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Introduction  

Ln studies of peripheraL bLood of rowIs．thc nne structures of b】ood cells  
bavebeen reported by varjousinvestlgatOrSlbuL these reports were obtaincd  
so．eEy from chickcns・As raras Lheauthorsknow，OnLythreereports（ENBERGS  
＆K代任STEN1968，Dl11NGRA，PARRISTl＆VENZKE1969，MAXWEIL＆TREJO1970）  
have been published on the nne slructuresoF basophilsin chicken peripheral  
blood．ln theauthors・pl・evious paper，nne StruCtureS Of the heterDPhils arld  
theeosjnophilsin［he peripherilL blood or theJapanese quaiLs weTe rePOrted・  
Tn this paper，aSa PartOf the seriesor electronmicro5COPIC Studies on peri－  
pheralbloodcellsofJapanesequails，Lhennestructuresorbasophilsinclinica11y  
heaLLhy quails are described－  

Materials amd Mt！thods  

The materials and rrlethods usedin this paper were exactly the sanle aS  
those or thc pre、′ious paper（YAMAL）A．YAM＾SIIITA＆MISL：1973）・Thespecific  
granules which weTeCOntuincdinthecytoplasrnofbasophils，however，PreSented  
artificialstTuCtureSin the samples wtlich werefixed sole］y with OsOl・On the  
other hand．1he basophi】granules ol、Ihesampleswhichwerc触edwithmixlure  
or glutaTaldehyde and OsOヰ，Or WeTC tlXed wjth glutaraldehydc and followed  
by OsOIWere thought Lo appearin their normalstructure・Thererore，the  
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basophils obtained bylhe rormer且xation were omittedirHhe present study・  

Results  

Bas8Phjls wereinfrequen11y observedin the peripheralblpod on the cじt  

plane of s已Ction・Only seventeen basophilswhich weTe thought to be cut off  
in the既ntTalportion or the adjacent area or the ceus were ob＄erV′edin this  

Study・Th巳yWereeaSily d肝eTentiated fromanyotherkindsofleukocytesby  

the presenee or m且ny SpeCilicBranulesin the cytoplasm・Basophils appeared  

asroundorovalcells，andtheirsizewas414by5・8／／On theaverage・  

Ⅳncleus  

A sjTTgle nlICleus、VaS uSually eccenLricir．position and neverlc）bt11ated．  

Thenucleushada roundorovalshapc and the size was3・Oby3・8f［On the  
avera酢・Tbe nucleiin Lhe ma」Or⊥ty of basophils coTltaincd moTe euChromatin  

than TleterOChromatin， The heterochromatjn was usua11y ctuster¢d at 血  
Perjphery or thじnuCleus・Flakes of chTOmatins were Orten arrangedin a  

pattern sugge5tlng a、Clockrace of a cartwheel・Some nucIciha、d so 錘1a11an  

amount or heterochromatinlhatthey showed a very clear appearance（Fig・7）・  
OccasionaLly・One即tWO・irregul辻rly shaped nucIcoLior varyLng Sizes and  
dellSiti∬Were pre～entin soⅦe Cells．  

Cytopla眉m   

Thecytoplasmwasdelineatd byaninptasnlamembrane・Thecytoplasfn  
Whieh wason the sidc opposite the nucletlS WitS Very wide，andits nuclear  
Sidc was narrow・1Tlthe wide area or the cytoplasm．tbeTe Were a numbcr of  
Speei負cgranuEcs，a few rLlitochondria，a Golgicomplex and some other micro－  
Oria托elles・By eontrast・the cytDPlasm on the nuclenr sidc had tlO SPeei餌  
Branules・胡Sma］1number Qf vesiculatedsmooth－SurfaccdendoplasmierヒIi℃ulum．  
and a rew f、ree rLbosomes and p01ysomes・  

Speieiボc granuJcs：The SPeCiRc：granu］es or basophjls were diちtributed  
ra巾dcmly jn the cytopIasm except晦r a p；1rt d、Ihc Golgicomplex and a  

na打OW perトnuctear area・They were3‡1rでOunded by a unit menlbr之Ine．Onlbe  
Cut Plancs・Lhey varied cQnSiderablyin size and shape d印Cnding upon fhe  
direCtiO11in which granuleswer6、ゝCeliQned・Theゝe granuleSWereCOnSideTab7y  
Variableil－electron dens7l／y・Almost a1lo†▼the叩CCi触granuleg had s両1e  
internalslructures・How巳VerlSOme Of them were homogcneouswirhoutany  
inter放alslructu代S・qn the basi写Orel餌trPndeれSiLy，Sizeandinterna】罠tru飢ure、  

tl－e gra加1es were dividedinto eight types as ro＝け≠・S．   

1）ThcIsILype（Figs．1＆2）  

The granules orlhis type were homogeneously compacl，having very hi帥  
モ1ectron dens】【y wittlOUtany】nternalstructures・Thcywerea■sopolyTれOrphous，  
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thatis，Were horseshoe－1ike and renirormin the cut plane or cellsr The size  
of thesegranules was on the average308 by412mFLin djamcter・These  
granules were foundiT17or17basophils（4l・l％）・  
2）The2nd type（Figs・3，4＆9）  

1ngeneral，Lhegranulesof thistypewercroundorovalinshape・andcontained  
a core which was highly or moderately electron dense・The core consisted  
of homogeneously compact or veryfinegranules・Thesegranules had aclear  
space between thelimiling meTnbrane and the core・The mean size of these  
granuleswas450by593rn〃in diameter，and their coreswere366by413m／L・  
These granules were foundin only3oF17basophils（17・76b）・  
3）The3rd type（Figs▲5，4，6，9＆10）  

Thcse Branules wcre usually round or ovalin shape，highly or moderately  
electron densegTanules havinga mottled appearance・They weTeCOmPOSed oF  
coarsely granularsubunitsandgroundsubstance・Eachsubunitmeasuredapproxi－  
mately200－300Ain diameter－ A quartcr or the granules or this type had a  
clear space between the limiting membrane and the granular material. The 
size of this type granule was on theavcrage514by603m／Lindiameter・They  
were rou11dlnllor17basophjts（64．7％）．  

4）The4th type（Figs・3，4＆9）  
These granuLes appeared as elaboTately reticular structures・The reticular  
structures showed densely ropy cords，about200300Ain diameter・Tn soTne  
granules，these networks were very compact｝andin others werc moderately or  
veryloose・The size of these gTanules was542by665m［Lin diameter on the  
average．They were foundin7of17basop吊Is（4l・1雅）・  
5）The5th type（Figs・5＆l［）  

This type granule was round or ovalin ～hape and showed moderate e）ectrorL  
denslty・These granules were composed or a 爪nely granular subunit and a  
ground substance・This subunjt measured appTOXimately50－100Ain diameter・  
The size o「Ltlis type granule was on the average489by638m［L毒口diameter・  
These granules were rour［din9or17basophils（52・9％）・  

6）The6th type（Figs・5、7＆】3）  

TTleSe granules were vacuolated granules containing varylngamOunt Or granular  
materials and had a lighl appe;irance as shown in Fig. 7. They were round 
or ovalin shape，and their size was on the average552by709mFLindiameler・  
This type granule appeared to be unstable with a tcndency to disintegrate  
（Fig，13）L Sometimes they rupturcd withinternallnaterials runningoutinto the  
cytoplasTn（Figs・12＆13）・A myelinLLikeinternalstructure was observedin  
the onc of this type granule（Figr12）T These grarLules were found most  
frequentlyin the granules of alL types（in】2 0r］7 basophils showing a  
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p¢rCentage Or70．6㌔）．  

7）The7th type（Figs．S，12＆15）  

These granules were vacuola［cd gramules contajning a smallamount or nnely  
fibrilar structure・Which was sometirrtes amngedin a coarsenetWOfk．The  

granulesof this typeappeared tobeunstablewith aler）deTICy tO disintegrate  
a芦did the6th type（Figs・12＆14）・These granulcs were round or ov且Ih  

Shape・and their size was on the average779byl，002m／Lin diameter・The  

granules of this type were thelargest of allLhe speciBc granulesL These  
granules were r8undin60r17basophils（35，3％）．  

8）The8th type（Fig．6）  

These were very smallgranulesconsisting oralimiting mernbrane and aninner  
dense granular materi且1．Some of them had a clear，narrOW hollow betwe  

thelimitlng membrane and theinmer material，They were round or ovalin  
Shape and their size was aboutlOOmfLindiam8ter・Thesegranuleswerefound  

in90r】7basophils（52・9穆），  

Occasionally，intermediate forms of speciGc gTanules between the3rd（ype  

and the4th type，the6th type and the 7［hlype granules（Fig．7）were ob，  

SerYed・These eighttypesofgranulesweTearrangedinorderortheirsizes rrorn  

Iarge to sma11as rollow；the7thtype，the6thtype，the4thtype，the3rdtype，  

the5thtype†the2ndtype，thelsttypeandtheBth type・1ntheappearancer乱teS  

Of the specjf］c granules oreachtypes，the6thtypegranuleswereobserved most  

predominantly and the3rd typeEranuleswereobseTVednextmostpredominantly・  

The appearance rates or the5th typc and thc8Lh Lype granules were 52．9％．  

The granutes of the other types were below 50㌔ arld the 2nd type granules  

Were mOSlinfrequent（17・7Ob）・The combination of these type granulモS Were  

quite variablein the cut plane or seclions， Allor the basophils had combi－  

nations of from2to5types or granllles・ Releaslng Of the speci丘c granules  

Were Observed rarcly jn granules of the 7th type（Fig・14）．These granules  

were opened to the free surface of the cell and their limiting membranes 
COnneCted to the plasma membrane．A part of theinlerna）materials of the  

granules extruded outsjde of－the cytoplasm，  

Golgicomplex；A poorly developed Golgicomplex which consisted of a  
fewlaTnellar membranes and moderate numbers or vesicleswaslocaledopposite  
the11uCleus with a centTiole．Occ辻Sionally，COated vesicles were seen around  

the Golgicompl8X（Fig・13）・  

Mitochondria；A smallnumber of mi（OCIlOndriaweredistributedramdomly  

in thc cytoplasm except for 暮he narrow perinuclear area・The maJOrlty Of  

mitochondria werc round or ovalin sTlape，OTlly one or two of them being  
Slightly elongated・The size of the mitochondria was 442 by 604m／Lin  
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diameter on the average・Usually，mitochondria had a dark maLrix with  

obゝCurC Cristae．The mean number ot’milochondria which appearedinlhc cut  

plane or basophilwas three・  

Endoplasrnic reticulum；＾sl一一allnumber of smooth－Surfaced endoplasmic  

retjculum were seen Tamdomly throughout the cytoplasrn・The maJOrlty Of  

thcm showed a vesiculated fornl， TTley Were filled with a clear substance・  

A few rough－SurraCed endoplasmic reticulum were observed jn the cytoplasm  
oF onLy4of17basophils（Fig・2）▲ They were sht）rt and（hin，Canalicularin  

Shape－  
Others；A moderatenumbersof free ribosomesand polysomeswerescattered  

throughout the ey10Plasm・The microtubules were arTanged Tadiately aTOund a  

eentriole（Figs，2，4＆10）・Thc microfilaments also were seenin some of the  

basophils．although only raTeJy（Figs・9＆15）・  

Diseussion  

Scince basophils constitutconly］．3㌔of the totalbloodleukocyte countin  

theJapancsequails（ATWAL、etfLl・，1964），tTleirpTeSenCeinthc ultrilthinsections  

jsinfrequent・Only severlleer］basophils wiLh various specinc granules，Whjcll  

were thought to be cut o仔in the cerlLralporti（｝n Or the adjacent areas or cells，  

＼Vere Observedin tbis study，  

The nuclej ofL the basophilsin the quajls stain paLe blue with Wright’s  

methods and have a delicale chromatin ne（WOrk under（hc Light microscope  

（ATWAI，＆McF＾】モ⊥＾Nl）］966）・Under the electron mjcrc．scope，the nucleiof  

【he maJOrlly of ce］ls contained rnore euchTOmatin than heterochrol一一atinland  

usually・Showed a TelaLjvely cLearer appearance than those or thc oITleT  

granulocytes・  

Untilrecently，allempts toiina）yze the Linc structuTe Or the basophil  

granules have been thwarled by Lheinadequacy or flXatjves and embedding  
materia）s． Most orlhe earLy descr）Pt】OnS failcd to outLine arly detaiLin the  

granules・anditl一一ay be seriously d（一ubLed whelher Lhey dealt wjth the normal  

stTuCturC Of the circulating basophilsL   

llhas been wellknown that the jllteTnalstTuCture Or granules varics  
considerably accordinglo Lhc difrcrenccin animalspeCies・ The roLlowing  

granuLes have becn observedこthose nLed with uniform particlesin humans  

（ZucHER－FRANKLIN1967）、thosewjthlamellated．network－1ikeor honeycomb－1ike  

stTuClurein guinea pigs（PHASJi1956，WINQLJIS′l’1960，FEl）ORIく0＆HIRSII1965），  

in sheep（YAMJl．D＾＆SoNO上）A1972）and jllChickens（MAXWlてLL＆TREJO1970）．  

those wilhlinely granulaT Stl‾uCturein dogs（SHIVELY．FERDT＆DAVIS19691，  

1hose with more orless fibriHar coIltentSin chickeTIS（DHINGRA，PARRISl†＆  
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VENZKE1967），and homogeneous ones without anyinternalstructurein cats  

（OsAKO1959）andirL Sheep（YAMADA＆SoNODA1972）．   

In the quajL basophils observed by the authors，the speCific granules were  
dividedintoeighttypesorgranuleson the basisof size，their electroTlder）Sities  

andinternalstruclure且S follows・Thelst type were homogeneously compact  

aLld very high electron dense granules withoutany．TlterTlalstructure．The2nd  

typc were rolInd or ovalin sh乱pe，and contained a core which consisted of  

homogeneously compact G∫Yery餌egranu18S・The3rd type were九igbly即  

moderately electron dense granules with a mottledappearanCe・The4th type  

Werethosewith且nelaboratelyreticularstructure・The5thtypeweremoderately  

electron dense Branules with 丘n£1y granular subu雨ts・The 6th type were  

VaCuOlat巳d granules containing varylng amOuntS Or granular materiaLs・The7ttl  

type were vacuolated granules containlng 丘nely fibrilar structures．The Sth  

type were very srnallgranules consistlng Of a detlSely Branular materialand a  
limitlng membrane・This classificationis provisioTlal・At the present time，it  

is very difhcult to classify exactly the specifie granules of the quailbasopbils，  
because the speCiAc granllles willchange thejr E－orTnS under cert且in conditions，  

for example，maturation and degranulation ofgranuleslandtechnicalprocedures  
usedin handring of specimens・As far as theauthors know，thereis no report  

On tlle formation，maturatjon and dt，granulation o［basophilBranules under  

ele、CtrOn tnicroscopy・1n the mast cells，these processes ofSpeCi6c graf．ules  

have been welldescribedin rats（CoMTiS1966．ROI7⊥ICI7，ANI〕ERSON＆ UvNÅs  

1971）andin chickens（WIGHT1970）．  

The relationship between mast cells and basophils has been a subject of  
debate since their discovery・Altllollgh both ce11s have metachromaticgranules  

Which are thought to contain histamine（Gl払TJAM et al・，1952．RILEY1953）and  

heparin（JoRPES1946．BEfIREMS＆TAURERT1952），the granules Qf masIcells  

are rLOt Water SOluble，Whereas basophilgranules are water solubte．1n the  

electron microscoplC Observations，basophilgranules havc soTne Similarlty tO the  
granules of mast cells・At prcsent，itis uncertain whether masIce11s and  

basophils are the same orlglnalcells or no†・There areinsufBcient data to  

COmment On thjs controversy．  

We sha11discuss the relationships be暮Ween eaCh of the granules of the  

eight typesin the quailbasophils on the b且Sis or our data and the 血ta on  

mast cells（CoMBS1966，WIGHT1970，R触LICH eial・，1971）・Firstly，itshould  

be emphasized that，Classi丘ca【ions of basophilgranules are veTy Subjeetive and  

Variable，ie，inthechickens，Df寸INGRAetaZl（1969）andMAXWELL＆TREJO（1970）  

found four types of granules，and DIlINGRA et al・Stated tht these granules  

Were di汀erent stages of matllration・In the mast ce11s of rats，thereis some  
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evidence that the varylnginterIlalappearance or granulesis associated with  
StagCS Or maturity（CoMBS1966）and degranulation（R（JIILICIlet al－1971）・  

The same analysis of the phenomena may be applied to the barophil granules 

OF quails．   
In the quaiLs，the homogeneous and very highly electron den～e granules  

Without anyinternalstTuCture（thelst type）suggest that they arc sweLling，Or  

are compacting from mottled gramles（the3rd type）．The mottled appeaTanCe  

Of thc deTISe granulcs（the 3rd【ype）suggest that they are forming，Or are  

formed from reticular granules（the4th type），While the beading of the cords  

Of reticulum（Llle4thtype）suggests【hattheyaredisintegratinBintothefragments  

Whicllare SeCnir］VaCuOlated granules（the 6th type）・The homogeneous and  

hjghly or moderately electron dense granules（the 2nd type）suggest materials  

（the5【h type），While負nely granular materials（the5th type）suggest that they  

are disjntegratinginto afinelyfibril且r StruCture Which are seenin vacuolated  

granuLes（the7th type）．C（〕MBS（1966）hasindicated concerning Lhe rat mast  

CeLLslhat theimmature granules wiLh smallstrands，reSembling the 3rd type  
granulesin this study，became dense and homogeneous mature granules，Which  

COrreSPOnd to ttlelst type granuLes jn thjs sludy・ The 7st and 2nd type  

granules may be mature granules of quail basophils judged on the basis of their 
appearanCeS・Occasiona11y，the6th and 7th type Branules ruptured andlheir  

internalmaterials ran outirLtO the cytop】asm． These phenomenaindicate that  

these granu］es aTein tTle prOCCSS（汗 dcgranu］ation・Furthermore，this aspect  

receives suppoTt rT－om thc rollowiTlg raCtS；t71ejTinternalrnaterials were quite  

Variable，and the sjze or LtleSe granules was thelargest of allthe granules  
amoungthebasophils・B帆itisnotnegligiblethat these granulesareartiractual．  

Ir the6th and7th type granules且re degranulating granules，and thelst and  

2nd type are maLure granules，gapS between Lhe rrLature and the degranulating  
granules willbe too wide・Thus，it sccTTISlikelythat the3rd，4th and5th type  

gTanulcs arc transitionalforms bctwccn the mature and the dcgranu］ating  
gTanules・  

CoMBS（1966）and WIG王IT（1970）have shown eleclron rnicrographs or rat  

and chicken mast cells respecLively，Which show that the sTmLl，mCrnbTane－  

bound granutes correspond to thcimrr．ature granules or progranules・1n the  

qt］ailbasophils，the smalldense granutes（the 8th type）were f’oundin the  

basophils of halr of the observed cclls，Thus，itis resonable to concltlde that  

thc smalldensc granules areimmature granules jn the qu且ilbasophils・  

The3rd type had acoarselygranular subunit（about200∩300Aindiameter），  

While the5th type had alinely granular subunit（about50rlOOAin diameler）．  

Fundarnentally，it may be that there are two kinds ofL specjtic granule5in the  
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basophils orJapanese quails．  
As［ar as the authors knowlnO repOTt has been published on tbe fine  

StrtlCture Or releaslng Or Lhe basoph‖granules・1nthis study，releaslng Of the  

SpeCj航c granules was TaTely obseTVedin the7th type・The releasing form of  

the granules applied to the reverse pinocytosis（eccrine）．   

Inllumar［basophils，SOme WOrkers（ZucKER・FRANKLIN L967，WATANABE et  

al．1967，AKASAIくA1971）observ8d granuleswith myelin－1ike jnternalstructures，  

In this study，the myeLin－1ikeinternalstruCture WaS OnLy seenin one of the6th  

typ¢granules・WINQVIST（1960），FEDORKO＆HIRSH（t965）and SuGIMURA（．1972）  

have obsぞrVed the granuleswithcrystalineinternalstructuresin the basophils，  

but such granules were not recognizedin this study・Someinvestigatt）rS（ITO  

1958，WATANABE et al・1967，WETZEL eialL1967）have observed granules with  

a clear space between unit membrane and granular materials・ln this study，  

these clear spaces were observedin some of thlst13rd，4th and 5th type  
granules，Allor the2nd type had this structure・  

Lastly，it should be emphasized that the classitication orJapanese quail  

basophilgranulesisimperreCt・lt stillremains to be established whether the  

ultrastructt］reSOrthesespecifie granules correl且teS With the chemicalconstituents  

Of the granules or onIy Te刑eets ttleir runctionalstate・Moreover・itis possible  

th且t SOme Of the ultrastructures of these granuLes are artjracturalfeatures．  

F11rthe∫Studies on these problems ar¢neCeSSary．  

Summary  

The fine struetures of the basophils of the peripheral blood obtained from 
nine，Clinically healthy and adult maleJapanese quailswereexamined underan  
electron711icroscope．The results obtained are summarized as fo11ows：   

l）The basophils were uninucleated cells and their size was4・4by5．8p  

on the aYerage・  

2）The basophilgranlユ1es were dividedinto eight types of granllles onthe  

basis of their size，electron denslty andinternalstTuCture，  

3）This classほcationisimperfect andilstiLlremains to be established  

whether the ultrastructures of these granules correlates with the chemical  
constituents of the granules or only re鮎cts their functionalstates・  

4）Some granules were released with reverse pinocytosis（eccrjne）・  

5）A sma11number of mit（）Chondria，a POOrly developed G（】1gicomplcx．  

a smallnumber of．vesiculated smooth－SurraCed endoplasmic reticulum and a  

fewtubularrough－SuTraCedendoT）1asmicreticulumwereobservedinthecytoplasm・  

Some other micro，Organelles were observed also・   
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摘  要  

ニホンウズラ膵臓釧め㍑曲別ぬり如㈹払わの束縛血かち得た姉阻 球の激折柄冶を電子  

寮徴鏡的に観察Lた。細胞の闇ぼ中心部分が切られていると削っれる17個の細胞について詳  

細に検討し＿．次の所見を得た｛   

1）好塩基球ほ析円形の申核紬晦として認めちれ．その大きさ（よ平均4・4巧5・紬で，搬粒  

球の中で最小であった（  

2）核ほ扁在惟で，他の隙粒凍より→般に明調で，そ耶大きさは平均3J）×3i8ノJであった。  

3〕特殊町こ粒はその大多数が煩円形で，単位膜iこつつまれていた巾 これらの陽暦指それら  

の大きぎ，奄子照度および内部構造により下記のようた8削二分顆Lた。Ⅰ塑（平均308、×412  

m〟）ほ多形で．均質，高電子密度の野粒，ⅠⅠ型（平均366×413m〟）ほ均質あるいほ非常に微  

細な野粒汎 高あるいほ巾等度の電子密度で一 限界膿と内部物項との軌二明かるい間隙を有サ  

る鞘粒、1Ⅰ工塑（平均51dx闘）3瑚）は均質でなく．直径約2㈹、・300Aの高電丁雀斑の徽細願  

粒が集合Lた野粒．1V型（平均542x、6防叫j）は大きさ約2姉～：与00Aの高電子密度の紐状構  

造物が網状に配列Lた靭軋 Ⅴ塑（平均4郎柏牒蟹圧叫）ほ中等度電子密度の直径約50ノ、1（泊A  

の微細畔粒が態々な樺度に集合Lた醐軋Vl利いl冬物552×7ぐ灼m〟）は窄胞状に拡張tゝ 内部  

に中等豊から棒少量まで種々た程度に集合した微細柴デ1粒状物質を有する野粗，VIT型（平均779  

xl002m〟）は空腹状で，内部に敵組線維状物質を穫巧の鋸度に有する粧粧 ⅤⅠⅠⅠ型は帝繹  

約蛸摘埴の非常に小型で．電子密度が高い麒粒であノpた。   

4）こ丸ら8埋まの顆粒のH現頻度ほrII型，Vl型が点く、Il型が最も低く．他恥弛ほ約  

半数の細腰に認めちれた。   

5）野粒崩塵凍よび顆粒放出と思われる像、も観察さ九た。  

著者らが行なったこの分熟ままだ不完全であり．これF〕8型の即粒の形態的羞ほ含有され  

ている化学物質の差によるものれ 機能相によるも¢）れ またほ固定たどによる人I二度物やあ  

るのれ ぎらに検討Lなければならない。  

一1ゎー   



Fime Struc【ureSin tlle Blond Cells【）fJ叩aneSe〔！uails  

Explanation of Plates  

Pl乱teI   

Lllbl．Thit，l－aSOpllilhat，mainly thLIIs＝yt）e抑Lntlles．′rhet，e fmnし1Les sl10W POlymorphous form・  

The roun〔1ish nuぐ1euslorates e（・CLlntriL・aLl＼・．On tlle Wi〔le si（le of the eytop】asm，thcrE）arC之I  

hllla‖【1umberりflnit批ll｛〕Ⅰ】（lriとl．11－（1ビ、・elope（1（二nl如 いつmplex，a Cenけi（）1e an（lothぐr micro－  

L）rtlane＝es．7Tixed with mixtuTe Of！11utaraldehydeimd OsO小 × 20，0（）0．  

Fig．2．This nュiし・rOfIraPllis；111igher magni盲ぐarion of F唱．1．Anill－d亡VeLoped GoLgicomplex an（l  

lCentriolぐ ar亡 Ot）SerVe（1．Mitoし・tlOn（lria show（1ark ma（rix an〔lwe‖－develotxld cristae．  

Mi（・rOtuhules nre founrlTIC且r the L・entriolt・．One of thelst tyl〕e宍runule5Shows allOrSeShoLl  

1il（f）form．O11e Sma11（1ense Franulpis ol〕SerVed（shortnrrow）．Amuffh－SしLr（ace（LcIl（l叩1asmiぐ  

rぐriぐUlumis foun（11籠tWt・eTlmitoぐ†10n（1riiI（long arrow），X 37．1Xlり．  

PlateII   

rlig．3．Tl11s t）はSOl〕1111l】aSll】reぐItiIl（ls －）r 即a】1t】1es．A Go蘭 し・Oml）1ex an（1a ce山＝01e are seen．  

OutlinビOf t】liぅどellis rビ1atjvビ1y jrregular．FixeLIwitlllllixture of glLltaral（1ellyfleand（）sO4，  

×1与川）り．  

Fig，4．The mierograT7llSllOWSこIhigher ma糾Iifiじation of Fig．3．1llree Of tlle 2rlLltype 托raTlules  

itrヒSLlen（IL）．The4th type fIranuLビS jH foun（lヱ1t thele（to＝igtlre（lV）．Remilinir）f！griLrLules  

al－P nf†11e：1rしIt）r匹（IIl）．x 二17，川肌  

PlateIII   

Fig．5．This cellconlains the5tllly匹即allules（V）．Othergram］1esareofthefithtype．Fixedwitll  

gLutaraldehy〔1e fDlluwビd by Os（）小 × 25，n〔X）．  

Fig．6．Inlhisl）a50pllil，the∬th type gT’anule5（VTIT）as wellastlle3rし1type那anul亡SilreObserved．  

Fixcd withビIutaraldビIlydヒfl）1ll）W亡d by〔）sO小 X 22，（）On．  

PlateIV   

Fig．7．This basophilis roun（landllaS aVeryClearnucLeus．This疋elLeorLt孔insthe6thtypegr且nuLes  

only．Notiee variablc amount of theinTler materialsin these granules．Fixedwitllmi、Kture  

Of gl‖しaral【1ehyく】e all（1（つsO小 X』り）し札  

Fig．＄．This basophilhas mLLinly the7th type月riLnules．Omly one of the6th type granules has a  

very sma】1a【llOunt Ofinller granlユIar materials．The 7th type granules havヒ 丘】tLmentOuS  

materials．Fixed with mixture（）fドI11taraldeh〉rくIe and（）sO．．×15，Ou）．  

plate V  

Fig．9．1nthis負fftLre，VarioLLStyl）e即arlulesare5ho、VTl．The2nd（Il），3r（l（l工Ⅰ）and4th type（IV）  

granulesare Ohservcrl．Aninterme（liate foTml）etWeCn the3r（】且n（14th type糾anulcsis  

founLl（arrow）． Thelargest granl】les（？）（！annOt t）e LllasBi丘ed． FixerIwi（h mixttlre Of  

glutaraldelly〔1e and（）s（）小 × 醐，On（），  

Fig．1O．Tl－is 触11re Sho耶 Variし〉uS forms of the：う「（1type gTanule5．Fjxed with mixture of  

如l】taTal【lehy〔le an（1nsO小 × 叫川軋  

Fig．1l．1r）lhis micrograph，thビgrar）し】Le onthe rightis L）（the5th tyt）e．Thisgranule cons、is〔只Of  

fLnCly grEulularsubunits which mcasure（1approximate】y即100AindiameteF．The granuLe  

－11－   



Llunw YAMADA．TadayukiYAMASHITAiln（1MikわMISU   

on tlleleft js a ㌧・ery rnarSセe箕ample oltheこird t）「匹．rl、hjsピrantIleし・UnSists ufeQa指ピIy  

granular suhuni匝Which m飽Sured approximateLy2（甘ト3州Ain（lial－1eter． FLxe11wiモh  

mix土Urビ0「gl【1taral（1ehy【1e anrl（k（）l．X 5（1，Ⅲ札  

Plate VI  

Fig．12．′rhis血げt〉graph主s alligher m温gTli丘はtionof a part ofしh亡CytOptaSmin anotller hspphil＿  

A myだ1in－1ikビ 良gurels obserl・ed h tlle t訳h【ype granu】e（1t〉唖 良一mW）．Intra・gratlu18r  

maLeria1510fsomeof the granul由Whieh r8n Out htothe cytopLa盲m（short arr一っ耶）．Fixe（l  

wi山mixture pf glutaraldtlhyく1e and8s（）‘．∧米 こ汎【将0．  

Fig．13．This micrographshows a higheT】mgn漁献血川＝蟻．7．AnilLdt・ve】optt‘IGo】gic（）mplex  

and a centri（）1eare ob魚erVe（1．Coated v鮨iel象S are Ol兼eTVe（】in the Golgicomplex．Intr且－  

grantllal・materialsof the6thtype gran11le r已n・）utinTO theぐytOP加m（arL10W）．Fiwedwith  

mjx†uTe（）f glutaraLdehytkand OsO4．X 37．化粧  

Pl乱te VII   

Fig．14．hltllis毎ure，releaBil鳩Of the speciflぐ鍔rarLulesiylOhserve〔l（arrow）．Fixぞd with mixture  

of glut抑止減車1e aITd OsO．．x5しl．しX札  

Fi蛮．15．Mirr√）鮎menf＄8re f（lurkl良r（〉und tlTe（；（）1仁一 川mplex〔amnws）．Fixe（1with mixture r〉r  

gluta一札l（1ehydビand OsO小 烏5t佃札  

一1表∧－   
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lrAMADA‥†＿由一〟．  Plntr 1 
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YAMADA，丁．dl扉．   Plate II 



15   Fine StructurヒSin the Bll）Od Ce】1s ofJapanese Quails   

ヽ7AMADA，J．g才〝J PlHte TII 
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YAMA】〕A，J．β才〝／．  Plate V   
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Plate VI  
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plate VII  
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