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A丑STRACT  

Restrictiondigestionpatternanalysishasemergedasausefulto（｝1inassesslng  
strainvariationatthegerleticleveltThepresentstudywasaimedatexplormglt”tilityln  
assesslngS旭invariationin7謁chDmOTWVaginaLisandcorrelatlngthesewiththeclinical  
presentation・Vaginalswabsamdurinespecimensobtainedfrom500womenweTePrOCeSSed  
forisolationofTvqgir2aLis bywetsmearexarninationandculturetechnjque・Twenlyseven  
（5．4percent）specimenswerefoundtobepositiveforTvqginaLLs・TwelvestrainscouIdbe  
axenisedoutof19isolatedbyculturetechnique・ParasiteDNAwasextractedinbothearly  
andlatestagecultureofstrainsbothfromsymPtOmaticandasymPtOmaticsuqects▼PaTaSite  
DNAwasisolatedbythreedifferentmethods・PfoteinaseKdigestionwashumdtobethe  
most suitable method compared to the methods uslng guanidiniumisothiocyanate or  
diethylpyrocarbonate・DifferentstrainsofT喝InalLfCOuldnotbedifferentiatedbybanding  
patternsfo110WingrestrictionendonucleasedigestiDn・Althoughthestudydidnotrevealany  
genotypicvariationaplOngdifferentstrains，thepathogenicpotentialoftheparasitemight  
para11ellhephenotyplCVariationasaresultofdifferencesintheexpressionofvariousgenes・  
ItmaywelIbethathostfactoTSmightbeplaymgaerilicalroleinthepathogenesisof  
tricbomDniasis．  

1NTRODUCTION  

Inrecentyears，．Tuchomon鮎Vqglnahshasemergedasthemostcommoncauseof  
sexual1yt加Smitteddiseaseofparasiticorigin（LevineL，1991）■Trichomoniasisresultsin  
significantworldwidemorbidity・primari1yamongsexuallyactjve 

． 

rangeofO－65percentamongdifferentgroups（Lossick，1990）・AnearlieTStudyfromPGI，  
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Chndigarh，lndia，reVea】edanincidcnc？Of6・8p？rCent（SharInaetal，1988）・Theclinical  
presentation oftrichomoniasis showswILle variat】On ranglng fr（）m COmplete absence of  
SymptOmStOSeVerCinflammatorynlarlifestationsasurethritis，vulvovaglnitis，CerVicitisand  
thea550Ciatedcomp］icationsinfema）es（Kiviatetal，1985）andurethritisandprostatitisin  
males（lJatif et al，19H7）．0ver and above，trich（）mOniasisis believed to enhance  
SuSCeptibiLitytoH7Vinfection（KriegeretaJ，1992）・  

Despitethevastliteratureavailab7eonepidernfoIoglCul，ellnicaZ anddiagno5（Ec  
aspectsuftrichomoniasis，1ittlejsknownaboutthevirulencefactorsoftheorganismwhich  
COuldexplainthediversesyrnptomatulogyofthedisease・Toeluci（late5traindifferences，  
thereisneedforareliable，rePrOducib（etyplngmethod，Whichinturn mightrefLectthe  
physica】or hiochemicalcorrelates of virulence．AttemT）tS have been made earlier to  
diFferentiate T v咽inal加strainsl－y antigeniccharacterization（Alderete etal，19R6）and  
isoenzymeanaIysis（Vohraetal，199J）butw［thoutmuchsuceess・  

Tnrecentyears，T）NA－tyPlng，aneWtO【）Lasasensitiverneasureofstrainvariation  
atthegene（icLeve＝1aSPrOVedvahJLlh】eindifferentiatlngPathogeniefromn（】npathogenic  
protozoa（Nash ct al，1985）・One approach to DNA－typinginvoIves a甲rOSe gel  
electrophoresjsofrestrictionenzymedigestedl〕NA・Thisreliablemethodoftyplnghasnot  
beenput10teSt，tOaSSeSSit5u柚tyJntyPlngOfT：vqglnaLLssLrains．ThepresentstudywilS  
undertaken to cxanline the possibility ofdifferentjatlngSymptOmatic andilSymPtOrnatic  
ClinicaLisolatesofT：vaglnaLtybasedontheirDNAbandingpatterns．  

MATEmALSANDMI王THOl）S   

Su叫ecLs：Fivehl】ndredwomeninthechfLd－hearlngage，grOup，attendil）g［heObs【etriesand  
GynaecoLogyOutPatientl〕epartmen［OftheNehruHospital，attaCheしItolllePostgraduate  
tnstitute of MedjcalEducation and Research、Chandjgarh were selected for the study，  
ThesepatientswereattendingthecIhicf【）rgynaeCOloglCalcomplillnts，antellataJ／postnaLa7  
Checkupandfamilyplannlngadvice・Thestudyperiodextendedfrol一一March1991toMay  
1993・History and clinicalfindjngs were recorded for al］the subjects on apreplanned  
proforma．  

Specimens＝Midslrea111urine samples were co11ected from female patients and male  
COT）taCfsofwomenpo5iIjvefoTTl｝喝EllaliLAtthetimeofpervaglnumeXamination，tWO  
VaglmJswabs were co11ected uslng Sterile cotton－tlPped applicators．The salllples were  
irnmeJiatelytransportedtothelaboratoryforfurtherprocesslng．  

Proeesslng＝One vaglnalswab and a drop uf the centrihlged sedimenしOfurille Were  
inoculatedintoTPS－Iculturemedjumforinitiationandrnaintenance（｝fTvaglnalLsstrajns  
（Djamond，197（））・Theothervagina】swabandanotherdropoftheurinesedhTlentWereuSed  
topreparewetsmeilrSWl－ichwere examined†brthepresenceofT一′ugLrtalL～LThestrains  
isollltedin culture were axenjzed usil－gpenicillin（1000U／mi）and streptomycin（1（）OO  
uyml）in the cL］］Lure medium during fiTSt3－5sub－Cultures．Axenic strainswere further  
Cultivatedint－ulkfortheisolatfonofDNAinsufGcientquantity・Largescalecu‖vatfoJIWaS  
donctwice，OnCeafter3－5subculturesandagalr］after40－50subcultures10Studytheeffect  
OfjnvitropTUpagationaswell・Theparasitesinmid－1ogphasegrowthwereseparatedby   
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werestoredat－700c untilfurtheruse，  

Isolationo．DNA：lsolationofintactT vLqinaJLTDNAwasattemptedbythree different  
methodsasitisrelativeIydif丘culttogetintactDNAowingt（】thereleaseofendogenous  
nucleases（WangandWang，1985）．Amongtheproteinase－Kmethod（Rubinoetal，1991），  
guanldiniumisothjocynatemethod（Paeeseta】，1992）anddiethylpyr？Carbonatemethod  
（Riley＆Krieger，1992），the proteinase－Kmethod was selected aslt WaS found to be  
SuperiortotheothertwomethodsinisolatlngundegradedTvagEnaLL9DNA・Tothecell  
pe116t，1qtimesitsvolumeofb，SisbuffercontaininglXSSC（150mMNaCl，15mMsodium  
Citrate），300mMNaCl，0．2％sodiumdodecylsulphate（SDS）andlOOug／mlproteinase－K  
（PreParedfresh）wasaddedandincubatedina65Ocwaterbathfor30mins．Afterchecking  
forcompletion（JflysIS，phenol－ChloroformextractionoftheDNAwasperformedaccording  
to previously described methods（Sambrook et al，1989）・The DNA obtained was  
pTeCIPitatedwithethanolandthepelletsuspendediJ］500ul（）fTris－EDTAhuffer（TE，pH  
7．6）．RNA contamination was removed by treatment with20ug／mlRNase．The DNA  
SuSpenSionwassubjectedtoonemorecyeleofphenol－Chloroformextractionandethanol  
precIPltation．TheDNAisolatedwasquantitatedbythespectrophotometricmethodandthe  
quality w竺S aSSeSSed by agarose gelelectrophoresis（Sambrook et al，1989）・The  
COnCentratlOnOfDNAwasadjustedtoO．5u釘ul．  

RestrictionDigestionandtiandingP且（ternAmalyse5：IntheinitjalexperimenttheDNA  
WaSdigestedusingEcoRIalone，FhdH（a10rleandbothenzymeSSimultaneouslytoselect  
the enzyme glVlng Clear bands fo】towlng digestion．Hind［］［enzyme was selected for  
restrictiondigestionand3uloftheenzymewasaddedto20ulofDNAsample，Themixture  
wasincubatedovemightat37Ocinawaterbathfollowedbyagarosegeleleetrophoresis  
afterl（ibour5．  

DNAisolates were digested and completion of digestion wa5Checked on a  
minl－gelelectrophoresis apparatus with O．8％agarose slab．Lambda DNA／HindlH＆  
¢x174DNNHincIIdigestwasusedaヲSt竺ndardmarker・ArandomsampleofuncutDNA  
wasalsoruntOdemonstratetherelatlVelntegrity ofDNAused．TheDNAbandswere  
Photograpf．edonaPolaroidfilm（type665，PolaroidCorpn．USA）andanalysed．  

RESULTS  

ltwaspossibletoisolateT’vLWnaLLsfrom27subjects（5．4percent）outofatotalof  
500subj巳CtS Sereened・Strainsisolated frorn patients eomplainLHlg Of vag）naldischarge  
and／orpruritus・dysuriaanddyspareuniawerec？nSideredassymptOmaticstra子ns（8such  
Stra享nswereobtained）whiletheisolatesfrompatlentSWithoutaIVSuehcomplalntS（4such  
StraモnSWereObtained）wereconsideredasasymptomaticisolates（Tablel）・The12axenized  
Straln5WereCultuTedonalargescaleattwostages，OnCeafter3－5subcultures（earlystage  
Strains）andagainafter40－5Osubcultures（1ateモtageStrains）・DNAwasisolatedfrom6each  
OfearlyaIldlatestageculturesfromsymptomatlCpatientsand4earlystagestrainsand3late  
StageStrainsfromasymptomaticsubjects（Table2）・  
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Tab］el：I501ationofTHchomona”qglnali5inthestudypoptllation  

Melbodorisolal血   Symp10ma血Wom帥（16）Asymp10maticWomem（11）  

VSonly  

USonIy  

VC only 

VS＋US  

VC＋UC  

VS＋UC  

VS＋US＋VC  

VS十US＋UC  

VS＋VC＋UC  
VS＋US十VC＋UC  

VS，Vaginalsmcar；US，UrinBSmear；VC，VaginaLculluTe；UC，Urineculturc   

Table2：SourceofstrainsusedforRestrictionDigestionPatternanalysIS・  

Subculture Stage Patieot Status Str且iIINumber  
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E
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E
 
 

S
 
S
 
S
 
S
 
A
 
A
 
S
 
S
 
S
 
A
 
S
 
A
 
 
 

胴
御
研
㈹
器
㈹
器
昭
雄
 
 

S，SymptOmatic；A，aSymPtOmatic；E，Earlystage（3to5）subcuLture；L，Latestage（40to50）subeulLur6・  

DNAisolationfromthreestrains ofT叩ginal血uslng threedifferentmehtods  
indicatedthattheproteinaseKmethod was best suitedforobtajmngintact，undegraded  
DNA． The DNA obtained bylysIS With guanjdiniumisothiocyanate and  
diethylpyrocarbonateshowedmarkeddegradation（Fig・1，1anes3，4and5，6respectively）  
andhencethe sampleswereeonsideredunsuitableforfurtherusei11digestion pattern  
studies・However，theproteinaseKlysisbuffermethodshowedmitlimumsmearlnganda  

J■■■   



DNA BANDING ANALYSIS IN TRICHOMONIASlS 

distinctbandofir］taCtDNA（Fig・1，lanesl，2），SDallthestrainswerefur（hersubjectedto  
thismethodofDNAi501ation，  

1 2 こ】 4  5 6   

Figurel：Conlparisonof3diLfBrentmeLLodsusedfor7’v顧a／i∫DNAisolaLion．FiguTCShowsA（；Eof  
UndigcstcdDNA（s［rain211／91）i501atedfollowinglysiswlthproteinaseK（lalle51＆2）；guanidlnium  

isothiocya・1ate（1anes3＆4）ordjcthylpyrocarbonat巳（1anes5＆6）．  

TheuncutDNArevealedamajorbandwithmobilityequivalanttoaDNAsize  
greaterthan23・1kb（Fig・2，1ane21）asTaSObservedhearlierexperimentsaswell・The  
digested DNA samples ofdifferentstralnSShoweduniformsmearlngOfDNAindicating  
SOmeamOuntOfdegradationofDNALThiscouldnotbeavoideddesplterePeatedattempts  
toisolateDNAinanintactform．  

MultiplebandswereobservedinbothsymptomaticandasymPtOmaticstrains（FigL  
2）rThebandswereseenm｛）reClearlyinlaneswithlessbackgroundsmearing．Whereverthe  
bands werevisible，these were similarirrespective ofwhetherlheisolate wasfrom a  
SymptC，maticorasy皿PtOmaticcaseandearlyorlatestaBeStrain．Mostofthebandswere  
COmmOninseveralisolatesandnoisolate－SPeCifiebandcouldbeidentified．   

DISCUSS10N  

Emergence of trichomoniasis as a miりOr SeXually transmitted djsease has  
enhancedtheneedtoelucidatevariousaspectsofthemolecularbioIogyofT：v（堺乃alissoas  
tounderstandthepotentialmechanismsinvoIvedindiseasepathogenesis．Sofaritisnot  
ClearwhyonlyaproportionofinfectedindividualsbecomesymptOmaticwhileother5do  
not・Someworkers believe thattllis may beattributed to theinl1erentVirulence ofthe  
parasitewhileothersimpLicatevarioushostfactors（H（）nigbergetal，1978）．  

The differeneesin the morphology，eXperimentalviru1ence，enZymeS，Surface  
Carbobydratesandproteinsofdlfferentisolates havenotbeenfound usefu1forclassi申ing   
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2二！．1kb→  

tI．2kb一ナ  

ngure2＝RestrictiondigeゝtiorLpaしIemanaJyscsoL■TvagE′拍IiAIDNAfromsylllptOmaticandasyTTIP†omatlC，Car）v  
andLatcslageisolatcsdigestedwilhHin（”1lrcsLriFLipn巳ndolluCleasじLane】，L〟mbdaPワA／HLnd［Ll＆6  
X174DNA／Hi／ZCL［digesl；Lanes2to－3symptol－1atlCLSOla［es；LaLleS74［021），aSymPLomat．cJSO】ales；l・aL）e21，  
u71digestcdTvug71talisDNA（23・lkbbandorurlCutDNA）；Lane2＆3，Strainlリ／リ2－Car］yandLaLestagps；Lanes  
4＆5，S【rain71／92．巳ar）yandl山estagcs；Lanes6＆7，Strmi44／92，earLyandIatestages；LantLS8＆9，Straln158n2，  
car］yandlatcsしages；LanelO，Slrain211／91，1atEStage；Lancll，S【rain（1／91，earlys－agc；Lane12，Strain44G／91，  
carlystage；Lane13，Strain34βl，Tat巳Stage；LaTleS L4＆15，SLTa■r．1岬2，Car】yar7dla【cslages；Lane占1b＆17，  
s［rain12／92．earlyandlatヒS－ages；LanじSl弛19，Strain124／り2，CarLyan（lLa－estagcs；Lane2（），Strain5／93，early  
Slage．  

theTvaginalisstrains（Honigberg，1978）．Sirrlilarly，imrnunoIogica】methodsandzymodeme  
patterTlanalysis have failed to differentiatc symptomatic from asymptOmatic strains  
（A］derete，1986，VohraefLLl，】991）．AsDNAbandingpattern（schizodenle）analysishas  
beenfoundtobeusefu1fortypingvariousotherprotozoanparasites（Nashetal，1985），We  
haveattemptedtoutilizelhisteclmiquefordistinguishingandmatchingdiverseorrelated  
Strajnsof7てv喝f〃αJg∫．  

ThemalOrlimitationinthestudyofTv曙Inulbgenomeisthedifficultytoobtain  
relativelylntaCtDNA・ThisnucleolyticdegradationofgenomicDNA，hasbeenattrit）utedto  
（heendogenousnuc］easesand5houldbeinhibjtedduringDNAis【】lation，Whjchwouldbe  
successfulonlyifthe rate（｝fdenaturationofnucleasesexceedsthat【）fDNAhydrolysIS  
（WangandWang1985；RileyandKrieger・1992）・1nourexper！mentalsetupproteinase－K  
lysis buffer method provcd to be reLiltivcly better thanlysIS With eithcr guanidinium  
isothiocyanateorinpresenceofdiethy7pyrocarbonate・  

Thoughitisc】eartl－atDNA（1egradationwouldhaveconsiderablcjmpactonthe  
qualityofrestrictior．digestiorlpatlernS，itmayrlOtbeamaJOrPrOblemwithIこv喝InalLsas  
thisparasitecontainsmultjplerepetitle 

． 

Despite allprecautions，SOme degree ufbackground smearlng due to degraded DNA  
appeared．nAGB，Whichohscuredthec7earbandsof〔hedigested7「v（聯na揖DNA・   
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IntheHindmrestrictiondigestionbandingpattefnOfTvagiflaLisDNA，the  
bandingpatternwassimiIarinal1thestrainstested，irrespectiveofwhethertheywerefrom  
asymptDmaticorsymptOmatiepatientsandwhetherfromearlyorlatestagestrains・The  
resultsdonDtindicateanycorrelationbetweentheclinica］presentationandthegenetic  
makeupoftheparasite・atleastwhjchcouldbedetecteduslngthisapproach・Similarly，  
absenceofanyclear－CutdifferencebetweenthedigestedDNAofearlyandlatestqgestrains  
Of7：v昭【naHssuggeststhattheDNAisstableandunaffectedbyrepeatedsub－Culture，ltwas  
notpossibletoisolateTl′qginaLLffrommalecorltaCtSOfinfectedfemalesandthereforethe  
digestionpatterndifferenceinthesestrainscauslngaSymPtOmatic，SelfTljmitl爪gdiseasein  
mencouldnotbeanalyzed．  

Itispossiblethatdiffereneeinthegeneticmake－uPOfvariousstrainsexistsonlyln  
afewminorbandsobtainedafterAGE・Unfortunately，thesecouldnotbevisualizeddueto  
PredigestionfragmetltationandbackgroundsmearlngOfthelanesduriflgAGE・Similarly，  
thedifferenc¢inethidiumbromidestainlngOfshearedDNÅandtheseparatedDNAband  
COuldbeattributedtodifferenceintheyieldofintactDNAfromtrophozoitesinmass  
Culture・RestrictionfragmentlengthpolymOrPhism（RFLP）sludyusingastandardprobe  
mayprovideabettermeansofdiffeTentiatingstrainsof7二v曙Inalisfrompatientswith  
VarylngClinicalspectrumorfromdifferentgeographicalareas・However，thepresentstudy  
indicatesthatthevarlationinpathogenicpotentjalofTvqglnaHsstrainsmaybeexpressed  
Phenotypjcallyratherthangenotypical1y・Furthermore，bostfactorsmayalsobeimportantin  
thepathoge71eSisoftrichomoniasIS〉influenclngthebio10gyOftheparaslt巳marked】y・  
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