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ノIhstract   

lsolntinn‖1■＼71ruses行01TISe＼Va即S an（ise≠・瑚C Slugeh j∫la SeWagH Llleatmen†ノ  

plantiTl（二）hihiro，1lokkaido，｛r㌢1ParLWaS用rricdou（JLograspthe kincticsurvirEll  

cont［⊥1ninatioTlOf scwagpHし1urinどL†1e prOCeSS＝f sewage tT、entmCnt．LTlOCula of  

駅Wage－〕r・SeWa首e扇u（上郡Sa汀1r）】ビS∫orce】】川」ture51㈹rビPrepared L－y PreCipitatjく）Tl  

＼Ⅴ州110％polyeいlン・1cncgly川1♯6000日n（10・5M】ヾ扉ニ．and exLTa山on with LT■icl－lo  

rotrifluor（）eLhane．）his proceduIe redし】CeLlt・汀ectivelv the cytotoxi〔モjLy ofinocula  

tuld alsoeljnlinatcdthe L：OntamiT】aLjollOfmi〔1r＝Hlgnnisms．ViruSCS Were（1etectcd  

in R3署of raw t，eWagCS，5（欄ofpr‖Tほ＝・ySediments．33潜ofaetival山sludges，17劣  

ofchlorint）Le（1scwageenluentsarl（1摘ofdewHLeredsludges・Thc viruL｝eS jsolated  

＼VeTり1仁山01Firu5t）rPeSl，2aTl（】3，COXSaCkjピVirusB5日－1｛1adenoviruH・  

lJHminatesurt血ewEitCr，gr（）uIILIwateror■L：r（）PS  

Z・9）only a few sIJr・VeyS．however，have beerl  

Carried”uLinJapan tlhout the occurrencc of  

vir・uSCSinse、V堀eOrSludge5，8）・Asthe〔】ernと＝11  

土or sewage treaLmentislncrHはShg，the a－  

mourltH（）r（1ischargedi，t・WagC C餌uent・臼［l（1thcn  

封1已1Sequent（7i叩OSaヱ of sIudg、e 紀ユsoiJICredSe  

COnC（）rTlitantly．IしiE，LhcreforeiTT叩l）T・tn】1t tO  

SurVey Virus sl】rVivalin Lhe selVage treatnlPrlt  

SySterTば Lo consider r）Otentialpublic health  

hazards assoclat．e（lwiLllViralpolll】tiorlUl■tilU  

envjronmcnt．The pr●eSent rePOrt（1f・SL：rii）CS the  

resl】ltH O∫ a さrear－l（）I嘱・SurVey（つf virnlcon  

Lanlirl山10nOfseヽV8geSalld sludges（三（ノーlec亡ed8と  

lntroduction   

lnJ叩臼－l，S川7ageis gencrallyI）r’OCCSSed b）・  

pl・ell爪inary，Prl111ary，He【＝し）∫1dary（bj（〉lnglcal）  

an（1rlisinrecta両treatments，臼rldlnmany（二aSし】S．  

SeWaどe Sludgei5，digestcd anaerobically aTl（l  

dcwater軋＝1eforcdispし）Htl［，Thereuseぐ）rtreated  

S〔nVagC Or Sludgeis becomin呂■lntereSting，日加  

拍is aI（reH叩tis pr～l（Tli（〕どdin some∫Tlurlic】p8ユ  

Lre山TllentPlant＝1Tl．Japan．   

VirtlS㌫1】rVivと11durimg tr円山汀ほntS（げsewと1ge  

（汀Sludge tl員H t】een Sしtldip（】t】Vlmany W（〉T’k甘S．  

T†lビSe Studieト haveJndicate（1Ll】at VirusI・e－  

maiIli上1gin†．hp s川7age〔1r Slutlgc can（：川1  

，  

（汎〉illiro O80．  

al  

＊ †）e担rい11ent（】r＼rcterinaryljublicIIealLh  
Or－A汀l・icult11re and＼／etcrinarぅ7ル1ヒJicine，  

＊禅 t）epar†．merLL or H）・gip†1e，Sapp－汀（〉Nlヒdlc  
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始Ch proぷeSSing St吉昭■e of a8eWage tre8もment  

pl且rlt主ncまudiflgraⅥ7SeWage、prlm8ニrySedlmenし，  

aetivate8 sludge，CblorlI旭軸d 蛎W8geぞ用Ⅶ8nt  

anddβWabredsludgel■orre張eaSf町tili紳r．  

Ma玩ri′al88md mt≡仇¢ds  

蝕擁両極＝顔．   

Sqwagesampユ曽SIV¢reの11ed鹿drromasBW且ge  

tr蕗t血奄ntplantinObl九iroCityhavi賭apロ匹一  

Iation 8f且樋uL15¢，000and beimgユoc且桓din  

no∫tllern paft OfJap且n．√rhi8pl且nt，Whiell  

憶eS t加activated sludge process，treatS40，qOO  

m苫¢fdome或i（TSew′緒epefd嵐y．Aecordingb  

仇βnle蝕od ofIwA5AKIet∂1．5）．samplや＄OrraW  

SeW昭月毛RS），臼Ctlv＆t喧dslu軸e（AS）恥1deon－  

tairling2潜ロ∫sol紘 and eblQrinated s飢Va郎  

8魚u¢nt（CSE）were co11ected t，y SO乱ki昭電am－  

pdn＄（ 

hく），urSvand軋もOuも50qtol，∝旧nヱoftbesa血pl由  

were閂ueeヱedfrom thetaInpOnS．AbouIl，0ぬ  

m‡of primarysediment（PS）出uidcQntai一山Ⅶ  

5％of′召01idw8日Pump守doutin、Sもeれ1i名edbβt七1弧  

Dew鉄t紺edslud即（DS）wa8 COll¢CtCd directly  

f柑mth母beltf11ter．S且mplingwa5un舶r紬bn  

ineverym8nもh betwだenMay，1979t8′May，198仇  

丹紳助摘血判Ⅶ酢蛸叫助け町ぬ明沌頑頑如   
0癌αnic動cu血如札Thesampleswer8tr軸捷d  

usi咽餌食如hniqu8ロr（ユ1a5Seもal・8）・PSand  

AS軸idwer8．ぐentri！ugedat8．皿D￥′grCけ2Qmin  

盟nd tわe sedimentS 椚reCDllected・m嘲噂  

官ramBeaUhofP乳ASand DSweresu叩ended  

in且bouL2q′和まof dist主11ed water，a漉d tlle pH  

W乱S adjllStdも07．仇 These suspensiQnS Were  

弓taTti11gmatやTiき1日fc，rfurtilerpr（沌e櫨1鳩．Four  

huTldねd血gof班esqueezedliquid sa叩ples 8f  

RSandC馳werestartir喝ma如ialsrて）r†雨t抽r  

pJr（）eeS別ng．Each、SamI〉1ewas叩ixed with12′g  

ofbβefex車ractandごentrifugedatlO．000x′gfor  

銅m主n with the exc8pti（）n OfCSE．Tムe pH（げ  

th8SUpePn如ants and CSE wa5adjusもed t霹）3．′5  

and抽ere5ulting80CSW即日COllectedbyc8れtrト  

r堀8tiて）れat3．00UxgねrlnⅢir】．TltesedinleT－は  

Were dj品8α1vedin3nlgOrO．15MⅣa甘HPOヰ且nd  

一 望  

由ntriruged 己1t 20，0瑚×g r仁汀1＄mlIl． A代打  

adj址SLing pH to 7．2．the superna払nts were  

SuPPleme一座d witb O．3to O．5mgofantibiotiぐ8  

（2けβ00U of penicillin pやr m乙鼓nd20丁場Of  

StreptOmyCin per mg）and廿日edがinqcu18－or  

ceユ1cu】tures．   

乃Ⅵ如血血加＝両紙p両脚穐扉印灰頗肌用獅  

研オ 削減お丘 が加減弛肋♂ 郎肘即毎閏 祝融  
擁函みm頼抑岬叩頭毎耶   

ThesqueezedliqtユidsamplesofRS8ndCSE  

w¢reCenLrifl喝edatlO，080xgfor28mill、PS，AS  

温n【1Ⅰ）SweretreatediIltrleS魚meWayWitllthe  

method of o帽anl仁兄oビCulation．ThQ400、m乙of  

sonicat寧d sludge susp印Sions w已rせ洪水狂漁場顔  

atlO，000xgfor201鶴in．八代eradjllStingthepHl  

the4日Om∠each of払e＄upefnaはntsweretre且ted  

w主上bl翌mヱor caけ月erum，40g o、f polyetbylerIe  

glycol＃60nO（PI∃G）andll．7g8fNael．Aft即  

stlrr主ng！′or6t）min，theprecipl旭tesf、Ormedwef台  

alIowedtosettleaと4C over】1i如t，folユowedby  

e¢雨でir≠gation at8，000冥g fQr卸mi11．r「he  

precipitates were印叩鋸南din祖b（）ut28m占′ぱ  

phosphate buぼered saline（PISS）．T誌e su鼠－  

pensionsIVere ex止血cもed with an equalvolll汀帽  

（）1■ trichlorotrif】uoroethane（でTF）by hく）mの一  

首enizing乱扉centrif噸i堀atヰC・WheIltll¢  

aqu㌍OuS phase w且Sturbid．t山s倍文traむtionwas  

rep拍ted．Thc且q岬Ou8由ase＼VaSthencenはi－  

ru郎d at9仇00Oxg ror60mi－l．The precipikte  

Obta上netl＼V町e5uSpen加din4mJQ∫Eagle’s  

rⅥinimumessenti鉄1medium（MEMうeon七山ning  

l％calf serum or fet且1calr錐γum．500U ロー  

peniぐjllin per mヱ，500〟g Of streptomyくCln p¢r  

mZ and60J」gく）F態度namyc川p¢r mg．T血e re－  

sul加ゎg su百penSio几S were tlSed rQrinocplatiom  

ort．be cellclユ1tures．  

〔おエ慮仁山ヱ亡urgざ．   

H早l▲a，Verα 札nd RGblcells w蛙re uSed for  

virusisolation．Ver〔）【：ells wcre used during  

May，1979to Oc8qber，1979．BGM ce11s we代  

use11duri帽N亡〉Vembe【・，1979to王舶y，1980，and  

H（山aじellBWereu墾dduringJune，1979払May，  

19糾．Theじel】s werecnlturedinEag18’写MEM   
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andinoculatedintoverocells．Cytく）tOXice恥ct  

wHs observpd in the Eell cultlires inoculated 

with tiamPles of RS，PS，and AS on the next  

d8y Ofinoeu土a仁ion．Ⅳhen如上■01d diユutjon of  

RS sample．aTld rDurfol（】dillユtioTl（〕r PS anし1  

AS saml）Ies w｛lreinoculated．the cytotoxiclty  

＼VaSI10t Observed but¶几〉VlrtlSeS Wやrelsロ1ated  

from any samples．The TnethQd of organic  

仙）CCulati（〕nWa弓uSed（〕山ダOnく：eSiJ】Cet】1epr印a－  

rations by（）rganic鮎ccul良tion showed cytり－  

toxicltyaSde5Cribedabo叩．   

1’he method or precipitと山on withI’EG arld  

NaCl，and ¢ⅩtraCtion with TTIl’was carried  

out【1uringthe periodfrc－mJu爪e，1979tのMay，  

1980．Although only ASsamp】es prepared by  

thls methodin AuglユSt 寧nd September，1979  

andin Februar夕，1980showed cytot｛）Xicityip  

HeLa cell岳．virus w嵐SIsolated from the AS  

samlPlecoユIectedirlS（・pとerれber，柑79afterb】iJld  

passage（、rrable2）．上】xcept ror these samples．  

cytotoxIcity and contam江ほ山行汀 Of micro－  

Organisms were not口bservedln any of the  

Other saTnples．To de転rmine the e恥iency of  

the method of prec叩i拍1io月 With p昆G a月d  

NaCl，and extraction with rLl（rF to recover  

Virus t■r（〕m Samples，POlio＼・irus type2沌CCine  

strain waB added as a Tn8rkeT V主r11冒 tO the  

samplesofRSa†1dCSE，andLhesampleswere  

tmated usirlgt上】e5amePr（フ亡eduれ∴ Tberesults  

（「llablel）8h（〕Wthat2to9％ortheaddedviruぶ  

Were reCOVeredinl’BS s11SperlSiort bt，fore or  

after treatIn即1t With TTFiWrlereaS仇15tol％  

of Lhe virus was rt）COVeredin th（ざ finELlma－  

terials u5ed且Si∫10eu】a．  

血c王d首nCeげuよ′鵬錯病〟ほSαmp上esαndid帥壬≠一  

庫血血＝れ助川血鱒ふ沌壇．   

As shownin Tablc 2．the viTlユSeS Were de－  

tectediT110qf12（83彩）RS samples，6df12  

r50％）PSsaJnples．40f12（詔％）AS醍mple6，  

20f12（17彩）〔】SE samples，即1〔王lof12持％）  

工）S粕mples coljecte（lrlurirlg伽preiod fro汀1  

J11ne，i979LoMay．】9弧treatcdbytllemethod  

Of pTeCipiL如ion with王）EG and NaC】，and c文一   

contqining 川廼 c已げ serum and 60〟g Or  

kaれarnyCin per mJ． A鮎rinoc山atit｝JlOf  

saTnple5，thecellsw即em、aintainedinthesame  

medilユmCOntainingl好calforl■etalcalr如汀um，  

1じOU（つr penicillin per TTl‘，100〃g Of strept〔ト  

mycinperm上江nd朗〝gOfk8几amyCiTIPermg・  

Ⅴよmα≦ざの′．   

The prepare〔1samples wcreir”〕CulatediIltO  

rour monolayer cnlttlreS（0＿1mJper cuH皿re）  

酢OWnin tube8（15X150fhm）or ml】1tidish  

disposotrays（24holes，16mm；LimbroCherni－  

c8⊥ Vine】8Tl（1，N．」．．）． Afterlhour of ad－  

sorpt行汀L at36〔つ，1mヱo一丁Tl扇ntenace medium  

was added amdirまCut〉如edat36C．WheT－CytO、  

pathiceげect（CアE）appeared，thecultureswere  

rr（）玄en and thawed，and tIle Clllture ftuid日Were  

inocuJakdiJlわ ーre扇l叩ユtu指S． Wh相土山  

（二Ulい1reS Shc〉＼VellCPl王 a卵in．the samplein－  

oculatt・dinto the culLures wert・judged asvirus  

匹）Sitive aれd k叩t at－2n C ror futurei加ntト  

8catior10risolated viru5e5．ThtゝCultures whjch  

didrlOtshowanyCP！く（iurir噌7da）7SローiJICUト  

bモ1tlon or sh（）Wed cyt（｝bxiclty，Were pa弓Sed  

t）lin（11yafterrreeヱ1ngandth且Wlng．WhenCP王f  

appearedin the ct11tur¢S Pa6Sed blindly，Lhe  

Cultuer fluids were passed agaiTlt心 fresh  

CU比ures and thや上u】ture岩見how血g CF’E wer℃  

keptAL －20 C． Wh色n tlle Culturcs pasE；e（1  

blindly did notshowarly CPE．the sarnpLcinr  

OCulaLed was judどed aちVirus negative．rll【le  

isDlatedvirusstrainswer8tyPedbythencutraト  

ization te8と（NT〉 agai¶如el〕terOVけus serum  

t－001sbyPiggybackmierotransrertechniqlleユ）．  

ThevirusesshQWlngtyPicalCP工・；oradenoviruビ  

WereidenLifled bythe c（）mplementflXaLiontest  

（（】FT）usingirrlmune≡eruTIl昭ainst hl川1an  

ade‡〕0ViT11Stype2．  

Reslllts   

励α～uα如乃‘オ ≠毎 prepαrα山0几 me亡加ds ルr  

uよr比占 koヱα亡われ．   

Tlle Sampl即 UOllectくゝdiTIMay．1979 were  

treat巳d by tl－e method Df or関山c且occ111atiqn  
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T且bJel・Thee用dency ofvirus reごbveryby the PEG－NaCl－TTF m洩hく〕d．4）  

pBS、SuS‡〉8nSi？n邑fter  
Initial PEG－NaClpre¢1piも乱tion  

PBSs11叩enSion8fter MEMsuきpenSionu自白d  ’ 
TりFextr且Ction  a8inc≒¢ulum  Sample  

Voluェne  
Vol11me R即0Veryb】  Volume Rec耶eⅣ  Vロ111me Recロマery  

Rawsew昭eI  

Raw由wa酢fl  

CIllorin如ed  

4恥mJ  Nottesもゃd  

400汀り 罰mJ  2労   

40（）m‘ 20mJ  5労  

20mヱ  2％  4mJ O．15％   

Nottested  4m‘  0。8％   

28mZ  9％  4m£  1労  

れOn¢mJl．5×1p7TCID5ロ）ofp¢1iDViru日type2柑CCin¢StraiれWaSaddedasamarkervirusto   

eaehsample，andtheSamplesweretre離edbyたhePEG－NaCILTTFm8thoda6desc（ibedin  

伍e te】モー 

b）；R白C〔川eryWaS紘p代SS声d aspentofiTlputVirus 

Ta帥2・Theisola山nandidenti毘caLiQnOfvirusesrrpmse勒geSandslud君田uSi喝  

theme址りdofpr8Clpitati¢nWiけIP量∃G andNaCi，andextra血10nWiもhTTF．  

Chlorinated  

鮎ws帥age 慧慧詰  
Activate（1  
Sludge   

Dewat即ed  

・・・  －・・∴、  
m〔用ndyr  
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＼、1  

ぎ3  l）－1   
－  P－3  P－3   一  

P－1，2．3，p⊂揖0VirはStyPeI．2．3，Cカー5；CqXSaCki訊iIlu5Btypモ5．Aむadenovirしは．   
P－2十；Tlle reSultくうf NTindicaLed th8t Virusesisol＆ted conはiI－ed poli椚irus type2and  

untypable virus．一；Viru臣negative．  
さ Vemcells、町々ざ81はed dufi鴫JllT叫l釘g toOct（ユber．1g79and BGMcellうWeTeuS鴎during   

N（〕Vernber，1979しで）M盆y，19gO．  

tr拉C鯨即IWith TTF．Thモ｝SeVir11SモS Wereid稔痍t主一  

触dbyNTひrCFT．′董’hevirusesi与01atedwere  

p（〉liovir11詠typeSl，2and3inJune，July a汀d  

Oetnber，1979、an〔まMay，1980．；CO施aekievirlユ£占  

type5i11July．Augu軋 Septemb烏r and Nく）－  

Vemb即，1979、 The virlユSeS 亀howing ty如qd  

CPE or adtヲnりVir11S㊥S．8日 eVid柳た8d by Cl事、T   

wereisolatedfr（）mthesampl餌OfRS℃心t乱ined   

｛1url咽 DeceITlber，1g79，January，February   

and Aprlユ，19執〕．  

Discussion  

でhe笥amples QrRS．PS and AS pr叩即edby   

th威0曙anic noccuIation method sb¢Wed cyto－   

4 一   



Virus】soユatioれ行D】¶SewagモS  

non－bacterialgastroenteritis，Thevirusassay  

systemsusedinthepresentstudyweresimilar  

totheirsystem8eXCeptthetwoblindpassages・  

Thercfore，the types of virusisolatedin this  

sとudy，Ⅵ－hi油were p（班oyir岨C凸ⅩSaCkievirⅦ5  

Bandadenovirus，Werelimit㊤d．   

Viruses were detectedin17％（2／12）oiCSE  

samples ELnd8％（1／12）of DS samples after  

blind pass且ge．Poliovirus typesland2were  

isolatedinJune，Ⅰ979and ct）ⅩSaCkie virus B  

type5was1日olatedinJuly，1979．FuJ10RA8・nd  

LoH2）reported that58％ of the chlDrinated  

e凱腔ntSampleBteSted were pos損verorviruses  

by either the polyelectr（〕1yte60．polymer two－  
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日本北都の一下水処理施設の下水および  

下水汚泥からのウイルス分離  
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（札幌医科大学徳生学教室  

札幌市中央区商1粂西17丁目 060〕  

播  要  

北海道帯広市の下水処理施設における下水処理過程  
でのウイルス汚染の変動を把握するためにウイルス分  
隊を試みた。下水あるいはド水汚泥試料を培養細胞に  

棲種するにあたって，或科をポリエチレングリコール  

6000と0．丘M食塩による沈毅およびトリタロロブルオ  

ロエタンによる抽出の前処理を行なった。この方洩に  

より接種材料中に含まれる細胞毒性物質および微生物  
が効架的に除かれた。座下水の88％，初沈活泥の56軌  

活性汚泥の33鬼；，塩素処瑠放流水の17浴寿よび脱水括  

泥の8％の各式料からウイルスが分離された。分離遡  

れたウイルスはポリオウイルス1．2左はび3型，コ  

クサッキーウイルスB5型．およびアデノウイルスで  

あった。  

帝大研報す13（1983）：73～7る，  
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