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はしがき

アレルギー反応､特に即時型アレルギー反応における肥満細胞の果たす役割の重要性についてはヒトを含

む多くの動物において､すでに良く知られている｡最近､イヌのアレルギー疾患が増加傾向にあり､小動物

臨床においてその重要性が増している｡また､イヌでは肥満細胞腫の発生が他の動物に比較して多いことも

よく知られている｡しかし､イ5日こおける肥満細胞の分布やその本来の生理的意義や機能については､まだ

あまり良く知られていないのが現状である｡このことから､イヌにおける肥満細胞関与の疾病の理解や治療

に､さまざまな混乱や困難が生じていることは想像に難くない｡我々の予備的調査によれば､正常犬の組織

中にも非常に多くの肥満細胞が存在しており､特に消化管粘膜には他の動物では見られないほど多くの肥満

細胞が分布していることがわかった｡この結果はイヌにおいて肥満細胞に起因する疾病が他の動物に比較し

て多く見られることの一因となっている可能性を示唆するものと考えられる｡

肥満細胞はセリンプロテアーゼ (キマーゼ､トリブタ-ゼ)を豊富に有しており､多くの動物で､他の組

織や細胞中のものとは性状が真なる肥満細胞特真的なプロテアーゼが見つかっている｡したがって､本研究

では予備調査に基づき､正常犬の全身の組織中における肥満細胞の分布と､その性状を詳細に調べ､特にキ

マーゼやトリブタ-ゼの存在を確かめた｡次に肥満細胞が非常に多く分布する消化管粘膜を手始めの材料と

し､肥満細胞固有のプロテアーゼの分離 ･精製を試みた.

イヌの肥満細胞は全身の臓器に観察され､得に腸管粘膜では1平方mmあたり800-1000個の肥満

細胞がみられた｡正常動物の消化管粘膜にこれほど多くの肥満細胞が観察された報告はみあたらず､イヌは

他の動物に比較して肥満細胞の豊富な動物であるといえる｡イヌでは他の動物に比較して肥満細胞腫の発生

が多いが､肥満細胞の絶対数が多いことと何らかの関連がある可能性が考えられる｡また肝臓にも多くの肥

満細胞の分布が見られたが､これもマウス､ラット､ウサギなどの実験動物やヒトにおける分布と明らかに

異なっている｡これらの肥満細胞の組織化学的性状は､プロテオグリカンの染色性に及ぼすホルマリンや電

解質濃度の影響の度合いから､他の動物と同様に結合組織型と粘膜型の大きな区分はあるものと考えられ

る｡またそれらの肥満細胞におけるプロテアーゼの分布をみるために､特真基質を用いてinsituで酵素活

性を調べたところ､全ての肥満細胞でトリブタ-ゼ､キマーゼいずれの活性も認められた.

陽イオン交換クロマトグラフィーを用いて､消化管粘膜の肥満細胞からのキマーゼ及びトリブタ-ゼの

分離精製を試みたが､現時点では収量が少なく酵素の特真性を倹討するまでに至らなかった｡精製過程の検

証のために行ったマウス肥満細胞由来のMMCP-1の精製は非常にうまくいき､特真性の高い抗体の作成

に成功した｡この抗体はイヌの肥満細胞プロテアーゼには反応せず､Mus属ネズミの肥満細胞プロテアーゼ

とのみ反応した｡

本研究の最終目標は,このプロテアーゼに対する抗体を得て､免疫組織化学的手法による組織内肥満鮮胞

の分布や性状の検索､また病理組織標本中の肥満細胞の診断 ･検索に､さらにELISA法に応用して血液

中や組織中のプロテアーゼ量を測定することであったが､今回そこまで到達できなかった｡しかし､イヌに

おける肥満細胞の基本的な性状や全身における分布が詳細に検討されたことにより､本研究は小動物臨床､

特にイヌのアレルギー疾患の理解に貢献できたと考える｡
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研究成果

I.ⅠNTRODtJCTIOⅣ

Derived from pluripotenthemopoeticstem cellsand their

phenotypeisbidirectionally changeableundertheregulation of

"microenvironmenth(Macy,1986)mastcellsoccurinallvertebrate

classesfrom fishestomam mals,butwidevariationexistintheir

distribution,numbers,andintracellularconstituent(Macy,1986and

Madewellefal.,1985).However,notbeenproventoderivedfrom a

commonstemcellineitheranimalsorhuman(Denburg,1992ト

TheyareclassirledintotwosubbTPeS,rnuCOSaltype(MMC)and

connective tissue type (CTMC),based on their histochemical

properties(Enerback,1986),reactivibTtOSeCretagOgueS(Shanahan ef

all,1985),typeofgranuleprotease'S(Milleretall,1989),andalSoof

their growth factor dependency (Smith and Weis,1996 and

Ham aguchietal.,1987).MMC arewidely distributed in the

gastrointeStinal andrespiratorymucosa,aLndCTMCarecommonly

seen in the skin and tongue (Bienenstock etal,1985)their

distributionvariesamongspeciesandsites.Theirpnm即yfunction

appearstoconcem deknsemechanism,particularlytheinductionof､

acuteinflam matoryreactionsandparticipationinimmuneresponses

(Gaili,1993).Thesubsequentresponsetoantigen orother micro

environmentalchangescan bemodifiedorinnuencedbythebehavior

oftheentericnervoussystem,andultimatelybythecentralnervous
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System(Ham aguchietall,1987)IItiswellknownthatdogmastcells

containan impressivearrayofphysiologicallyactivecomponent(Mc

KayandBienenstock,1994ト

Herewefurtherdescribethedistributionandhistochemical

characterizations of mast cells in various sites including

gastrointestinalofdogs.Theresultshow,thatmastcellswere

obseⅣedinthewholeorganthatexaminedandthenumberwere

varieda∬10mgtheirsites.
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ZI.MATERIALSANDMETHODS

ⅠⅠ.1.Animals

Allanimalsusedinthisstudywereclinicallynormaladultdogs

(2maleand1female).Theorgansthatobservedwereear(skin),

tongue,lung,heart,lym phoglandulabronchiole,lymphoglandula

mesentery,spleen,kidney,peritoneum,live･r,stomach,duodenum,

Jqunum,ileum,caecum,colonandrectum.

Inordertoservedanimalsascontrols,7weeksoldWistarrats

wereinfectedbysubcutaneousinoculationwith25.000third-stage

infectivelarvae(IJ3)of StT10ngyloideszJeTLeZulueTWis andduodenum

exam ined3weeksafterinfection.
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ⅠⅠ.2.TissueProcessing

Fixation

Dehydration

Paraffinization

tissue2-3cm
凸.

Carnoy'sfixation2-3hours
且

100%alcoholI-1hour
皿

100% alcohoII I -1hour
皿

100%alcohoIIll-1hour
皿

lemosolI-30minutes
皿

lemosolI1-30minutes
皿

lemosolIII-30minutes
皿

60oCparafEnI11hour

60oCpar晋 Ⅰト 1hour

paraffhembedding
皿

microtome4-6pm且
floatedinwater-roomtemperature

且

fixedinsideglass
moatedinwaterbath-350C

且
overnights500Cplate

stainlngtechnique
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ⅠⅠ･3･StainingProcessforDistribtLtionofMastCe皿S(Nawaetal,
1994)

Deparamnization lemosolト 10minutes
皿

lemosolI1-10minutes
皿

Rehydration lOO% alcohol-dippedfor4-5times
J1-

99% alcoho1-dippedfor4-5times
J1

90% alcoho1 -dippedfわr4-5times
皿

80%alcohol-dippedfわr4-5times
皿

70%alcohol-dippedfor4-5times

皿
washedlitapwater

0.1%alcian
blueiH

0.3-overnight

Dehydration

0.7NHC1-5-10minutes
Jl

rindedindistilledwater
皿

0.5% safran in0pH0.1-15-30minutes
J1

90%alcohol-1time

J1
99%alcohol-4-5times

n
100%alcoho1-4-5times

皿
lemosolI-10minutes

皿
IemosolI1-10minutes

皿
mounted-studiedunderlightmicroscope
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ⅠⅠ.4.StainingProcessforMastCellsStainabilityAgainstFormalin
Fixation(Nawaetal,1994)

Deparaffinization lemosoII,II-@ 10minutes且
Rehydration lOO%alcoho1-dippedfor4-5times

且
99%alcohol-dippedfor4-5times

且
90%alcoho1-dippedfor4-5times

n
80%alcoho1-dippedfor4-5times

且
70%alcohol-dippedfor4-5times

皿
washedintapwater

凸
10% bufferform ali

ni30,60,120minutes)

washedlitapwater
0.1%alcian blu

eiH
0.3-overnight

Dehydration

0.7加■HC1-5-10minutes
且

rinsedindistilledwater
且

0.5%safranin0pH0,1･･15130minutes
且

90%alcoholI1time
皿

99%alcohol-4-5times
且

100% alcohol-4-5times
皿

lemosolI,ⅠⅠ
♂

10minutes

mounted-Studiedunderlightmicroscope
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ⅠⅠ･5.Berberine Sulfate Staining Techniqtle tO Con血m the
PresenceofHeparin(Enerback,1974)

Slideglassかomtongue,liver,JeJunum,COlonfromdog
andduodenumfromrat

JI

Deparaffhkation lemosoIIぜ minutes
lemosolI1-10minutes

凸
Rehydration lO0% alcohol-de edfor4-5times

99%alcohol-dippedfor4-5times
凸

90% alcohol-dippedfわr415times
皿

80% alcohol-dippedfor415times
n

70% alcohol-dippedfor4-5times
且

rinsedindistilledwater-10minutes
皿

Stainedfor20minutesin0.02%aqueousberberinesulfatetitrated
toapHofle畠sthan4with37%HCl1M

皿
rinsedindistilledwater10minutes

adjusttoapHcorresponlingthestainingsolution
mountedinwater

凸
Studiedundernuorescencemicroscope

JI
counterstainingwith0.1%alcian bluepH0.3皿

mounted-studiedthesam efieldunderlightmicroscope
(Horiietal,1992)
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ⅠⅠ･6･CriticalBlectrolyteゃoncentrationtCBq StainingTechnique
toDefheGlycosaminoglycansh Sitll(ScottandDorling,
1965)

6LLmSerialsectionedtongue,liver,JeJunum,COlonfromdog
andduodenum血･omrat

且
Deparamnization lemosoII,:ト1 10minutes

Rehydration lOO%alcoho1-dippedfor4-5times
皿

99%alcohol-dippedfor4-5times
皿

90%alcohol-dippedfわr4-5times
皿

80%alcoho1-dippedfわr4-5times
皿

70%alcohol-dippedfor4-5times
a

washedlitapwater

O.05%alcian bluein0.005Mbufferacetatecontain

variousconcentrationorMgC12
且

rinsedindistilledwater
且

Dehydration 90%alcohol-1time
J1

99% alcoho1-4-5times
且

100%alcohol-4-5ti血es
皿

1emosolI,Ⅰト@ 10minutes
n

mounted-Studiedunderlightmicroscope

TheCECwasdefinedastheelectrolyteconcentrationatwhichthe
stainingof50%ofmastcellswasextinguished.
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ⅠⅠⅠ.RESULTS

Mastcellsindifferentpartsofthebodyappeartohavedifferent

morphologiC,biochemical and functional characteristic (Rogers,

1996).AsshowninTable1,mastcellsweredistributedinthewhole

organ thatexam inedandthenumberwerevariedam ongtheirsites･

Itstainedwithalcian blueandsafranin0hadbluegranulesagainst

apaleredbackground(StrobelandMiller,1981トTheydistributed

throughoutconnectivetissuethatconsistofcollagen,elasticand

reticularfibers,adjacenttobloodorlym phaticvessels(Figurela).

TherewerenoslgnificantdecreasedafterrlXedinbufferedfわrmalinin

comparisonwithsectionthatfixedinCarnoy'8fluid(Figurelb).Even

forsomeorgans(tongue,heart,kidney,liver,andspleen)seenthe∫

constantnumber ofmastcells.AIcian blue and safranin 0

stainabilityofmastcellsagainstform alinfixationinearofdogswere

showedinTable2.Allofthemwerestainedmixture(bothalcianblue

andsafranin0)after触edinCarnoy'snuidandseveralmastcells

werestainedwithsafranin0 after60and 120minutes丘Xedin

bufferedfわrmalin.From theseresultsmastcellsthatdistributedin-

thoseorganswereformalinresistant.
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Table1.Distributionandform alinsensitivityofmastcellsinvarious
sitesofdogs.

きき:;:講享;≡芯fii昌等鼓注鞍誓=当｡:':'N-=Co=心:-h=. 銀器 髄謀議鎚琶揃 さ:tl':iF==:;無毒謙宍='詣:;=':¥播 =ESF:'=.li:守:弓徹:I:;'-:藤:葦i:=:'呂喜∋湖 窮讃‡沫モ芦
I:*=::ミ;き:.i.i::::.駆措甜 ::*::?::=*::=紙 濃臓 漸 撹 臓 … 餐?::'3某誌請託溝洪ヨ'#紬 ▲=舘潜航l醍
潮iT競登美輯き昌沖::専f:75::::輔拙哲ささだ: 一ヾ説､く'SS::3,-:;f:ii喜菓讃群貨幣空車幸
Ear 54.4土7.6 54.4±7.6 54.4±7ー6 54.4士7.6
Tongue 41.7土1.0 41.7土1.0 41.7±1.0 41.7±1.0
Heart 14.4±2.6 14.4土2.6 14.4土2.6 14.4土2.6
Lung 102.6士7.1 102.4士7.1 102.4士7.1 102.7土7.2
Lgl.bronchiale 80.1±4.8 80.1士4.8 80.1±4.8 80.2±4.8
Lgl.mesenteⅣ 43.3±4.8 43.3±4.8 43.1±4.5 43.4±4.8
Ki dney 1.1士0.1 I.1士0.1 1.1±0.1 1.1±0.1
Liver 95.7±4.1 95.7±4.1. 95.7±4.1 95.7±4.1
Spleen 12.2士3.1 12.2士3.1 12.2よさ.1 12.2±3.1

Figuresrepresentmean 士StandardDeviationfrom3animalS.

Table2.AIcian blueandsafranin0stainabilityofmastcellsagainst
formalinfixationinearofdogs.

"

::氏､揺榔 親栄誉 "
Alcianblue 0 0 0 0

Sa丘anin 0 0 9.7士0.4 13.3士4.7 0

FigTlreSrepresentmean ±StandardDeviationfrom3amimalS.

Numerousmastcellswereobserved in thegastrointestinal

rTable3),primaⅣ invillouslaminapropriaandthegreatnumber

thosewereinjejunumandrectum(Figure2C).Nointraepithelialmast

cellswerepresentinthevillouslam inapropnafrom dogonthe

normal condition,whereas distribution of mast cells in the

duodenum of Strongyloides zJenezuluelWis-infected rats were

commonly seen in themucosal lam inapropna and occasionally
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intraepithelial･Thosenumbersinvillouslam inapropriaafter30a也d

60minutesfixedinbufferedformalinwerelesscompareafterfTIXedin

Carnoy'S fluid (Figure 2d),whereas for muscularis mucosa,

submucosa,musclelayerandserosaseentheconstantnumberof

mastcellsafterfixedinbuftTeredfro-malin.Thesameconditionwith

mastcellsthatseenintheotherorgansthatexam ined(Table1,2)

mastcellsinmuscularismucosa,submucosa,musclelayerand

serosawerefわrmalin resistantandseveral ofthem safranin 0-

positivecells.

Inordertoseewhethermastcellsofdogscontainheparinin

theirgranules,Cam oy'sfixedtissuesectionwerefirstexam ined

nuoromicroscopicallybyberberinesul払testainlngandsubsequently

thesam esectionswerestainedwithalcianblueandsafranin0.

Stronglyberberinesulhtenuorescencepositivemastcellsofjejunum

andcolonofdogspresentinmuscularismucosa,submucosa,muscle

layerandserosa,whereasveryfewinvillouslaminapropria(Table4)

(Figure3aトTherewerenoberberinesul払tenuorescencepositive

mastcellSinvillouslam inapropriafrom duodenum rats(Table4).

This pointindicated thatmastcells in muscularis mucosa,

submucosa?musclelayerlandserosaareoftheheparincontaining

type･Practicallyallmastcellsintongueandliverwereexclusively

berberine-positive(Table4日Figure4a)indica.tingthat,theycontain
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heparinintheirgranulesmoreoverthesemastcellswerefbm alin
resistant.

Table3. AIcianbluean dsaLranin0 stainability ofmastcells
againstfbrmalin丘Xationinthegastrointestinalofdogs.

淋望鼓持古芳讃辞W S:,ti蕊芸荘患:.註皇;試芸訳詩某誌辞認識描く:;諾f:7㍍~~:'■~淫校Ri綴喜:葺'.--誰

" 淵;卓識軸※卓試寺… 托SS辞芸 毒!--葉:樹鱒義認深m 苅揃 等賀寿

I..胡穴熊 ..... 槻 -状 "灘 揖揖laEgjBH吾妻if<Fiii浅黒ERPNHHi:HiSNS
;;認諾洋語:!j:珊 芸群溺諜m i<清遊葦軽描弓端弓器蕉積量樹 ♯
DogsDuodenum VLP 518.9+47.2 0 0 0 0 372.7124.2 0 0 288.5+44.6

MM+SM 159,4+4.9 0 3.9+2.2 0 26.6+6.8 135.1±1.5 0~ 39.5十15.5 121.4±12.8
.ML十S 234.3+65.9 0 3.9+2.8 0 11.3+4.4 226.4+63.7 0 31.6+17.8 205_4+48.4

Jejunum VLP 607.1+69.0 0 0 O O 582.4+63.0 0 0 535.8+65.9

MM十SM-ユlo.2±16.3 0 5,4±3.9 0 31.6+5.7 184.6±17.7 0 32.3+4.8 183.9+17.3

ML+S 220.2-:-21.6 0 8.5+1.1 0 0 228.2+21.3 0 2.5+2.0 225.8+19.4

Ⅰleum VLP 561,6+35.7 0 0 0 0 .328_5+70.8~0 0 219.9十84.8

MM十SM 101.I+5.4 0 2.2+I.6 0 15.0+5.0 86.4t4,8 0 ')_1.2+3.9 79.9+6.1
ML+S 136.7+52.5 .0 7.5+1.6 0 0 144.0+51.5 0 4.4+1.2 139.6+51.0

Cecum VLP 507.0140.3 0 0 0 0 327.9±17_1 O O 264.3±35二5

MM+SM 145.6+13.9 0 1.1+0.9 0 26.3+1.5 120.9+12.9 0 43.6+9.1 103.6+20.7

ML+ら 104.8+6.8 0 6.0+1.9 0 3.0+0.6 107.6+&0 0 . 16.3+4.3 94.3+6.5

Colon VLP 475.4÷27.4 0 0 0 0 192.4±81,0 0 0 191.0+81.6

MM+SM 147.1+45.6 0 3.3+2;6 0 9.2+1.7 141.1+42.4 0 33.3+4.9 117.0土38.7
ML+ら 83.3+125 0 6.2+0.8 0 0.9十0.1 88.3+13.0 0 10.6+2.4 78.6+14_1

Rectum VLP 6275+14.2 0 0 0 0 351.6+17.1 0 0 201.5+32.7

MM十SM 140.0121.6 0 3.4+2.6 0 25.1+7.7 119.3±17.6 0 45.3±11,0 99.2+10.9
ML+ら 92.0+13.0 0 5.5+2.3 0 2.9+0.5 94.2+15.1 0 12.9十3.5 84.2+13.9

StomaCb VLP 319.3+104.1 0 0 0 0 164.6±54.1 0 0 132.1+74.2
MM+SM 71.0+8.2 0 5.4+0.9 0 3.5+1.4 72.9十9.0 0 10.0+4.2 66.4+ll.6

ML+S 52.7+14.8 .0 2.4+I.3 0 1.4+0.5 53.6+14.7 0 4.0+1_1 51.0+15.3

RatsDuodenl皿 AVLP 2036.9±146.3 0 0 0 0 486.4±123_6 0 0 0

MM+SM 852.2±102.00 0 0 0 844.3190.9 0 89.2+12.1 755.0土79.0

ML+S 173.3+33.0 0 5.611.4 0 67.5±6.1 114.4+27.4 0 159.1±32.019.8+10.4

Figuresrepresentmean tstandarddeviationfrom 3amimalS.AB+=
alcianbluepositive;SO+Isaframi Opositive;VLP-vinouslamina
propna;MM+SM =musculadsmucosa andsub mucosa;ML+S=
muscularlayerandserosa.
a Duodenum tissuewereobtainedfrom rats3weeksafterin氏ction

with 25.000SbongyloidesveneaIluensisasacontrol.
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Figure1.MastcellsinthedogTsliveradjacenttobloodvesselafter
fixedin Carnoy.ssolution (a) and after毘Ⅹedin buffTerformalin
solutionfわr60minutes(ち).

Figure2.Mastcellsinthevillouslaminaofduodenum from dogafter
fixed in Camoy'ssolution (C) andafterfixedin bufferformalin
solutionfわr60minutes(a).
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Figure3･Successivestainingofmastcellswithberberinesulfateand
alcianblue-safranin0intheinnermusclelayerofjejunum.Sections
werefirststained with berberinesulfate,photographed undera
nuorescencemicroscope(a).Thesectionswerethen washed and
stainedwith alcian blue-safranin 0,photographed underalight
microscopeatthesamefield(b).

Figure4.Stainingofmastcellswithberberinesulfateandalcian
blue-safranin0intheintheliverofdog.Sectionswerefirststained
with berberinesulfate(a)andthenstainedwithalcianblue-safranin
0(ち).

-16-
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Table4.Berberinesulぬtestainabilityofmastcellsinvarioussitesof
dogs.

求 名 LFH::LH.:.-ゝ:.:L>:.:.:i.‥1-:.:.:{称:令;.:消:写:5:弓:(.辞持旨く:※*き;戦端::i-yi:;':輔寺湘'-.. r':さ球台拭き淋 宙●-:掛 買:i:i
払 欝 -.BH.:<''-H-､̀､'t:.h'.:.-.払K.i:辛:.:,>'.

端 舘 葺轟墨薄青宗男草 "蛋

DogsJejunun + +++ +++
Colon + +++ +++

持完̀一品i'':;~>'''.yl''':''=:"'l'■‥'-''.X:'l'■;;t'l一一詩至等:>
.ミ:潔ヾ..ヽ:.-I...

DogsTongue ++++(practicallydl)

VLP=villouslam inapropria;MM+SM=muscularismucosaandsubmucosa;
ML+S=muscularlayerandserosa;+=berberine.sulfatefluorescence
positive;-=berberinesulfatenuorescencenegative.
a Duodenum tissuesiWereObtainedfrom ratsthreeweeksafter
infectionwith25.000S.zJeneZuluensisL3aSacontrol.

To furtherconfirm thesefindings,the CEC which isthe

concentrationofMgCl2thatcaused50% reductionofalcian blue

stainingWasdeterm inedformastcellsindog.From fifthFigure,the

CECofmastcellsinthetongueandliverofdogswereabout1.3M

and 1.0M.AllthesevalueswerefTarmorehigherthan thatof

duodenum ratsmastcellsabout0.5M indicatingthatthesemast

cellscontainedheparinintheirgranules.AndtheCECofmastcells

inthejejunumofdogswasabout0.gM;thispointwasfわrwholepart

ofjejunum,includingvillouslam inapropriauntilserosa(Figure5).

AsshowninFigure6,theCECofmastcellsinthevillouslamina

-17-
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propriawas0.5 M and forthosein (muscularismucosa and

submucosa),(musclelayerandserosa)wereabout1.2Mand1.2M.

Ifthesefindingswereconnectedwiththeberberinesulfatestaining

data(Table3),thosemastcellsinmuscularismucosa,submucosa,

musclelayerandserosawerestron貞lyberberinesulfatefluorescence,

whereasthatcomplexwereveryfewinvillouslan inaproprla.Both

Situationsindicatedthatjejunummastcellsfrommuscularismucosa

untilserosacontainedheparinintheirgranules.
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FigureS･Criticalelectrolyteconcentrationstainingoftongue(◆),
liver(D)andjejunum (+)mastcellsofdogsincomparisonwith

duodenum mastcellsofrats(･).Each pointandvertical bar
representmeansvaluea:standarddeviationofthreeanimals.

Figtlre6. Critical electrolyteconcentrationstainingofVLP(+),∫
MM+SM (+)andML+S(o)jeJ'unum mastcellsofdogs.Eachpoint
andverticai bar representmeansValuea:standarddeviationof
three dogs.VLp-villous lamina propna;MM+SM-muscularis
mucosaandsubmucosa;ML+S=muscularlayerandserosa.
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ⅠⅤ.DISCIJSSIOⅣ

ArmedwithspecificIgEantibodies,andstrategicallypositioned

adjacenttobloodvessels,lymphatic,andnervesintheepidermaland

mucosalsurfaces,themastcellsisinanidealpositiontoactasan

'antigensensor'orsurveillancecell(Galli,1990).Inseveralspecies,

thereappeartobeatleasttwodistinctclassesoftissuemastcells

thatdifferintheircontentofintragranular am ines,proteoglycanS,

andproteases(Katzetal.,1985).lnclinicallynorm aldogs,afewto

several mastcellsmaybeencounteredin smear oflymphonode

aspirate,rareinsmearsofbonemarrowaspirate,andabsentfrom

smearsofbuffycoat(Bookbinderetal.,1992)butfわundinbufbrcoat

preparationfromanydogwithan innam matoryskindiseaseandnot

todisseminatedmastcelltumor(Cayatteetall,1995).Basedon

morphologiC,ultrastructuralandhistologycriteria,Enerback(1966)

hasshownmastcellheterogeneityindifferentsitesofrats.Following

this,histochemical methodtodemonstrateproteoglycanShasbeen

practicallyusedtodistinguishtheminsituratsandmice(Enerback

etal,1986).Stainingmastcellspopulationswithalcianbluefollowed

by safranin 0,two cationicdyesbelieved to bind differentially

granular proteoglycanS(Katzetall,1985)givegoodresultafter氏Ⅹed

withCarnoy'sorMotas'S,whereassomefixativessuchasneutral

bufferedfわrmalinpreserveCTMCgranulesbutnotMMCgranulesin
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histologysections(Enerback,1966).Optimal fixationwillresulti-n

precipitationofglycosam inoglycansleavlngPOlyanionicsitesavailable

fTorbindingofdye(StrobelandMiller,1981).

MastcellsobseⅣed invarioussitesofdogsexceptthose

presentinvillouslam inapropnawerefわrmalinresistantandseveral

ofthem stain mixture between alcian blue and safranin 0.

Distributedthroughoutconnectivetissuewhich consistcollagen,

elasticandreticular fibers,adjacenttobloodorlym phaticvessels.To

destinespeciallymastcellsinear,Wecountedseparatebetweenmast

cellswhichstainedonlyalcian blueorsafranin0,Ormixture(both

alcian blueandsafranin0)whereasseveral ofthem safranin0
positivecellsafterbufferedform alin丘Ⅹation(Table2).Fujimakietal

(1992)reportedthatnosignificantdifferencesonmorphologyofmast

cellsa洗ertreatedwithfbrmaldebydewereseeuslngtransmission

electronmicroscope.

Inordertostainmastcellsgranulesthatpresentinvillous

lam inapropria,alcian bluelostit'sstainabilityagainstbuffered

formalinTIXation(Table3日Figure2d)indicatingform alinsensitive

granules.Furtherm orethesemastcellsbindonlyalcian blueafter

Carnoy'sfixation,whereassomemastcellsin theotherpartof

gastrointestinalbindbothalcian blueandsafranin0,indicating

these granules contain proteoglycans with less sulぬ.ted
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glycosam inoglycansthan dothegranulesofmastcellsinmuscularis

mucosa,submucosa,musclelayerandserosa.StrobelandMiller

(198i)suggestedthatfailureofdyebindinginintestinemucosalmast

cellsmaybeduetoalterationsinducedbyformaldehydeinthe

relationshipbetweenglycosam inoglycanS andbasicproteinsofthe

granules. Considering such variance, further comparative

histochemical andfunctional characterizationsuchasreactivity,to

secretagogues(Shanahan etal.,1985)isnecessaly tOdetermine

whetherfわrmalin-sensitive mastcellsin dog are abundantin

gastrointestinalmucosaltissue,thosepresentin villouslamina

propriatermedasmucosal mastcells(MMCトWhereasform alin-

insensitive/resistant mast cells are widespread throughout

connectivetissue,tem edasconnectivetissuemastcells(CTMCト

Thedyeberberinesulfatefわrm sastrongfluorescentcomplex

withheparin,sothatithasbeenusedfわrthedetectionorCTMC

(Enerback,1974).Stronglyberberinesulfatenuorescencepositiveof

Jqunumandcolondogspresentinmuscularismucosa,submucosa,

musclelayerandserosaIWhereasveryfewinvillouslam inapropna..

(Table4).Furthermore,exclusivelyberberinepositivemast-cells

presentintongueandliver(Table4),thesetwわpointsindicatingare

oftheheparin containingtype,moreoverthesemastcellswere

fomalinresistant.

-22-



21

In addition to the berberine nuorescence method,

determinationofthecriticalelectrolyteconcentration,theprincipleof

whichwasintroducedbyScottandDorling(1965)hasalsobeenused

forthedetectionofmastcellsSubtypes(Enerbacketal.,1986).In

ratstheCECofMMCissubstantiallylower(about0.6M)than that

dermal CTMC (about1.0 M),re瓜ectingchondroitin sulfateand

heparinastheirrespectivegranular proteoglycanS(Enerback,1987

andMilleretal.,1972).TheCECofmastcellsinthetongueandliver

ofdogswereabout1.3Mand1.0M,indicatingcontainedheparinin

theirgranules(Figure5).AsshowninFigure6,theCECormastcells

inthevillouslam inapropriawas0.5M andinthe(muscularis

mucosaandsubmucosa)and(musclelayerandserosa)wereabout

1.2M and1.2M.Thesefindingssupportedthatliver,tongueand

muscularismucosauntilserosamastcellgranulescontainedhighly

sulfatedglycosam inoglycanswhichisheparin,than dothegranules

ofmastcellsinvillouslaminapropna.
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V.COⅣCLUSIOⅣ

Asan overallconclusion dog also have mastcells that

distributedintheconnectivetissueorear(skin),tongue,lung,heart,

1ym phoglandula bronchiole,lymphoglandula mesentery,spleen,

kidney,Peritoneum,liver,stomach,duodenum,JeJunum,ileum,

caecum,colonandrectum.Likeotherspeciesdog-smastcellshave

twosubtype,MMC,andCTMC,whichcanbediscriminatedbytheir

locationandhistochemicalcharacterizations.
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