612.112,91
HHEROBMERE BEICE T 2 BRI R
= et b
FhRBENOBECHE T s EEREZHOWME

RILAZESSNIRERE (58 RREDARE - BAKKEE)
XERFE B B g =

(BRM40EI12H24 AZR]

A & B X%

% % B
BoE KRMRRU S
CEL

- £
Rion  FhROBEI/NS W EY, AAIETHE

RO d0E2HWELTIhENBTIELCH 5.

B, FPRNSRYONBICEFREH L LVE
A Hirsch ZDMl T & 2 T & S H 7 D2MBED
m,
B—RETEERF PR stho SO BR &
2 {ARDBFIRX>THERINIFL R . &
DTHHER R0 5 W S JUOH X TR
DTOB N MS 5. SUBHIE ~ OMRICHK
FREBEERWZ s ve Yy ZOMERRT 52, AR
bR XN T 2 TRADERERT I,
R TRENIIERG AWM IFRLVDE
mhtznd, chh) VY —L08EBEHOTHS
BoicATBERRROFEELRTHOTH D,
ZOMBROBESHEOLECHZRY, THRSE
DEEMRRC bhIrb 5T, BROSHEDHEIC
BAOHhbANBNENSERESKBRINIH
ThHH0, (koTEHT C ORI HLERE
VEEE ZOMRIKERIET, RLUTZhSEFH
Eh LA T A0 E I EBETIELAE LK.
MERMLIhTRALE 2 bR, B
RES LA THEZ0ZIENARIKRAKLINDS
ETH5 BEROERE WHIMRERTHMATS
5 LVWHIREBLOT, CLREETA.

F=% ERMHRUGE
HRBRBFRRO D ORMmER, RUEHEOMI

EHEE & £
BREE ® 8B

ZRVI, EEEMERGROREHETHEEL ..
b, DEEMCLDESRMmE 0c iTATY
v 1mg 2MATEMAERE, ZHIZPVPIK (Poly
Vinyl Pyroridon, M. W=90,000 @ 3 %, \v 7 A&
W) i, PVP ORKREBEE0.3% &L, AR
FEiBLUTER (20~25°C) C45 HMRET 5 &
FROFRIIEM L, SMmIRE EFCERT S, oLk
BEABPICERy F THROEY, 100 G TLO4EML
LTamikojvy %8, 2%/ Y7 ARKICE
I, EthE DEUTRETHEICERSR BEbHCE
BRITAWED,

Bohrvy FO—8i}, F—RICERLEE
K E AR FETE S vE~ VT VT e FEE
#®, BR7 227 7 2—ERETREL, 5K R
1Y LBREEEEL, DVTHK XvicTEE
L7910,

Sk LlcamROMmO—EBI3, mEE8H%E ST
v 7 ARRICERESE, Z010c T LT 2 FHOE
{C Pelikan ink (Giinther Wagner) %40%, 37°CT
1BRIREIR Ltk ECOFHICKDEFRIEET
BEL:., ZOMITTHEYIT Pelikan ink ZKEH
100 g MBI RITLTIS~18 mg T ARkiIT Y
7 AR TED THIRMICESD, Ahtk, 68:RY
BieBHRURENE EROFEIC X >THRRL,
BTHMGETHER U, 15, HHRFLHENKE
RERL, F— 2Rtk BRERSERL
TWEEEEDLD IR, BTFHEBEERE L,



180 F B B 7

=R RERSE

%7, HieBviyhva v ABEELT
TETFHERETHE TS L, 200~500 A° XOBTH
EOXREVENSEDONE, ChERBBNAX
BDZEABDIRERFLEZL LN, ZOHEFig.1
B) »5, ZhIEBAIEATIIIASICKEN
k3, BHEL1EDY 57 v RIS IRETE
BRANIEHT 20, RIHARENTENT 3 &iFh
BRChERAET 2EDEERSEIC L 38R TH
PHohi (Fig 1A), ChArEHETTERTS S,
REOCHMERICNO TREREEICISTHEILS
N, PHTRIEODICEATN T BRIHOH
3 (Fig. 2). RERFREYToBELLET
BRAEThTTE BRATLZOIZORERD
T3, RCIBIBNEESIRVERERD S
B, TOHDH 3 bOIR/NIVEREE-S>TED,
ChRBRIRTHE2HFERLTNWS (Fig. 2, v), &
NEORKEDDH 2 SO TRIFREENChiCELT
FEL, —BRIENKBALVTTEREZRTL L
VRICEL (Fig- 2, v), ZORRMERTRY
*R7 7 2—¥RGETI EBRBOS 2 HDOTRKE
WEHTH 24 (Fig. 3v), H2I0TREBHKR
h, LrdZ2OARMPIIBASHPIIFRER EBD S
h3BFEEDBNYENR SO hiz (Fig. 3v),
UL, BRiE—BcR7 + 27 7 2—ERBRYE
Th5.

M & BN SBA LI BAKRI 2 27 7 £
—ERGHEEE L AEICER L TEET S LR
RICER SP0A T h - BRE BRI RY 2 F A Hisk
3. Fig. 4TI 2 BRICA DN B ERRIBR ZH
DTN, BSOS DI E DR IS S A TIFHhE
BEBWIBRETHY, 2ORFPIEBEOTVEHD
LPIFPER TH BRI R ORMIIITN, HBEH
TlrZzothics IFhER2RDT, MdR7 + R
7 7 # —EREHBEICEDN TS, CORER
BB LRA L ERIR B THA LTI EER
LT3 (Fig. 5). X Fig. 5 Tld, RRFiCBRIRE
TiCEHT, RICCNERMALE I ETIERNOE
HxEsh 3., BloBRBEHZEALLEROR
EEFhRICANTHRD O (Big. 6) (Fig. 7).
BRAZBB LICHROBBICRO TS ThIER L
ALEVERD, B+ X7 7 5—¥REEBHEIES
IVWER, COBAKS in vitro DEERREREZ
RUBIEDOI.,

¥, BT, BRTEAICARLBERREE

Fbs (Fig. 8). T % DI SIFhFRICUL
BRASATHOSA, COBENRTE, B7+27
74— EREBHEDDOBELREI OGNS, Lk
LZDBAROBNER LRI TRR7 + X7 7
F—E¥ORIGIZRETHD (Fig 8v), THHHEH

RERATEEELRNB T+ 27 74— ¥

RiE»ging (Fig 8, v).

FHE X E

P OBEE» LS MICIN 3 HIFHERER T
B A L TRRASODE LML 3@
5LVEESETHS, DI LIMBERMBAL,
BlA S RRBICBIRICIIEVRY + X7 7 2 —ERE
BENIRICES, TNHWFBIBRIART 72—+
G SBHICRBNE DT, £TH2E>THWMENS
FohEhiL, BotMOBRELRRT 2 RT 7 2
~EEFALTVWA25DLBbN 58, ZhiIRiE
ERIAUZRE, RUDTEREMINEbDEED
h3, COBRIIBEHOMBMIICROTHRET
b5, TR, FhREN O hITIZR
73R 7 7 2—E¥RIEBHDSOBOBELTED
BEDONEY, TNERBSBREBMAE LA
OFERTHELEI OGNS, RIEBHORIEHRH
INAHEBH 0, ThoiIBES L, PIKEATH
BIFhERSHEE LI, X3EhBUH OEICE
N2 LONWTILTHAD,. HBWIiE Gor-
don DZEIHIRBKINERRNEORD LWL LT
BUOYSY—rlLTHS P ENKEND, £0D
BIZHDO0H 3 D IEEMIRNICED S hAELL
BVR7 X7 7 4 —¥DEHE L OB TH D
HLNBVY, SEOERTRINEHSDICLE
ot

5 v b OBIRNICH I VEDR VT XV EF—EE
&N UTIRIOMREZBEZ Lz Straus JTiknid,
BRI 0.1~0.5 p DRV A F ¥ F —ER B
WOBEN OHMBRLZEYD, COBERIIEEEDONKS
BEREBATOIBELHEL, Bo This de
Duve 0¥ Cohn, Hirsch D% Vv’V — A L8
DHDTHAILERLTHALINNG, EXHDE
ZhroThid, COBERRR_VETFVE—EERL
TR ORIRSEN ERA L TELbDTH
ZERBEIWETHY, WKSEBERRIBE»SH
ERLIbDEEZLNS,

BENICS TN IBROTEESRIE OBAIC XD
TERA I 28BS P TIEND, Bitenskyit



FORBR ORI R LB ICHE T 2 AR 181

SN, VY - L OBRERFEERBICBES 1D
IZ, YV EFEAMESEBESREERLTED, #,
7 2=V ¥, TritonX-100 £ic k5T AR
TARBMBIEEMA S EERLIh 20T, Wiz
BRERThEARREEE 1LY V'Y — o8
BINBEEI®, HO VSV —L0152 OHBE
UTRPRIATSH 228, FHERTIR 2 ORISR HE
HORERICHEYL, VbW Y VY —LasEETh
3501, REEENOMAKIOTELRLBDT
HAH. RIFYVTORMNL M YFVIRYS Y —
LBROBERAERAORADONTVAERIEZEDOA
REILK—KTIZ2HDOTHEW,

FEE 2 &

KREROTER &AM OFhRER OBt %
RYOHER, VBT + 27 r 2—L RS0
WUTEEL:. 2o#E, FhERIImRRes@ms
UTZDOBREE]ILL, RYENETETHAS

X

1) Cohn, Z. A., and Hirsch, J. G.: The isolation
and properties of the specific granules of rabbit
polymorphonuclear leukocytes. J. Exp. Med,
112, 983, 1960.

2) Hirsch, J. G.,, and Franklin, D. Z.: Degran-
ulation of polymorphonuclear leukocytes follo-
wing phagocytosis an electron microscopic study.
Blood, 22, 824, 1963.

3) Rogers, D. E, and Melly, M. A.: Further
observations on the behavior of stephylococci
within human leucocytes. J. Exp. Med., 111,
533, 1960.

4) Hirsch, J.G. snd Cohn, Z. A.: Degranulation
of polymorphonuclear leucocytes following pha-
gocytosis of microorganisms. J. Exp. Med,
112, 1005, 1960.

5) Cobn. Z. A., and Hirsch, J.G.: The influence
of phagocytosis on the intracellular distribution
of granule-associated components of polymorpho-
nuclear leukocytes. J. Exp. Med, 112, 1015,
1960.

6) Cohn.
phagocytic cells. I. The degradation of isotop-
jeally labeled bacteria by polymorphonuclear
leukocytes and macrophages. J. Exp. Med,

Z. A.: The fate of bacteria within

EEZ SN2 MRAER ., Wb, EEENITTFhE
W3R L @A T 2 B0ED O Nt IFhEAIIER
74 R7 7 2—ERIEVERETH D, BiadXERE
KBR7 427 7 4~ sBETH S, LrL, W
BOURAT 5 LBOBERIEBENS, < OBRI,
EHEEARICOREDO NG Y, T OMBEOEN T
B7+27 7 8—ERBBEDOSOBE, LHL,
B E DRIBITR D TR 7 # X7 7 2 — R HIRE
ULERENE, ChEOERLSIFPERIZZD
FEHANCHREREE L, & L7182 0OthomsE
ZTH5bDEEILNS,
MEkZICDZES, BisH, BREZEbEk
B#iE, EAHEBCEROBHEERDLTEELEDIL,
AFBRICOVTE A WIS, MBEEBb2ER
F—RECRBHALLET,

(KX OEE3H27E B R FFELBAICEN
THRELE)

[y

117, 27, 1963.

7) Cohn, Z. A.: The fate of bacteria within
phagoeytic cells. II. The modification of
intracellular degradation. J. Exp. Med.,, 117,
43, 1963.

8) Byum, A.: Separation of white blood cells.
Nature, 204, 793, 1964.

9) Sabatini, D.D., Bensch, K., Barrnet, R.J.:
Cytochemistry an electron microscopy. J. Cell
Biol.,, 17, 19, 1963.

10) Pearse, E.: Histochemistry IInd ed.

11) HgE—, =REX: BRARBERERELC
ORMH7 V77 v 20K : BFIER, 40%,
259, FHFI324E,

12) Gordon, @.B., et al,:
cellular digestive process in mammalian tissue
culture cells. J. Cell Biol., 25, 41, 1965.

13) De Duve, et al.,: Tissue fractionation studies.

|

Studies on the intra-

VI. Intracellular distribution patterns of enzy-
mes in rat liver tissue. Biochem. J., 60, 604,
1955.

14) De Duve,: The Lysosome. Scientific American
64-72p. May 1963.

15) Straus, W, :
pha.gosomeg and related structure in cryostay

Cytochemical investigation of



182 F s B W
sections of the kidney and liver of rats after 19) Weissmann, G., Keiser, H., and Bernheimer,
intravenous administration of horseradish peroxi- A.W.: Studies on Lysosomes. J[ The effects
dase. Exp. Cell Res,, 27, 80, 1962. of streptolysins O and S on the release of acid

16) Bitensky, L.: The demonstration of lysosomes hydrolases from A granular fractions rabbit
by the controlled temperature freezing sectioning liver. J. Exp. Med., 118, 205, 1963.
method. Quarterly Journal of Mic. Science, 20) Senda, N., et al. : The behavior of cell
103, 205, 1962. membrane of leukocytes in phagocytosis.

17) Hirsch, J. G, Church, A. B.: Studies of Annual Report of the Center for Adult Disease
phagocytosis of group A Streptococci by poly- 4, 1, 1964,
morphonuclear leukocytes in vitro. J. Exp. 21) Sends, N.: The phagoeytosis by leukocytes.
Med., 111, 309, 1960. Annual Report of the Center for Adult

18) Robertis, E.: General Cytology Third Edition. Disease. 2, 124, 1962.

1963. Saunders.

Fig. 1A.
Fig. 1B.
Fig. 2
Fig. 3
Fig. 4.
Fig. 5.
Fig. 6.
Fig.

Fig.

Fig. 9.

E B #® 9§

ABLERROmMBMREY R I A ¥4 v27 2ikic 37°C1 KR Incubate U D XEERBER,
FRELTORBRERFHRLTNS,

HRCRWER ) Y4 v 7 OBETFHEBBTHE, K& 312 200~500 A°OLBRHAE IHBLE2
RRNFCTHD, BRLE—TRILHN (X25, 000)

Fig. LAOETHRHETH, MREGBCHBELLERN L, BEOTEETIBNRSLDIS,
RENTRESTORELEETEOZERT W, v: B, v :BREFFEESBALTY
<R, (X12,500)

BIARTT7S—-¢RIER{T5 L, RRCRRISREORE (v) &, BiEcRBFRERY
ANRTH2BE (v) 255603, LaL—ROBERCIRIERS bk (X35, 000).
MEADHFPEN. BRICLDZThFPEERET 2 77 5 - ¢ RISHARELR2OTHS
(%20, 000).
PHRTHRAOERREAL, TR 3053FAHLI S, BEABRCAOTRIARATI? S —
YRIENRAH LN, OB F THRBRICESHWTHALLT TWBFhERRALDHLNS, W
R Dz TRLPHERD DR B (X50,000)

REOBRAIC~ Y 44 v 7 #ERLTC6RBZEOTHOBFREREEHE, KMl AR
BEXTRCRELIS LLTW2HFRLESEDDI, XO—DORRBIARTIT I~ 4RI
BB AS EH BB, (X17,500).

R RREHOKREEZRT (X16,000).
FAUCHECBLRREHOMBUROBTHNSETH. FHEMLALAL S, %, BEFHED
BHEHY, ROBACELTRALBRREASG Dbk, v BELZORBCEDZEN
B, vV IBERLBALLRE B7 42775 - ¢RISEBELT S, (x12,500).
DEOEREH Y L RELEN L OBFLRLLERAN, #F—H TR LeRCERR—BO
AUWER LALL T/ FEBIR X OEDR, TRAFIPS% inactive DIRAE T INASMEE R Y B
U, BIELASLEABCBDTEELIR, RPONLKYZHLRLTW 3,




FFERDRBRITERR & BRAEICBE 3 2 BB A 183

Morphologic Studies on the Formation and Function of
Neutrophile Granules.

Part II. Morphologic Studies on the Function of
Neutrophile Granules.

By
Takashi Katano

Department of Pediatrics, Okayama University Medical School
(Director : Prof. S. Semo, E. Hamamoto, )

For the purpose to clarlify the function of neutrophile granules the mature neutrophiles
in the circulating blood and bone marrow of rabbit were fed with carbon particles and the
relation of phagocytosized carbon particles and neutrophile granules were observed on the sec-
tions with or without acid phosphatase reaction.

The pictures demonstrate that the phagocytosized carbon particles fuse with neutrophile
grnules and by this fusion the acid phosphatase is strikingly activated in the phagocyjotic
vesicles. The similar process was also observed in both phagocytotic vesicles and the granules
of the bone marrow.

The picture suggest that neutropnile granules possess many hydrolytic enzymes inside the
granules and release them into the phagocytotic vesicles to lyse the phgocytosized foreign bo-
dies.
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