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Tlle Cells barvested at tlle grOWtllpllaSeS f】■0I11tbe earlylog to thelⅥiddle10g  

exlli】）ited autolytic activlty wilellSuSpendediェ1Tris－HClbuffer contai工Ii】柑the sa！‡le  

CO11Ce11traもions ofinorganic salt（NaCl）asi】1tile 針OWtllIl】ed拍m．】敬川e＼rer，110  

Sl卯ificailt aLltOlysis was observe（1i11t】1e Statiorla】・y phase ce11s．  

Tbelog pilaSe Cellsllea七edillWate】†atlOOOC forlOITlintlteS also didllOt Sbo＼V  

any s帽n夏ficaIユt reductiorlOf turbidity．  

Xey words；Imarinel）aCt（∋ria，1ytic eIIZyIne，aしItOlytic actiヽ7ity  

Autolytic enzyme（S）isindi8PenSable for the growth of bacteria（FoRSBERG and  

鼠OGERS197箋，HIG（；1NS and SHOCKMA王11971）．FÅN a‡1d‡∋ECKMAN（197】，1972）shoⅥ′ed tbat  

βαCggg祝Sざ祝む£fJf8autOlysins were used during tbe grow蝕 process to open gapsin tlle  

Cellwallto permit surface expansion and were also used to separatelinked daughtcr  

Ce11＄after septum for・mation．Similar・reSults were obtainedin P7LeumOCOCCuS（ToMASZ  

1968），Sわーβ郎OCOCC祝ぶ（EKSTEDTandSTOLLERMÅN1960，LoMユNSKヱβ£αg．1958）諸妬軌跡沼肌購  

（C【fATTERJEE e£αg．1969）andエ～αCも0わαCf£g眈S（CoYETTE a11d G壬1UYSEポ1卵0）．Yot）NGβ£ αg．  

（1963）and STEWÅRT et al．（1970）demorlStrated that autolysin also may beinvoIvedin  

transformation by externally added deoxyribonucleic acid（DNA）．  

Most autolysins seemed to be cIosely associated with the cellwa11s（YouNG1966，  

SトIOCKM＾N C［一【L［．l（1〔）7．LlT」DS．・＼Y alld〔；L＾SERln7い．＼＼巾ercこIS 〃ii（り雄ri（リJi（L，（Tnlil（1：  

carboxypeptidaseII（oneofautolysins）was found to be peril血slⅥic（BECK an壱アAiもK  

1976）．  

H短11COTICeIltrations or salt＼＼・C71C Cffecti＼・e O］lthc releasc of autol）・Si11S rrOlllCell  

Walls of S豪γβ少£ococ紬S′αβぐαオズ∂alldβαぐ才g～祝ββ祝わ孟夏gね（FAN】970，PooLEY¢£ αg．Ⅰ970）．  

Mel111〕ra11C－－1）Oull（lautolysins ofJゞバC）！（リ・［（thi（1・（・Olian（lNci＄．？eri（L gO？川rr）IOr（El（ざ、＼・el・C  

l王berated by a combination of Triton X仙iOO and NaCl（HA】汀MANNβ£ αg．1974，罠EBELER  

and YouNG】976）．二However，a 5翫ゆわわm胱肋（ガ～〆ococc官↓β）かもβ祝γ托0γ乙ぬe autolysin  

WaS almost compietely removedwhen cellwallswere washedirl〔iistilled water（HowARD  

a11d GooDERi97里．   
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Strain V37isoユate〔ifrolliCOaStalregions produced ex七raceliular enzyユⅥe（s〉 cal）abユe  

Oflys壬ng bacterialcells when grownin polypeptone－yeaSt eXtraCt medium containing  

NaCl（SuGAH＾RA e£al．1978，1980，1981）．Althoughlytic enzyme（S）was accumulated  

in the culture filtrate fraction of culture fluid＄in the course of growth of strain  

V37，it has not yet been demonstrated whetherintracellularlytic enzyme（sIcould be  

liberated as a result of ce11autolysis or whether autolytic enzyme（autoly＄in）itself  

COuklbe released from cells during the growtb．  

The present study was designated to obtain preliminaryinformation concernlng  

autolysis of strailュV37cells capable of】〕rOducinglytic e王IZy】11可S）．  

MetIl（）ds   

Assay of乳utOly七重e之もe七ivity  

The culture fluids of strain V37were withdrawn periodically and tben the cells  

were collected】⊃y Celltrifugatior】at13，000×g for20‡nilluteS．Tbe tlarVeSted cells were  

washedin di8tilled water・Or NaCIsolution（0．うmole／l）by ccntrifugatまon．The washed  

cells of strainV37were resuspendedin Tris血HClbuffercontainingO．5mole／lofNaClor  

without added NaCl．The cellconcentrationof reaction mixture was produced a】1absorb－  

ance of aboutl．O at う70nm．The ce11suspension（3ml）wasincubated at400C．tor 30  

minutes．Theautolytic activity was represented as dccreasci王10pticaldcnsity atう70nm．  

C111tllre Of s七r礼in V37e叩礼ble（）f pr（）（1ueimgiytie erlZyme  

TheIllediuln uSed jヱ1七his study was coヱnpOSed ofpolyl）eがOne（Daigo王；iyoXagai〈u），  

10．Og：yeaSt eXtraCt（Nal〔araiChelnicals），う．Og：NaClO or29．3g（0．5mole）andl，000  

iれ1distilled water．T‡le p王iof tbe mediuln WaS adjusted to 7，0．Aloopfulof straまn  

V37wasinoculated to the preculture medium without added NaCl，andincubated at  

30蔦C for24hours on reciprocating shaker・S．Eachl．O mlof strain V 37 culturc fluids  

from the precul七ure medium wasinoculated to the medium containing NaClor without  

added NaC1－ Theinoculated fla8ks wereincubated at30OC for36hourson recIPrOCating  

S‡1ak（きrS．  

Ⅰもesu‡ts之Ind†）iseussio量I  

Differen七types of autolytic enzynleS（autolysi】1S）have beellfouIldin a wi（1e variety  

of gran〕一pOSitive and graln－negative r最croorgaIlisms：endo－N－aCetylmul・anlida＄e from  

ぶ£γe少£ocoぐC㍑S ′αだCαgね（SHOCKMAN β£ 払g．1967），ム彷C£0紬cfgg祝S αCブ加が7よg祝S（CoYETTE  

and GHUYS£N j970，CoYETTE a】1d SHOCKMAN1973）alld Aクー摘γ0むαC£βケ，Cγプβ£αggOメ）Ogβ£ββ  

（KRULWICH and ENS】GN1968），endo－N－aCetylglucosamlinidasefro王nぶ£αβ九ッgococc祝Sαlげだ祝S  

（TIPPEIも1969），glycosidase from農奴班版ば馴油症軌（FAN and BECKMAN1973）｝ tranSglyco欄  

sidase from ぷ錐九押葉油ねン 別法（HARTMANN β乙 αJ．1972），N－aCetylmuramylL－alaIline  

amida§e from S£re郎OCOCCuS（Diplococcus）PneumoILiae（ToMASZ and WESTPHAL197l，  

HowARD and Gool〕ER】974），Ⅳe才βSどケーブαgO耽0門■加eαだ（HEBELER a‡1d YouNGI976）‥鋸南骨購   



Studies oIIMariIle‡うacteria ProduciJ】g Lさrticlか1Zy‡11eS仙Ⅴ‖  
■う‘1  

肌βgα如●わ描‡ノ（CHAN aIld GLASElミ1972）and βαCfgglるS S祝わ舌才gg∂（LINDSAY and GT．ASE‡も1976，  

H以柑OLD aIldGIJASE】もⅠ97う），efldopeptidase行01m属領九汀ね崗d以痛（HAl汀MANNβ£αg．1972，  

1974）aIld carboxy王）e】）ti（1ase fro王－〕励cんeγ才cたぎαCO～g（BECK and PÅRK1976）．The tyl）e  

andじhar’actcristics of autolysin（s）of strain V37have not been demonstrated．  

1’油1e】AtltOlyti（ニaCtiviじさr Of stJ・air）V37ce11s g量て）Wllilltlle†11ed言；1W；tl10ut a（i（led  

NaC】an（1coIlt；liI】主ng O．5mole／10f NaCl．  

Reく‡tlC七ioIlOf turbidity（Oi）578）ofcel】suspe‡】SioJl  
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】∋oiled c｛さ11＄  Livil－g Ce11s 】弛iled cells At沈01ytic actまvity  

弓  （0・ユ20）  

6  0．400  

8  0．889  

iO  l．210  

12  1．464  

i6  j．670  

20  】．る70  

24  】，62う  

ぅ6  1．625  

0．148  0．7う2  

0．027  

0．214  0．69う  

0．104  0．232  

0．046  0．120  

0．0うう  0．136  

0．062  0．126  

0  0．128  

0．041  0．10う  

OM NaCl   
（Ille（litllⅥ）  

J  

O．5M NaCl（cell   
StlSl）eIISiorユ）  

0．079  0．673  

0．075  0．620  

0．070  0．j62  

0．01（i  O．ま04  

0，029  0．107  
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0  0．103   

0M NaCl（lnediu∫n）  

け  

・
▲
・
▲
・
・
・
・
・
▲
－
Y
l
 
 

e
 
 
 

．
 
 

l
 
 

Ctllじiv三lじiけIl  

tiTlle（IlOLl！う  

Gl・OWtま1  

（）t）〔Tll  O M NaC  1凱呵卵－｝S言of】）  

Boi】e（ice11s iJivj咽Cells 】知王1ed ce11s AutolyticzICtivity  

4  （0．260）  

6  0．604  

8  0．928  

10  1．089  

12  1．212  

壬6  】，4う1  

20  ！．48i  

24  1．う13  

36  i．649  

0，08う  0．282  

0．062  0．164  

0．037  0．077  

0．008  0．060  

0．040  0．073  

0．036  0．048  

0．012  0．070  

0．037  0．031  

0．Oi5  0．041  

0．03う  0．2ヰ7  

0  0．16づ  

0．022  0．0うぅ  

0  0．060  

0．02】  0．052  

0  0．0づ8  

0  0．070  

0．027  0．004  

0  0．041  

As show】1in Tablela】1d Fig．1，highlevelof autolytic activity was observed at  

4■山8bours of cultivation v沌e11Strain V37cell＄grOⅥ7王－intbe mediu封n COntainlngO．5  

†】′柑1e／loftNaCIwelでSuSPe】1dedin t】1e Sa】11e CO】1Centrat；ons of salt solutiollaSi】1the  

growthIlle〔1iulll．However，autOlyもic activ托y decreased considerably atiO hours，cultト  

Vation・Cellautolysis was potentialduring the－Ⅵiddleof expoI－entialgrowtb p‡1aSe  

a11d thereafter the cellsbecar11e reSistallt tO autOlysis．Tllisfactseeilled tobecoincided   
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10  20  

Cultivation time（hour）  

yig．1．Autoly七まc activity of strai】1V37 cells grow11in tlle‡Ⅵedia wit】10ut added  

NaCland containillg O，う】nOle／lof NaCl．  

With七he previous firldings that autolysins of most bac七eria were present during the  

exponentialgrowthl）hase or toward the end of exponentialgrowth phase．CHÅN and  

GLASER（1972）reported tlユat t‡1einitialrate of N椚aCetyl‡nuralnic acidしalanine amidase  

Ofβαβggg混ざ隅βgα£βγわ鼻肌 KM frolⅥ ユogari蝕ま11jcaユ1y groⅥ7ing ceユ1s 上胤d a4■－－tOlO仙fold  

higller thar】tbat fronlCellsin stationaryphase ofgrowtb．MoNODANEβ£αg．（1978）also  

elucidated thatlog phase cells of〟feクー鋸勘㍑≠Sわ傲元k摘凝庚躇（ね止別描）ユダO3333exhibited  

autolytic activity andlost their autolytic al）ility as thc phases progressed to thc  

Stationary phase．  

Strain V37cells grownin tbe nledium contailling O．5mole／lof NaClfor various  

in七ervals did notlyse considerably for theincubation at 40OC for 30 minutes when  

heate（王atiOOOC forlO‡Ⅵir】uteS．  

On the other】ユand，Cells groⅥ7nillthe med；um witb．out added NaClalso showed  

au七01ytic activity at the growth phases from the earlylog to the middlelog．However，  

autol）－Sis＼＼▼aSlo＼＼丁＼＼－llCllCOl111）arC（l＼＼●itlltllat C）f cells gro＼V］li11thelllC〔liulllCO）ltainillg  

NaCl．Autolytic activity seemed to be stimulated by NaClin the growth med5ulr）．  

GILPIN e£al．（1972）dcmonstra七edthat mutant cells ofS£aタh5，lococcus aureusgrowni王1   
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the PYK medium containedl．O M NaClenhanced au七01ysisin the presence of NaCl．  

The rate and extent of autolysis was dependent on the concentration of NaCIwith an  

OPtimum atl．O M．OGATA andHoNGO（1974）also observed similar factin Clos£ridiu研  

ぎαCCん弘？－郎劇痛扉〆別離別法加肌．Growingcell＄Werelysed by sodiumiollCOnCentrations  

above O．1M（maximum effect at O．3M）．The ra七e oflysis depended on the age of the  

Culture．  

From the viewpoint of the resemblance betweenlysostaphin（bacteriolytic enzyme）  

and節句姉〆鋸肌淵摘α舶竹舶autOlysins，IvERSEN andGROV（1973）suggested七三ユat Strain  

S／I（LP／L：J・ln（，n（：…ベベ［（↓♪Jz，！・l（）l！1（・i（Tt（H111ayl）el）rO〔1uci帽 ab110r11－allargc a】110ulltS Ofl10l■111al  

autolytic activities or a glycinase with exceptionally high activity．The physioIogi－  

calsignificance of bacteriolytic enzyme（S）produced by s七rain V 37is no七 Wellun山  

derstood．The similarity betweelllytic enzyme（s）and strain V 37 autolytic enzyme（s）  

Ollthe NaCl（lel）ellde11CCisinterestillg．Effcct ofinor脚nic salts ollthe autolysis of  

Strain V37willbe examinedin the near future．  

The authors are gratefulto Mr．ShigekazuYAMÅNAKÅfor his sillCere aSSistance．  
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