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IrlPreViou5PaPerS，l・2）wereportedthatinthepresenceofCu2＋（10～4M）aidopentoses，D－arabinose（1），  
D－1yxose（？），D・ribose（3），andI）一Xylose（咽（Fig．1），inactivatein vitrotobaccomosaicvirus（TMV）and  

bacteriophageβX174andthatsuperoxideandotheroxygenrad呈calsgeneratedbytheautoxidationofthese  
SugarSarereSpOnSiblefbrtheinactivationoftheviruses．Moreover，WeSuggeStedthattheobserveddiffbrences  
inthebiologlCalactivityandtherateoftheautoxidationreactionsofthefburpentosesareduetotheircon－  
figurationaldifference，Sincetheorder【（3）＞（？）＞（4）＞（1）】isthesamebothintheactivityandinthe  

reactionrate，arldthesimilareffectofconfiBurationontherateoftheoxidationreactionandenolization  
Oraldopentoseswasreportedintheliterature．3，4）  
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デig．1．Acyclicstructures oFD・aldopentosesandI）－aklohexose5  

Aはohexosesareingenerallessreactivethanaldopentosesinoxidaモions（e．g．halogenoxidationorrreesugars5））and  

havebeenreportedtoexhibitveryweaknucleicacid－Cleavmgactivity．6）However，Wehaverecentlyfoundthat  

SOmepartiallysubstitutedaldohexosesexhibithigherbiologicalactivitiesthanthecorrespondingunsubstituted  
OneS．7・i2）MorerecentlyBucalagrαJ．＄）reportedthepossiわilityofsomecommonreducinghexosesbeingln－  

＼・OIvedinnucleicacidagingi／＝，il＞Oandage－reIatedd〉・Sfunetioningeneexpression、，（achemicalmodification  

OrStrandscission．王nviewofthesedevelopments，Wehaveexaminedthereductionofnitrobluetetrazolium  

Ch10ride（NBT）andtheinvitlY）inactivationofvirusesbyfourkindsofD－aidohexoses：D－altrose（軌D－mannOSe  

（軌D－allose（5），andかglucose（7）（Fig．1），WhichhavethesarneconfigurationatC－2andC－3，reSPeCtively，  

astheabovc－rnentionedfburaldopentoses，tOSeeWhetherornotinthetermofconfigurationtheorderin  

theirreactivityandbioIoglCaIactivityisthesameasthecorrespondingaldopentoses．  

M王ItCriaIs8nd Method5  

Preparations of aldohexoses were丘om commercialsotlrCeS and used without further purification，  
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bycarbohydratederivatives，Partm．＊Tbwhommqtllriesshouldbeaddressed．   
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SoumesⅥ′ereaSbl10WS：D－allose（句andD－altrose（吼SigmaChemicalCorp．；D－glucose（つandD－mannOSe  

（軌NakaraiChemicais，Kyoto，GradeG，R．IntheexperimentsofNBTreduction，aHITACHIMode120O－01  
Spectrophotorneterwasused・ExperimentalproceduresforNBTreduction，virusinactivationreactionsand  
assaysfbrinactivatedviruseswerethesameasreportedinpreviouspapers・1，2・9・10・11）  

ResL）ttS andI）iscussion  

rrhblelshowsthedatafbrtherateofreductionofNBTbyD－aldohexosesinbufferedaqueoussolutions，  
NBTconcentrationinthepresentexperimentwas125匹M，Whichistwoandhalftimesthatfbrthereduction  
byaldopentoses，l）becausesignificantratesofreductionwerenotobtainedatconcentrationsIowerthan50  
鉾MofNBrrlTheresultsshowthattheorderofreactivityinNBTreductionbythefouraldohexoseswas6  
＞5≒7＞8．Thisisnotinaccordwiththeorderforaldopentoses．1）   
職ble2showstheresultsofbacteriophage＠X174inactivationinthepresenceofCu2＋（10‾6M）byaldohex－  
osesaswe11asbyaldopentoses．Theresultsclearlyrevealthattheabilityofaldohexosestoinactivatethe  
bacteriophageismuchlowerthanthatofaldopentoses・However；theorderofthephageinactivationmagnitude  
was6≒7≒＄＞5，Whichseemstorenectnosignificantdifferenceamongthesugarsexaminednordoes  
itcorrelatewiththedatafor NBTreduction．  8  

Thblel．The RateorReduction ofNBTby L）・Aldohexoses◆  
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■Measurementsweremadeusing12mg／nllofsugarand125   
FLMofN8T．atpHlO．4and25O土0．2OinO．015Mearbonatc   

buffer，10minafterdissolutionofsugar．Thereactionlllix・   
tures＼Vereequilibrated＼＼・ithair，andtheAさ柑incrcasedlincaト  
1yduringthcfirst20minofreactiontime・Thedataarethe   
meanvalue50rthreedir飴rent measurements．  

Assho≠・ninFig．2，theresultsforTMVinacti、′ationwere  
very similar to the phageinactivation．In this case，nO  
statistically significant difference（トteSt，degree ofcon－  

ridence，0．95）wasわundamongthefburhexoses（5eefoot  
notesofFig．2），andallofthemshowedmuchloweractivi－  
tythan8D－ribose．   

Moritae′αエreportedthattheorderofthedegほdation  
magnhldeofsupercoiledβX174DNAbyaldosesis3＞  
1，ち4＞6，7，8inthepresenceofCu2＋（10‾4M），る）Thepre・  

sentresultstoletherwithMorita’sdatasuggestthataldohex－  

oses which have different abilities to reduce NBT do not  
necessarily diffbr slgnir呈cantlyln their virus nactivating  

abilities．TheslightdifferenceobservedforNBTreduction  
byaldohexosesmaybenoteworthy．Whilethisreactivitydoes  
notconformwiththatfbrthealdopentoses，yetinterestin針  
Iyitisinaccordwiththeorderoftherelativerateofeno主iza－  

tion（6＞5≒7＞S），repOrtedbyIsbell．3）Consequently，  
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Su「vivolrGlioぐん）  

Fig．2．1nactivation or TMV by D－aldohexoses  
determinedbylocallesionassayonhalト  
1eaves or∧こ植わαC〟〝告  

Thesurviyalratio（恥）representsthenumberor  
locallesionsderivedfromsugar－treatedThTIVtolhat  
deri＼・ed rromTMV ortheeont］・01rull＼＼・hichcon・  
tainednosugar．TMV＼VaStreatedwithhexose（12  
mg／ml）inthepre＄enCeOfCu2＋（10■4M）at370fbr  
3hrinO．1Mphosphatcbuffbr（PH8・1）lThcnlCaII  
values or the survivalratios were as払Iiows：5，  
74▲0＝た15．9；6，91，2‥と23．3；7，80．8土19．9；8，  
79．2去1臥6；3，7．2＝と2．7勒．   



Rcdue（jonorNilrOblucTttrazoljumChLoridcandilJ、，l（rOlnacti、・ationofVirusesb〉・D－Aldohexoses  16l  

the configurationaldependenceofthe ability of  
aldohexosestogenerateoxygenradicalsandtoin－  
activateviruses，ifit exists．maybedifftrent rrom  

that foraldopentoses．Forbothconfjrmationand  
StereOChemicalexplanation of the obser＼′ed dif－  

ferencesin reactivity and biologicalactivity of  
aldohexoses，further studies are required on the  
Substituded aldohexose derivatives＼Vith higher  
reducin＄abilityiandthesearenowinprogressinour  
laboratory．  
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lbble2．Jnaetivation of Bacteriophage【）X174 by D－  

AldosesinthePresenccofCu．コ＋・  

Aldose5  SuⅣivairatio（恥）  
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●Thereactionmixturescontainedl．7×108pru／rnlor   
DX174，5．Omg／mJor aldopentose or 6．Orn呈／nllor   
aldohexose．and10－6MofCuユ＋inO・lMphosphate   
burrer（PH8．1），and＼＼・erCkeptat370fbr3hr．Contro】：   
controlrunwithoutsugarandCu2＋．  
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摘  要  

D－アルドへキソースによるニPブルーーテトラゾリウムクPリドの還元とウイルス  

の行＝廟Ⅶ不腐化  

柏対 敵樹・裾湊 郁夫・酒井 昭弘・舜牧畜等 差三郎・西川 洋j朗  

三浪大′半舷芸化′’デ：糾ガ塗薬化学研究室  

これまでの研究によりl）肌∴アラビノ∴…ス（1），】ト仙し巨牟ソ肘∵スく2），D－リボソ…ス（3）およぴぃ仙キシロ・鵬∵ス  

（4〉が，室弧，鰭勘液中ニトロナノし朋－テトラブリウム（Nlうで）な還元し またCu2十の存で！三下でウイルスな不活化  

することがわかノつたので，これらの約とC－2，C－3紋のう鯛；配置が同じであるn岬アノし卜㌍叫ス（6），f）鵬マンノ  

脚スく8），l〕一－コ…ス（5）およびiトグルコ…スく2）（いずれも戸別奴‡砧）のNBTj敬元九 バクテリオフ・デージ¢Ⅹ  

17′重およびタバコモザイクウイルス（TMV）の不活化反応（リン酸緩断線吼pl王臥1，37℃，3咽職射1計軟骨した。  

その結乳Mうで還元力は，ベント叩スと興りた反吐：性順位（6〉5〉7〉8〉）が得られ，これはIst）ellらによっ  

て浦賀されたてルカリ条件ドのへキソ…スのエノ…ル化速度とほぼ－一致した。ウイルス不清化力ほ，いずれのへキソ  

叫スもま）－リボ…スより′j、さかったれ ヘキソ…ス閲では隠瞥差は認められなかった。   




