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Dierentboneallografts(pasteurized,autoclaved,andfrozen)werecomparedbasedontheir
osteoinductiveproperties.Ourprimarypurposewastoexaminethebiologicqualitiesofpasteurized
allografts,aspasteurizationinactivatesmostvirusestransmittedbytransplantation.Frozen,
pasteurized,andautoclavedallograftswerepackedintoastandarddefectofrabbitulna.The
animalsweresacrificedat2and4weeksaftersurgery.Thepartsofboneswithexperimentaldefects
wereexplored ,andaroentgenogram wascarriedout.Ulnabonesampleswerethen
embeddedinmethyl-methacrylate.Roentgenogramsshowedthatafter2weeks,calluseswere
well-formed,butirregularinshapeinall3typesofallografts.After4weeks,thecalluseswere
regularinshapeinallbuttheautoclavedgrafts.After2weeks,thehealingprocesseshadbegun
inthefrozenandpasteurizedgrafts,withthereachingapproximatelythesamestage,whileinthe
autoclavedgraftstheseprocesseswerenotseenandtheboneparticlesweresurroundedbyconnec-
tivetissuewithoutanychanges.After4weeks,osteoinductiveprocesseswereverystrong,withthe
firstsignsofcompleteboneremodelingattheboneedgesofthedefectinpasteurizedandfrozen
allografts.Theosteoinductivevaluesofthese2typeswereveryhighandsimilar.Autoclaved
allografts,ontheotherhand,hadverylowosteoinductivevalues,astheywerestillatthevery
beginningofthehealingprocess.Histomorphometricanalysisrevealedasignificantdierencein
bothnewlyformedosteoidthicknessandosteoblastnumberperμmofbonesurfaceinallexperimen-
talgroups( ＜0.005).Valuesofosteoidthicknessandosteoblastnumberweresignificantlyhigher
inbothfrozenandpasteurizedgraftswhencomparedwiththeautoclavedones( ＜0.005).
Osteogenicpropertiesofpasteurizedboneallograftswerepreserved,andtheallograftshavebeen
graduallyreplacedwithnewlyformedbone.Assuch,pasteurizedbonegraftsfromabonebank
haveapproximatelythesamebiologicvalidityasfrozengrafts,whileautoclavedgraftsimpairbone
healing.
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B onetransplantationsurgeryhasbecomeintegralto
orthopedic and traumatology. Although

autologousbonegraftsarethemostfavorableforbone
transplantationpurpose(“goldenstandard”)［1,2,3］,
theirresourcecapacityislimited.Consequently,trans-
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plantationofdeep-frozenallogenousbonehasbecome
prevalentinclinicalpractice［1］.Thisprocedurehas
severalcomplicationrisks,includingtransplantrejection-
hostversusgraftreaction,instability,andinfection.
AftertheappearanceofHIVandotherretroviral

infections,transmissionriskshavebecomeoneofthe
mostimportantproblemsindeep-frozenallogenousbone
transplantationsurgery［4,5］.Sincethetimewhenthe
firstcaseofHIVtransmissionbyanallogenicbonewas
reported,thenumberofboneallografttransplantations
hasdecreased［6］.
Inthemeantime,certainmedicalassociations［7］

haveintroducednewmedicalguidelinesinordertoreduce
theriskofHIVtransmission［8］.Inaddition,numerous
experimentshavebeencarriedoutwiththeintentof
developinganadequateprocedureforvirusinactivation
withoutcompromisinggraftbiologicalvalues［9］.Never-
theless,therearestillseriousproblemsinbonebanking
［1,10］.
PreviousstudieshaveshownthatHIVandother

retrovirusesarenotsensitivetolowtemperaturesand
thereforecannotbeinactivatedbyfreezing［5,11］.
Numerousstudieshavedescribedtheeectsandecacy
ofvariousmethodsandproceduresdirectedatHIV
disinfectionsuchastheuseofchemicalagents,gamma
anddeltairradiation,andthermalenergy［12,13］.
Althoughthesemethodshavebeensuccessfulinvirus
inactivation,theyhavebeeninapplicabletoallogenicbone
grafttransplantations,astheyseverelyalterthephysical
propertiesandosteogenicpotentialoftheboneallograft
［14］.
Moreover,allgrowthfactors(TGFβ,BMPs,IGFs

etc.)ofthebonematrixresponsibleforosteogenicprop-
ertiesareinactivatedat80°C［15］.Assuch,autoclaved
boneallograftshavebeenconsideredtobeinappropriate
forbonetransplantsurgeryduetotheassociatedlossof
physicalandbiologicalproperties［16］.Manifesty,allo-
graftdisinfectionfromvirusesshouldbeperformedby
heatingatlowertemperatures,asitisdonewithblood
derivates(50-60°C)［17］.
Ithasrecentlybeenshownthatheatingat50-68°C

inactivatesHIV.Spireetal.［11］haveshownthatafter
30minofincubationinawaterbath,viralsampleinactiva-
tionis0 ,40 ,63 ,and100 at37°C,42°C,48
°C,and56°C,respectively.Theyhavealsoobserved
thatHIVreversetranscriptaseactivityreacheszeroafter
20minofincubationat56°C［18］.Thisimportant
findinginspiredustoelucidatetheosteogenicproperties

ofpreviouslypasteurizedbonegraft(56°Cfor20min)
withregardtoitsuseinbonetransplantation.Therefore,
ouraiminthepresentstudywastoestablishtheecacy
ofpasteurizedboneallograftsinthehealingprocessfor
bonedefectsinrabbits.Autoclavedandfrozenallografts
wereusedascontrolallograftsofknownbiologicalvalid-
ity.Duetoitsgoodosteogenicpotential,therabbitisthe
bestexperimentalanimalforsuchastudy.Moreover,the
surgicalprocedureperformedontherabbit’sulnais
simpleandreasonablyreproducible,astheskeletaldimen-
sionsareappropriate.Thepresentresultssuggestthat
thetemperatureapplied,quitesucienttodisinfectthe
boneallograftofHIV,doesnotinterferewiththe
osteogenicpropertiesofapasteurizedbonegraft.

MaterialsandMethods

Fullygrownmalerabbits,weight3-4
kg,werehousedinstandardcagesatcontrolledtempera-
ture(25°C)withfreeaccesstowaterandstandardpellet
food(MKMoslavka,Kutina,Croatia).Sixtyanimals
weredividedinto3testgroupsaccordingtothekindsof
variouslypreparedallografts.Tenanimalsineachtest
groupweresacrificedafter2weeksand4weeks,respec-
tively.Fivemoreanimalswereusedasbonedonorsfor
preparingbonetissueimplants.Theanimalexperiment
wascarriedoutinaccordancewithMedicalSchool
PoliciesandGuidelinesfortheCareandUseofLabora-
toryAnimals.Alleortsweremadetominimizeanimal
suering.

Thefemora,tibia,andcoaxes
wereisolatedfrombonedonoranimalsunderaseptic
conditions.Theperiosteumandarticularcartilagewere
carefullyremovedfromthebonesurface.Thereafter,the
boneswerecutupintosmallfragmentswithLuer’s
rongeur(particlesca.1mm).Suchfragmentedbones
werekeptsterileandfrozeninthebonebankat－70°C
for6weeks.

Frozenallogenousbonegrafts:corticocancellousbone
graftsfromthebonebankwerethawedinsalinesolution
atroomtemperatureimmediateypriortotheiruse.
Pasteurizedallogenousbonegrafts:corticocancellous

bonegraftsfromthebonebankstoredinsteriletesttubes
werethawedat56°Cfor20mininawaterbath.
Autoclavedallogenousbonegrafts:corticocancellous

bonegraftsfromthebonebank,storedinsteriletest
tubesweresterilizedat120°Cfor20min.
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Rabbitswereanesthetizedwithintra-
venousinjectionofMidazolam(0.25mg/kg)andFantanyl
(0.005mg/kg)viathemarginalearvein.Themiddlepart
oftheunla’sshaftwasexposedextraperiosteallyunder
tourniquetischemiaandasepticconditions.Theperios-
teumwasincisedcircumferentiallyandremoved.There-
after,abonedefectwascreatedthatwasasclosetothe
samelengthaspossibleasthediameteroftheboneshaft
atthispoint(approximately4mm).Adentaldrillwas
usedforthispurposetoavoidthermaldamagetothebone
endsthatcanbecausedbyasaw.Thebonedefectwas
completelyfilledwithpreviouslypreparedboneallograft
takenfromthebonebank.Thesofttissueswererestored,
andskinwascarefullysutured.Oneofus(B.L.)perform-
edallthesurgicalproceduresinthisstudy,achieving
whatwasconsideredtobeauniformtechnique.After
surgery,animalsreceivedpenicillin(750,000IUintramus-
cularly).Nointernalorexternalfixationwasused,since
theweight-bearingloadisnottransmittedthroughtheulna
inrabbits.Nosignofinfectionorlocomotiondisturbance
wasobservedduringtheexperimentalperiod.
Attheendoftheexperimentalperiod,theanimals

weresacrificedbyanoverdoseofthepentobarbital.A
segmentoftheulnacontainingtheexperimentalgraftwas
excisedenbloc,includingportionsofnormalulnaprox-
imalanddistaltothegraftalongwithagenerousinvest-
mentofsofttissue.
Roentgenogramsweremadeofallanimals2daysafter

surgerytoconfirmgraftplacement.Aftertheanimals
weresacrificed,roentgenogramswereobtainedagainto
checktheappearanceofthebonedefecthealing.How-
ever,theroentgenogramsprovedtobeoflittlevaluein
assessingoftheeectivenessofthevarioustypesof
graftsandwerethereforenotusedinthefinalevaluation.

Tissuespecimenswere
fixedin4 paraformaldehyde,dehydratedinethanol,
clearedinxylene,andembeddedundecalcifiedinmethyl
methacrylate.Serialtissueslices,7μmthick,werecut
paralleltotheboneaxis,withaLeicaRM 2155mi-
crotomeequippedwithatungstencarbideknifeandplaced
ontosilinatedglassslides(Silane-Prepslides,Sigma
ChemicalCo.,St.Louis,MO,USA),driedat37°Cin
athermostatandstainedwithhematoxyline-eosineand
toluidineblue.

Tissuemorphology
andcellularmechanismsofthehealingprocessinducedby
implantationofdierentallograftswereanalyzed.During
thecourseofthisstudy,itbecameapparentthatthere

were5keyhistologicalfeaturesinthehealingprocessthat
mustbeconsideredandincludedinanevaluationofthe
experiment:theappearanceoftheallograftparticles,the
restorationofcontinuitybetweenboneedges,thecallus,
theboneedges,andthequalityofnewlyformedbone.
Eventhoughhistologyclearlyrevealeddierencesin
tissuereactionafterdierentallografttransplantation,it
wasnotpossibletocomparethestatusofdierent
specimensonthebasisofdescriptivehistology.There-
fore,akindofsemiquantitativesystemwasappliedwith
numericalratesforeachofthekeymorphologicalstruc-
tureslistedabove.Asimilarmethodofnumericalevalua-
tionwasdescribedbyHeiple［3］,butashisexperiment
dieredfromours,wemodifiedtheparametersincluded
intheevaluation.Inordertoobtainobjectiveanalysis,
theevaluationwascarriedoutby2independentobservers
(S.Z.,D.B.).Themaximumqualityofthebonehealing
processwasevaluatedbyascoreof13.Thearbitrarscale
usedinournumericalevaluationwas:
1.theappearanceoftheallograft:particlesofallograft
areintact(0),newcellularactivityonthesurfaceof
boneparticles(1),allograftisfullyincorporated(2).

2.restorationofcontinuitybetweenboneedges:no(0),
yes(1).

3.callus:nocallus(0),fibrouscallus(1),chondralcallus
(2),bonecallus(3).

4.boneedges:necrotic(0),resorbed(1),newbone
apposition(2).

5.qualityofnewbone:initialappositionofnewboneon
thetransplantsurface(1),singlenodulesofwoven
bone(2),trabeculasofwovenbone(3),bridging
trabeculas(4),lamellarbonetrabeculas(5).

Histomorphometricanalysiswasobtainedbyanimage
analyzer(Sform,VAMS,Zagreb,Croatia)usingthe
OlympusBX50microscope(OlympusOpticalCo.Ltd.,
Tokyo,Japan).Osteoidthicknesswasmeasured(O.Th.
(μm)),onthesurfaceofthebonegraftparticlesandon
newlyformedbone.Osteoidwasidentifiedintoluidinblue
stainedtissuesectionsasapalebluelayeroverlyingthe
newlyformedboneorgraftparticles,andcoveredwitha
layerofcuboidalosteoblastsonitssurface.Thethickness
oftheosteoidwasmeasuredat4equallydistantpoints
andexpressedasitsmeanvalue［19］.
Osteoblastnumberwasexpressedastheratioof

osteoblastnumber(NbOb)perbonesurface(Tb.Pm.
(μm))［19］.Osteoblastswereidentifiedascuboidal
blue-stainedcellswithabasalnucleus.
Measurementsweretakenon5randomlychosen

PasteurizedBoneAllograftsintheHealingProcessJune2002 123



powerfieldsalongtheentiretissuesection,including6
sectionperspecimen.Allhistomorphometricdataare
givenasmeanvalues±standarderrorofthemean.
StatisticanalysiswasperformedusingtheStudent’st-test
forimpaireddata(Statisticaforwindows)andPvalues＜
0.05wereconsideredstatisticallysignificant.

Results

Theappearanceof
theimplantedgraftat2daysaftersurgeryisshownin
Fig.1A.Twoweeksaftersurgery,all3typesof
allograftsshowedanirregularlyshapedcallusonradiogra-
phicexamination(datanotshown).Fourweeksafter
surgery,mostpasteurizedandfrozentypesofgraftshad
aregularlyshapedcallus,whilethecallusofautoclaved
graftswasstillirregularlyshaped(Fig.1B,1C,1D).

Allo-
graftparticleswereidentifiedbytheirirregularshape,
sharpandirrergularedges,irregularlyorientedlamellas,
andemptyosteocytelacunas(Fig.2A,2B,2C).
Frozenandpasteurizedallograftboneparticleswere

surroundedbydenseconnectivetissuewithcellinfiltrate,
bloodvessels,andbloodcells(Fig.2B,2A).Ac-
cumulatedosteoblastswereseenonthesurfaceofthe
graftparticles.Scatterednewlyformedbonewithpali-

sadesofosteoblastswithunderlyingosteoidwasfound
withinabonedefect.Thecorticalboneshowedtheinitial
endostealandperiostealreactionwithcellularaccumula-
tion.Osteoblasticactivityofthehostbonewasalsofound
ontheedgesofthebonedefect(Fig.2D,2E).
Incontrast,osteoblastswererarelyfoundonthe

surfacesofboneparticlesintheautoclavedallografts.
Theboneparticlesseemedtobepreserved,andsomehad
evenbeenresorbed(Fig.2C).Norestingliningcells
werefoundonthesurfaceofgraftparticles.Thebone
edgeswereclearwithnosignofcellactivity(Fig.2F).
Onlyaweakendostealandperiostealcellularreaction
couldbeseenaroundthehostcorticalbone.

In
pasteurizedandfrozenallografts,mostoftheparticles
wereresorbedandsubstitutedwithnewlyformedboneby
theprocessofremodeling.Newlyformedtrabeculasof
wovenboneorevenlamellarbonehadbridgedover
oppositeedgesofthebonedefect(Fig.3D,3E).The
remainingallograftparticleswereincorporatedintothe
newlyformedbonetissue.Averystrongperiostealand
endostealreactionwithboneremodelingcouldbeseenin
thehostcorticalbone.Thecallusofcartilaginoustissue
withperipheralossificationwaswell-developed.Large
amountsofosteoidandnumerousosteoblastswereplaced
onthesurfacesofremainingparticlesandnewlyformed

Fig.1 Roentgenogramsshowtheappearanceoftheboneallograftsat2daysaftersurgery(A),thenpasteurized(B),frozen(C)and
autoclaved(D)graftsat4weeksafterimplantation.
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bonetrabeculas(Fig.3A,3B).
Inautoclavedbonegrafts,mostoftheparticles

remainedunchanged(Fig.3C).Hereandthere,forma-
tionofnewbonewithadjacentosteoblastscouldbeseen.
Onsomepartsoftheboneedgeanewboneapposition
couldbeseen,buttheconnectionwiththenewlyformed
regenerativeboneinthedefecthadnotyetbeenestab-
lished(Fig.3F).

Numericalevaluation
ofthemorphologicalstructuresinvolvedinthebone
healingprocessshowedalmostthesamenumericalvalues
forpasteurizedandfrozenboneallograftsat2weeksand
4weeksaftertransplantation.Incontrast,thenumerical

valuesforautoclavedboneallograftsweremarkedlylower
inbothexperimentalperiods(Table1).

Themean
osteoidthickness(O.Th)infrozen(4.45±0.06μm)and
pasteurized(3.51±0.06μm)graftsdieredsignificantly
fromthatinautoclavedgrafts(1.28±0.04μm)(P＜
0.005).
Correspondingly,therewasasignificantdierencein

theosteoblastnumberperμminfrozen(0.16±0.016)
andpasteurized(0.19±0.002)graftswhencomparedwith
autoclavedgrafts(0.075±0.001)(P＜0.005).

Fig.2 Theresultsoftissueandcellulareventsduringthehealingprocessinducedby3typesofboneallograftsat2weeksafter
transplantation(toluidinblue,200×).Strongcellularinfiltration(CI)aroundpasteurizedboneallograftparticles(pbp),numerousosteoblasts
(O)formingnewbone(newb)(A);cellularinfiltration(CI)aroundthefrozenboneallograftparticles(fop),numerousosteoblasta(O)forming
newwovenbone(newb)(B);cellularinfiltration(CI)aroundtheautoclavedboneallograftparticles(abp)(C);pasteurizedallograft-thehost
boneedge(↓)showsstrongercellularactivitywiththebeginningofremodeling(D);frozenallograft-cellularactivityonthehostboneedge
(↓)withthebeginningofremodeling,strongperiostealreaction(pr)(E);autoclavedallograft-theedgeofthehostbone(↓)showsnovisible
changes,weakperiosteal(pr)andendostealreactions(er)(F).
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Fig.3 Thetissueandcellulareventsduringthehealingprocessinducedby3typesofboneallograftsat4weeksaftertransplantation
(toluidinblue,200×).Pasteurizedallograft-particlesresidues(pbp),newbone(newb)(A);frozenallograft-particles(fop)arealmost
completelyresorbed,newlyformedwovenbone(newb)(B);autoclavedallograft-boneparticlesarestillunresorbed(abp)(C);pasteurized
allograft-advancedremodelingonthehostboneedge(↓),continuitywithnewlyformedbone(newb)indefect(D);frozenallograft-advanced
remodelingonthehostboneedge(↓),continuitywithnewlyformedwovenbone(newb)indefect(E);autoclavedallograft-thebeginningof
remodelingontheboneedge(↓),withoutcontinuitywithnewlyformedbone(newb)indefect(F).

Table1 Theresultsofnumericalratingofthehealingprocessinducedbyimplanationofdierentiallypreparedboneallografts

Typeofallograft 2weeksaftertransplantation 4weeksaftertransplantation

Autoclavedallografts 4.4±0.241 7.2±8.04
Frozenallografts 8.4±0.67 12.4±0.78
Pasteurizedallografts 7.2±0.34 11.3±0.92

Theassessmentwasperformedby2independentobservers.Theresultsareexpressedasmean±standarderrorofthemean(statistically
significantdierencevs.autoclavedallografts,P＜0.005,Student’st-test).

Zoricicetal. ActaMed.Okayama Vol.56,No.3126



Discussion

BecausethereisahighriskofHIVandotherviral
transmissionthroughboneallografttransplantation［6,7,
8,10］,itisnecessarytodevelopanadequateprocedure
thatcanachieveviralinactivation,butdoesnotcompro-
misethebiologicalosteoinductivepropertiesofbone
allografts［2,16］.Ithasbeenshownthatpasteurization
(56°Cfor20min)successfullyeliminatesHIV［17］and,
importantly,thatthethermalenergyofpasteurization
doesnotaecttheactivityofthegrowthfactorsinthe
bonematrixresponsibleforosteoinduction［16］.In
accordancewiththeseresults,ourstudyhasdemonstrat-
edthattransplantationofpasteurizedboneallografts
inducesthesamerateofboneformationwithinthebone
defectasfrozenallografts.Becausefrozenboneallografts
performsatisfactoryinbonetransplantationsurgery［13］
wecanconcludethatpasteurizedboneallograftsmaybe
usedforthesamepurpose.Atthesametime,pasteuriza-
tiondoespreventviraltransmission,whichiscrucialto
today’stransplantationsurgeries.Thisstudyisthefirst
reportoftheecacyofpasteurizedboneallograftsin
inducingboneformationinexperimentalbonedefectsin
rabbits.
Duringhistologicalanalysis,itbecameapparentthat

therearecertainhistologicalfeaturesandstructureswithin
bonedefectsthatmustbeconsideredandincludedin
evaluatingthesuccessofboneallografts,astheystrongly
reflecttheintensityofthebone-inductionprocesswithin
thesiteofallografttransplantation.Thefirsthistological
structureofinterestwastheparticlesofthetransplanted
allografts.Itwasfoundthatthemajorityofparticlesin
thepasteurizedallografts,aswiththefrozenallografts,
hadbeenalmostcompletelyresorbedandincorporated
within4weeksoftransplantation,whilemostofthe
autoclavedboneparticleswerestillintactandunresorbed.
Theseresultssuggestthatpasteurizedboneallograft
particlesactrapidlyinthebone-inductionprocess,asdo
frozenones.Intheseallografts,incorporationofparticles
wasfoundtobeconnectedwithnewboneformation,
whichwasthesecondstructureofinterest.Newlyformed
bonewasfoundindierentstagesofdevelopment.Most
ofthisnewlyformedbonewaswovenbone,accordingto
theclassificationofbonetissue,andrarelylamellarbone
tissue.Inthecaseofautoclavedboneallografts,how-
ever,newlyformedwovenbonewasobservedonly
rarely.Within4weeks,newlyformedbonetissuein-
ducedbypasteurizedandfrozenallograftshadeven

bridgedoversomepartsofthebonedefect.Thenewly
formedbonetissueestablishedcontinuitywithhost-bone
edges,andinthesecasesthebone-inductionprocesses
weremorepronounced.
Inaddition,histologyrevealednewendosteal,perios-

teal,andperivascularboneformationinbothpasteurized
and frozen bonegrafts, with minormorphologic
dierencesafter2weeksandstrongerreactionsafter4
weeks.
Eventhoughhistologyclearlyrevealeddierencesin

tissuereactionaftertransplantationofthedierentallo-
grafts,inwasnotpossibletocomparethestatusof
dierentspecimensonthebasisofdescriptivehistology.
Toestablishthedierencesbetweenboneinductions
inducedbydierenttypesofallografttransplantationwith
moreaccuracy,aproposedsemiquantitativesystemwas
appliedwithnumericalratesforeachofthekeymor-
phologicalstructuresdescribedabove.Heiplehasde-
scribedasimilarmethodofnumericalevaluation［3］,but
ashisexperimentdieredfromours,wemodifiedthe
parametersincludedintheevaluationanddesignedanew
originalscalesystem.
Thenumericalratingscaleusedforquantificationof

histologicalstructuresimportanttothebone-induction
process,designedexpresslyforthisstudy.Theproposed
scalesystemprovedtobeusefulandrevealedthesuperi-
orityofthefrozenallograftsinboneinduction.The
numericalvalueofpasteurizedallograftsdidnotdier
significantly from those ofthe frozen allografts,
confirmingagainthatpasteurizedboneallograftsdonot
losetheirosteoinductiveproperties.
Histomorphometricparameters-osteoidthicknessand

osteoblastnumberdidnotdiersignificantlybetween
frozenandpasteurizedgroupsbutweresignificantly
higherinrelationtotheautoclavedgroup.Thehigher
osteoblastnumbersinthese2groupsclearlyindicatesthat
transplantationoftheseallograftsinduceshighercellular
infiltrationandosteoblastdierentiation［19］.These
findingsoncemoreindicatethatpasteurizedallografts
havethesameosteoinductivepropertiesasfrozenbone.
These3methodsofevaluation(histology,thenumeri-

calratingsystem,andhistomorphometry)allgavethe
sameresultsregardingpasteurizedandfrozenbone,
leadingtotheconclusionthatpasteurizationofbone
allograftsdoesnotalterthebiologicalvalidityandthat
transplantationofpasteurizedallograftsinducessatisfac-
torynewboneformation.
Theresultsregardingtheecacyofthedierenttypes
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ofboneallograftsandtheirdierenceswerealso
confirmedbyaradiologicalmethod.However,asthis
methodprovidesonlyageneralperspectiveregardingthe
bonedefecthealingprocess,wedidnotuseitforfurther
evaluation,nordidHeipleinhisstudy［3］.
Acertainactivationofbonecellsleadingtoabone-

healingresponsewasalsorevaledintheautoclavedgroup.
Thesignificantlyfeweractiveosteoblaststhatwere
revealedintheautoclavedbonegraft,however,was
probablyduetoosteoconductiveproperties,asweknow
thathightemperatures(80°C)inactivategrowthfactors
andthatthereisthusno furtherstimulation of
osteogenesis［15］.Theaboveonlyconfirmwhyauto-
clavedbonegraftshavebeenabandonedinbonetransplan-
tationsurgery［1,3］.
Becausethevalueforautoclavedandfrozenbone

allograftsintransplantationsurgeryareknown,weused
theseallograftsascontrolsforestimationoftheecacyof
pasteurizedbonegrafts.
Inthatrespect,wecanconcludethatheatpretreat-

mentat56°Cfor20mindoesnotalterthebiological
qualitiesofpasteurizedboneallografts.Sinceitisknown
thatpasteurizationpreventsHIVtransmission［11,17］,
wesuggestthatsuchpretreatedboneallograftsfroma
bonebankcouldbesafetyandsuccessfullyusedforbone
transplantation.
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