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研 究 者：Luo Gang（所属：福岡歯科大学）

研究題目： TheeffectofCO2laseronpromotingwoundhealingofulcer
inmiceoralmucosa

BACKGROUND
　Aphthous stomatitis is the painful recurrent oral ulcerationwith
disturbingpatients’dailyactivitiessuchaseating,swallowingandspeaking.
However, therehasbeennocurative therapy for it.Thecarbondioxide
（CO2）laserhasbeenreportedtohelpwoundhealing,andbecomeauseful
toolforpainreliefofulcerationorstomatitisinclinicalsituation.However,
thehealingmechanismsbyCO2lasertreatmenthavenotbeencompletely
understood.

METHODOROGY

◦ Ulcer induction in mice
　Tocreatetheulcer,aswabwith50%aceticacidwasputon
themice palatalmucosa for oneminute under the general
anesthesia.
◦ Irradiation by CO2 laser
　Nextdayofulcerwasinduced,ThelevelofLow-(1.0w,pulse
frequency1ms)orHigh-CO2 laser (3.0w,pulse frequency2ms)
wereperformedontheulcerandsurroundingtissuefor10s.
◦ HE staining and immunostaining
　Afterdissecting,palatetissuewasfixatedwith10%formalin.
　【Firstantibody】
　MonoclonalRatAnti-MouseKi67(DAKOJapan)
　PolyclonalRabbitAnti-MouseHeatShockProtein70(Cellsignaling.USA)
　MonoclonalRatAnti-TenascinC(R&DSYSTEMS.USA)
◦ Temperature measurement
　Thermometerswereusedtomeasurethetemperaturechangecausedbylow-orhigh-CO2
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lasertreatmentinpalatalsurfaceandinsideofepitheliumseparately.
◦ Real-time PCR
　Ulcer lesions and surrounding tissueswere collected separately 4 hours after laser
irradiation and thenhomogenized inTRIzol reagent (ThermoFisher).TotalRNAwas
extractedasperthemanufacturer’srecommendations.ThemRNAexpressionofHeatshock
protein70(HSP70),TenascinC(TnC),wereexaminedusingSYBRsystem.GAPDHwasused
fornormalization.
◦ Mann-Whitney U test was used for statistic analysis.

RESULTS
1. Healing process of ulcer with/without CO2 laser treatment

　Inourexperiment, the sizeofwoundwhichwas thedistancebetweeneachepithelial
margin(arrowheads)wascomparedbetweencontrolandlasergroupsinday2and3.Inboth
ofthelowandhighCO2lasertreatmentgroups,thesizeofwoundwassignificantlynarrowed
comparedtocontrolgroupinday3.Thewoundareawascoveredbyrenewingepitheliumin
day5.
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2. Temperature change caused by CO2 laser

　Temperaturewas raised to45degreeon thepalatal surfaceand43degree inside the
epitheliumbylowlevellasertreatment.Forhighlevellasertreatment,thetemperaturewas
72and60degree,respectively.

3. Cell proliferation activity in renewing epithelium with/without CO2 laser treatment 
　Toevaluate thecellproliferationactivity,wecounted thenumberofKi67/hematoxylin
positivecellsinthefrontofrenewingepitheliumandtheepithelialmarginofulcer.
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　In thecellproliferationassaywithKi67 staining, theepithelial cellproliferationof the
marginofulcer inhigh-CO2 laser treatmentgroupwas significantlyhigher than that in
controlgroupinday2and3.However,inthefrontofthenewepithelium,itwasalsohigher
inhigh-CO2lasertreatmentgroupinday2.

4. HSP 70 expression after CO2 laser irradiation

　HSP70expressedmainly inepithelialarea (arrowheads).AfterCO2 laser treatment,TnC
mRNAexpressionwasnotupregulated inWOUNDLESION.However, theexpressionof
HSP70mRNAinNORMALMUCOSAwassignificantlyupregulated in low-andhigh-CO2
lasergroupsafterCO2 laser irradiation.Thereby,mucosa surroundingwound lesionwas
checked afterCO2 laser treatment.The expression ofHSP70mRNA in this areawas
significantlyupregulatedinbothlow-andhigh-CO2lasertreatmentgroup.
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5. Tenascin C expression after laser irradiation

　TnCwaswidely expressed inmesenchymeafterCO2 laser irradiation or treatment
(arrowheads).SimilarlikeHSP70results,theexpressionofTnCmRNAinwoundsurrounding
areawasupregulatedafterlasertreatment..

DISCUSSION
　According to theresults,CO2 laser treatmentcanhelpwoundhealingofulcer through
inducingtheepithelialcellsproliferation.HSP70istheimportantfactorforprotectingthecells
fromsomestresses including the temperature, itsexpression ismainlydistributed in the
epithelial region.Therefore, itwas suggested thatCO2 laser irradiation increased the
temperatureoftheulcerregionaswellasthesurroundingnormalepitheliumandaccelerated
thecellproliferation in these surroundingnormalepitheliumthrough inductionofHSP70
expression.
　Inourexperiment,TnCexpression in laminapropriaofwoundareawasalsoaccelerated.
TnChasbeenknownabout thekeyregulator for thecellproliferationand themigration
duringwoundhealing.TnCisalsopossibletoberelatedwithfasterwoundrecoveringinCO2
lasertreatment.Furtherexperimentsareneededtoaddressthispoint.




