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論文内容の要旨

Thecommensalgutmicobiotaconferhealthbenefitstotheirhostbyhelpingdietarydigestion,

modulatinggutimmunity,maintainlngthemicrobialbalance,PreVentingpathogencolonization,and

attenuation ofgastrointestinal(GI)diseases.Recently many studies have reported that certain

COmmenSalbacteriamayalsobeabletoregulateimmuneresponsesoutsideoftheGItract.Among

them,SPeCies oflactobacilliand bi丘dobacteria are prominent commensalbacteria with the

anti-CarCinogenic and anti･allergicproperties,COntrOlofserum cholestero11evels,andimproved

lactoseutilizationinindividualswithlactoseintolerance･LactobacmusacidtphilusstrainL･92isan

industriallyimportantstrainthathavebeenusedasafunctionalfoodandbeverage.Somestudies

reportedthatheat･killedL･92possessesanti･allergicproperties,althoughitsphysiologicalfunction

On
allergic reaction haslargely undefined.This studyinvestigatedthe anti･allergice瓜cacy of

heat･killed L･92usingfourdi鮎rentmurine modelswiththe maJOrfeatures ofa11ergicreaction

includingThland Th2-aSSOCiatedimmune responses and comparedittothe e飴ctsofclinically

activedrugs.Theanti･allergicmechanismofL･92wasalsoexamined.

Anaphylaxisis alife･threatenlngimmediate type ofallerglC reaCtion.Therefore,tWO murine

modelsofskinanaphylaxiswere used:thepassive cutaneousanaphylaxis(PCA)and the active

CutaneOuS anaPhylaxis 仏CA).In the PCA model,ICR mice were passively sensitized by

anti-dinitrophenyl(DNP)mouse monoclonalIgE,and BALB/c mice were actively sensitized by

OValbumin(0VA)fortheACAmodel.AIso,a11ergiccontactdermatitis仏CD)andatopicdermatitis

仏D)modelswereusedbased･OnThlandTh2･aSSOCiatedimmuneresponses,reSPeCtively.A11ergic

dermatitisinACDandADmodelswasinducedbyrepeatedapplicationsof2,4-dinitrofluorobenzene

(DNFB)andmite(肋atq)hagoidbs虚血a∂fecalallergen,OntOtheBALB/candNC/Ngamouse

ear,reSPeCtively,CauSingearswelling,SeVereitching,elevationoftotalserumIgE,increaseinmast

Cellnumber,eOSinophilinfi1tration,andincreasedThlPrh2cytokineexpression･Theresultsshowed

thatorallyadministeredL･92significantlyinhibitedvascularpermeabilityincreaseinbothPCAand

ACA,andelevationofOVA･SPeCificIgEtiterinACA･Inaddition,L･92treatedmiceexhibitedlower

levelsofmastcellnumber,eOSinophilin丘1tration,andThlPrh2cytokineexpressionincomparison

Withcontrolgroup,Whilemoderatesuppressionofearswe11ing,SCratChingbehaviorandelevationof

totalserumIgElevelswere alsoobserved･However,despite somepre-Clinicalstudiesonanimal
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models as wellas clinicaltrials have high1ightedthe beneficialroles ofL･92,but the exact

mechanismsbehindtheanti-allergice鮎ctshasnotbeeninvestigated･Therefore,ithasbecome

increasinglyimportanttodelineatetheanti･allergicmechanismsofL･92･Recentlynumerousstudies

havenoticedthatCD4･CD25･Foxp3･(forkheadboxP3)Tregulatory(Treg)cellsplayimportantroles

in controllingallergic
diseases.Hence,the e鮎ctofL･92treatmenton

CD4+CD25+Foxp3+cell

populationswasexamined･DNFBwasusedtoinduceACDinBALB/cmice･Fluorescent･aCtivated

ce11sorter(FACS)analysiswasusedtodetermineCD4+CD25+Foxp3+Tcellpopulationsinspleen

andcervica11ymphnodes(CLN)･Interleukin･10(IL･10),tranSforminggrowthfactor･B(TGF･6),and

Foxp3 mRNA expressionsin mouse ear skin wereinvestigated
by real･time reverse

transcription･pOlymerase chain reaction(RT･PCR).The percentage ofCD4+CD25+Foxp3+T cell

populationswereslgnificantlyincreasedinbothspleenandCLNofL-92･fedgroupthanvehicleand

control.Inaddition,L･92producedhigherlevelsofFoxp3,IL-10andTGF･Bcomparedtocontrol

Inconclusion,L･92exertsimmunomodulatorye飴ctsbyup･regulatingthegenerationofTregs,

which preventsIgE･mediated
hypersensitivity,mOdulates ThlPrh2balance,and acts as an

anti･allergicagent元=承和.But,theanti-allerglCefEbctsofL･92weregenerallymodestincomparison

withclinicallyactivedrugs.Therefore,itmightbeusefulaspreventivefoodsupplementsforallerglC

Patientsratherthantherapeuticentities

論文審査結果の要旨

本論文は乳酸菌の1種､LactobacLUusacj如hiIusstrainL･92(L･92､熱処理した死菌)のアレ

ルギー疾患に対する有用性を､マウスアレルギー性皮膚炎モデルを用いて検討した成績をまとめたも

のである｡ICRマウスのIgE依存性受身皮膚アナフィラキシー(PCA)､卵白アルブミン(0VA)で

免疫したBALB/cマウスの能動皮膚アナフィラキシー仏CA)､2,4･dinitrofluorobenzene(DNFB)

を耳殻へ反復曝露して誘発するBALB/cマウスの皮膚炎モデル､およびダニ抗原を耳殻へ反復暴露

して誘発するNC/Ngaマウスの皮膚炎モデルを用い､L-92の経口投与が､PCAおよびACAによ

る血管透過性克進を抑制し､0VA免疫による血中特異IgEの上昇を抑制する傾向を示すこと､

DNFBあるいはダニ抗原反復塗布によって誘発される耳殻腫脹､炎症細胞浸潤､血中IgEの上昇､

TblおよびTb2サイトカインの発現､および掻破行動に対して抑制あるいは抑制の傾向を示すこ

とを明らかにした｡さらに､DNFB反復塗布皮膚炎モデルを用い､L･92投与が牌臓および頸部リ

ンパ節中のCD4･CD25･forkheadboxP3(Foxp3)･T細胞(制御性丁細胞)の割合を増大させるこ

と､耳殻においてFoxp3､interleukin･10およびtransforminggrowthfactor･βのmRNA発現

を増大させることを明らかにした｡

以上の成績は､L-92のアレルギー性皮膚炎に対する抑制効果は緩和であると推定されるが､制御

性丁細胞を誘導して抗アレルギー作用を発揮する可能性を示し､アレルギー症状の軽減に有用であ

ることを示唆するものであり､博士論文として価値あるものと判断した｡

最終試験結果の要旨
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Sbah氏の学位論文の主要部分は審査付き学術雑誌に公表済みの 2編の論文に基づくものであ

り､本論文が学位論文として完成された内容を有することを確認した｡

また､公聴会において､学位論文の内容に関し､乳酸菌の抗アレルギー作用と作用機序､臨床応

用の可能性などについて試問を行った｡申請者から十分な内容の回答が得られたため､最終試験に合

格したものと判定した｡
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