶ00n，  

At the concentrations where growth（generalproteinsynthesis）was not suppressed．  

the formation oflytic enzyme by strain V37wa5nOtinhibited by pmcaine－hydroch】0・  

ride，Cerulenin，Triton X－100，Tween80，EDTA－2Na且nd ouabai町 reSPeetively．  

Key words：lytic enzyrne．marine bacteria，membrane－mOdifying a郎ntS  

As previotlSly reported，Strain V37isolated fromcoastalwaters produced extraceuular  

lytic enzyme（s）when grownin polypeptone－yeaSt eXtraCt medium containing O．5M NaCl  

（SuGAHARA elal．1980）．However，NaCIwas not effective for the relea5e Oflytic enzyme  

from st柑in V37ceIIs（SuGAHARA egα～．1981b，1983）．   

In order to demonstrate subce11uIarlocation of thelytic enzyme production，the  

authorsinvestigated the effect of membrane－mOdifying agents on the production oflytic  

enzyme using a variety of alcohoIs（SuGAHARÅelal．1984）．Theformationoflytic enzyme  

was suppressed by n－alcohoIs ranging from8to14carbon atoms，phenethylaleoholand  

benzylalcohol，reSPeCtively．  

The present paper deals with the effect of membrane－mOdifying agents．other than  

alcohoIs，On the production of．1ytic enzyme by strain V37．  

Methods   

Assay oflytic activity  

Lytic activity was determined as described previously（SuGAHARA elal．1976，1978，  

1979，1980，1981a，1981b，1983）．  

Culture of strain V 37 capable of producinglytic enzyme  

The medium usedin this study was composed of polypeptone（Daigo Eiy6Kagaku），  

10．Og：yeaSt eXtraCt（NakaraiChemicals），5．Og：NaCl，0．5mole：Varying amounts of   
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membrane－mOdifying agents to be tested andl，OOOmldistilled water．The pH of the  

medium was adjusted to 7，0．Theliquid medium was dispensedin 250mlportionsinto  

500mlSakaguchiflasks．Sterilization was done by means of autoclaving atユ210c for  

15mintlteS．The Sakaguchiflask containing250mlof thc prectllture medium without  

とhe addition of any membrane－mOdifying agent wasinoculated with aloopfulof strain V  

37，andincubated at300c for24hours on a reciprocating shaker with a shaking rate  

oflOO strokes per min．The flasks containi咽250mlof the medium to which had been  

added varying amounts of membrane－mOdifying agent wereinoculated with eachl．O ml  

of strain V37culture fluids from the preculture medium．Theinoculated flasks were  

incubated at300C for24hours on a reciprocating shaker， The culture fluids were  

withdrawn after24hour・s of cultivation，and the cells removed by centrifugation at13，000  

× g for20minutes．The culture supernatant obtained was diaIysed against disti11ed  

water at50C for3hours．The dialysate of the cuIture supernatant was used for the  

assay oflytic activity．  

Resu圧s  

Tab】el．Effeet of membrane－mOdifyi哨a那nt＄0Ilthe produetion of】ytie enzyme  

pro（】ucとion of  

lytie enzyme  Concentl・ati（）n  Agents  

（％of untreated control）  

0．1mg／m1  97．0  

し1．こi  

O．5  

Proeaine－hydrochloride  l．5  

3．0  

5．0  

8．0  

96．0  

100．9  

94．0  

99．5  

111～l．t）  

104．2  

1．4〃g／ml  l13．2   

2．0  101．7  

3．2  99．4  

6．0  116．8  

10．0  107．4  

20．0  148．3  

Cerulerli11  

0．0005 ％（v／v）   98．4  

0．0010  109．4  

0．0020  ユ05．7  

0．0030  104．0  

0．0040  105．4  

0．0050  31．9  

0．0100  0   

Triton X－100  
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0．1％（Ⅴ／v）  96．7  105．0  

84．9  0．2  

0．1mM  

O．2  

0．3  

0．4  

0．5  

1．0  
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 EDTÅ＿2Na  

4．O mM  

lO．0  
Ouabain  

Procaine－hydrochloride  

Tablelshows the effect of procainerhydrochloride onthe production oflytic enzyme  

and the growth of strain V 37．Procaineqhydrochloride at the concentrations from O．1  

to8．O mg／mldid notinhibit the production oflytic enzyme nor the groIVth of strain V  

37．  

Cerulenin  

A55hownin Tablel，Cerulenin（1．4－20．0〃g／ml）alsodidnot have anil血ibitory effeet  

on the production oEl）rtic enzyme nor on the growth of strain V 37．  

Triton X－180  

The production oflytic enzyme and growth of strain V37were suppressed by O．0050  

％（v／v）of Triton X－100（Tablel）．Strain V37couldnotgrowat concentrations above  

O．0100％（Ⅴ／v）．  

Tween 8D  

Tween80（0．2％，Ⅴ／v）slightly repressed the productionoflytic enzyme and the growth  

of strain V37（Tablel）．  

EDTA－2Na  

Theincreasein the concentrations from O．1七00．5mM decreased the production  

oflytie enzyme as wellas the growth of strain V37（Tablel）．  

0uabain  

Ouabain（4．0－10．OmM）showed noinhibitory effect on the production oflytic enzyme  

nor on the針OWth of strain V37（Tablel）．  

E：ffect of membrane－mOdifying agents on thelytic activity  

As shol＼一nin Table 2，nOne Of the membl・ilnC－mOdifying agents at the concentrations  

usedin this sttldyinhibitedlytic activity．  

Discussion  

FEINSTEIN elal．（1975）observed alterationsin membrane organization and properties by  

procaine，TR柑HUWAN and PRADHAN（1977）described that procaineinhibited the formation  

of alkaline phosphatasein Escherichia coli．FISt（MAN elal．（1980）also showedthatprocaine－   
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T8ble2・Effect oE mcmbrane－mOdifying agcnts on the Lytic acti＼・恒・Of strain V37  

Remaining  

lytic activity  
Concentration  

None  

PrりCaiれe－hydrochloride  

Cerulenin  

T汀虹n X－100  

Tweer180  

EDTA－2Na  

Ouabain  

Ethvl alcohol 

3．3mg／m1  

20．0〟g／ml  

O▲006％（Ⅴ／v）  

0．2％（Ⅴ／v）  

0．5 mh・1  

6．7 mM  

4．0％（Ⅴ／v）  

hydrochloride（1．5－6．Omg／ml）suppre5Sed血e production of alkaline phosphataseand peni・  

ci11ina5e from Baci11zLS SP．  

Ceruleninis a）so knoIVn tOinhil）it］ipid synthesis and cause changesin membrane  

composition（OMURA，1976）．The formation of alkaline phosphatase，penicillinase or sta・  

phylococcaltoxins was susceptible to cerulenin（FISHMAN e～αg．1977，1980，BERKELEY e£  

αg．1978）．According to FISHMAN efαJ．（1977），atlow concentrations（5 tolO 〟g／ml），  

cerulenin hadlittle or no effeet on the generalprotein synthesis，but the appearance  

of active penicillinase of BL7CiL［zLS［ic／1C車力川前Il▼aS StrOnglyinhibited．Therefore，the），  

inferred that the preferential suppression of penicillinase can be attributed to the specifiG 

effect of cerulenin on the composition of the membrane．   

In this study，the produetion oflytic enzyme by strain V 37 was notinhibited by  

O．ト8．O mg／mlof procaine－hydrochloride orl．4－20．O pg／mlof cerulenin（Tablel）．   

Ou＆bain（g－StrOphantin）isknown toinhibitboth the Na：，KIactivated ATPase and  

Na十transportin animalcells．However，Ouabain had no effecton either activityin the  

marine b＆Cterialcell5（MÅCLEOD1968）．At the concentrations where generalprotein  

synthesis was not suppressed，the formation oflytic enzymeby strainV37wasnotinhibited  

by Triton X－100，Tween80，EDTA－2Na nor ouabain，reSpeCtively（Tablel）．On the  

other hand，n－alcol101s ranging from8 toト1earbon atoms，Phenethylalcoho）and bcnzyl  

＆lcoholdid have aninhibitory effect on the production oflytic enzyme by strain V37  

（SuGAHARÅelal．1984）．This may be due to the differentinteractions between bacterial  

membranes and membrane－mOdifying agents．  
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