SEEH Y Ml o0 E A RYE TR SR
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i

R

FILASEEMBE=NRBE (EE K JER)

i Y
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(ARFNS34E 3 A15H %)

I #

In vitro KB} A RERZOBA~ND7 S0 —-F
I3 2 DFEBRDRE STV 35, HEBENFR
EUTIREE Y ~, BEVRVTHESIZEINT
7. L LUEBEL RVICEBWTIREE, BRRE
BEErAWTOWMRS I D T e, HF, L&
NEER>BETIFRL LT EEARETHME
(Scanning Electron Microscopy, SEM) &5
0 3 EWELIC UTISETREE - T E T
Lbl, REZODFIBIT AGHIIRER O
BEThHb, ®ELEDIZV

S5 Ml D MBS 8 1 FE # DRERIGTIC
BOTRRSNICTERILT 288128 L, 5%
EOR T CEEMNMICBERNSTERE2ETSLE
Abh3. ZCTEEIX SEM 2 BLCHREESH
Y& 2T REFBORIL2HICEEL, 20
GERZE PR+ E2BNE LTUTOER %
f1-1z.

il

I FHik, XUICHA

1) Rl» & OSKEMERK, Y /38K, BIROS
13

BEEAL h~%Y INKMBEIRM %249 ml £ M
U, Dextran %6 % (W/V) it/ % X 5 iC Hanks’
BSS(Balanced Salt Solution) IZIABLUT-H % 1
ml AT {BML,I7C60RMHE. LEoAD
BICE tr Buffy Coat #/%2 Y —AERy b THE
I L T Ficoll — Conray #" (9 % Ficoll
: 33.4% Angio-Conray =24 : 10) @ Lic{&fgH 2
1 0HETEBY 5. 400 G, 057HELE, B

869

BIGRRER & ETORMER, AROABICHEKIRS
zhzhi85s, BonlEKIRIZ20% FCS(Fetal
Calf Serum) %@ Hanks’ BSS IR, B
EREIUX2UMD I IN— S T RABHIAY v — VL
RANTITC, 07HEKER, 560 UH37TCTILA
» 1z Hanks’ BSS it TRy F ¢ ¥, BEMRIT
v, BAUCHIREL Y oSk, HN— 55 X BIgBER
2185,

2) HiEfick 2RMRBAES

B - L2272 FBYETRTEEHME g6 1
BITH A LMHP SN ECREERNEEME
E' D oHIRMm1 ml ML, £AEIKTIEERE R
0.5% (V/V) RMERZER ZERT 2. 5000
# 5 AR L BE TR BERICRMERIZER 1 ml
2RU, 5% COEERPTITTISN, Xid607 K
INY:3k -9V i
3) BkoOWkL £ T4 —

Mollison & Polley DHEY L, k%4
DFFEFCRMmERICAHE S8z, (BT, EC &
L) dabb, OMOEREAL HEIRIM %215, &
BT 3 HI¥EMER, 50 % RMBRFER E LT, £2D0.4
ml %20.3 MSucrose 3.4 ml, BC#H&HME0.2 mi
ERU, 3TCI0TBUGCHER T 3 MY LRKN
120.5% (V/V) FRMERIPHER E U, 2) LFEREICH
BReERUG S BT
4) Y 2 /ERD Phytohemagglutinin( PHA) 5§
ARG

KM & b Ficoll — Conray HEEILE 12T
‘/ont, 20%FFMmEFE% St TC 199 Medium i
Bl sty LBk 3 X10%cells/ml iz PHA-P
(Difeo #34) 30y/ml 2ERINL, T2RERRER L1z,
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5) Spontaneous Rosette Formation
Ficoll-Conray HERINELIC & 18 & h I BRLER
BilEWK % Hanks' BSS HIT5 X10°cells/ml 234
®L, 20% FCS 23 Hanks’ BSS ARTC/EBIL
120.5% (V/V) RERMRFZER 2 Z N ZH0.2 ml
SORMUIS0 G, 5fEN#E4 T, 3RERG
X, BHER1~2F%2A54 FFSRIED, &
=55 R T RELI. Y 2 ER200 AL L
»ZATHRMERI MU LAE LIzl 2Bt e Ui,
BAYIBERIZTT v 7 RBAEICL D, ) /98
EEBILIY. XN, RIGBBFE<Ry 74 vk
O E L, BE Ficoll-Conray HE @b T
L HEEOE Y oRiMike ¥ » MERME (SRBC
— RFL ) ¢HEEDH D ¥ v AN & e 8
U, BgicptLr.

6) BREAEE S 07 L EEHBEORE

1) EAEIDEELTZY /3R e FITC 2E#EL
1ok b IgG, IgM, IgA M#5 (Hyland #8) #H
WEROETTAES i TEE L.

7) SEM itk 3%

zhzhoDE k% Cacodylate Buffer (PH 7.4,
0.1 MTHERLIZ1 %SV E— VTP AVFE FICTE
RT3 EEE Lz, S MiEmER 0SS
Poly- L- lysine (40ug/ml) CHMIBLIcH 7 2K
kFiefiE s, x4/ —VCBKLERRA Y 7 § —
NVICBBRL TERAER L& 5096 TH
EL, JSM-U 3BEEBTHEMEICCTHELL
(INEEE25 KV ).

m #

1) ZEMER, Polymorphonucledr cells(PMN)
Fig 1 004 i2iTHtkeic PMN 2086 G2, 4
ORISR 2HFE D, K& 3i35.0~6.8 «(Fi55, 56
n) Thotz, EmELIIEL DMFLIck HiEEHS
bY, FBELLOLLERREL DI TRATH
3. REOR S IIHBMEH»0,1~-0.3 BETH
b, MESE~DOEELIIL, EiczaREMD
B% 29 ( ridge-like). HNZISFR4ITNE 7S blebs
2t Ofifd ( Fig 20KTF) bastHbohs,
Fig 3, 4 3B ILRESFT S PMN DILKIBETH
3.

2) Bk

# 5 AR ikt Ut Ml 37098 % HBIR T d -
fz ( Fig 5) . MilEORIIRBOBESITL b 243RIR
DbDODLEEZ DL THEETS ( Fig 6).

g

5

&

UTitd> T, K& i3#6.0~14.0 T HDO B
Bk hzhzhRiz 3, ZEESIFROMIEE
2% b b ruffled, Xid ridge-like membrane %
£33, PMN oBEiHELUTHEL, BV &0
FE2TRET 3 1ITRODEERCRELIIETH
b, Wz veil RIBOIKHOBEIRICIIME T H
3. DEEEECRAUI/MUIBERRICEE LT
{, Fig 7, 8 TIHAXS1,5~20p OM/HK b
BHohs, Fig 9 TRELOFCES LM%
AUtz VU BROY 5 ABRADHERE IR,
Fig 100#01{ # < &\ microvilli (0.4~3.0 z) A3
HETNA, 10%=T b 2EBICEALEBIZE L
Ey b, vOROBEBBYE v o7 »—U b Fig
18, 190#N1< ruffle SHMRERXE2E LBAME
DI 2R EEEDOHERIZ T - 12,

3) BrRizk 2RMRBAER

BIRD Fe-receptor 214 AFRIMEK & OHE filt 1
%9, Fig 120M ¥y MNER» SBT3, &
HCHBROBREM/EDOE LIEA 5 1Y, KRkt
BIRMEULABERTLIZON S X 3 REFRE2RLTY
3. FHig, BERD L IIMFSHOED, RmKR2E
AL S ICBREVEEL TO L. 20O, BRE
HOMIBEELIIE TH 5 ( Fig 13, 14). BEERE
DET LT L KON THRIBRIGRE ICRF » 57
B UBIROMBE I AT 3. BEIQITRE
ROFRMERIZEIRN D 5 2 OEHBE I h 5, Bk
DRE, FEREK Yy ORMERL Bbh s, Fe-
receptor PHIEREICEFELTCWAIL2~35D
FRIVER 2 ¢ CIRBA L TWT & RORMERA & BE
BTTATOL ( Fig 14, 15). FicBEMELE
FERICGELUZBERCERB INIz4 ~ 5 7 Ol
HROEHBHIRONE L b & s h, FiooRMmERD
AEIZAED IV ( Fig 16). BA Sh7Rkil
BRIGBIIRA CHIBIRIME AT 5. ER IR DM
EHEILL > THON B, AIRERICHABROE
HEIRLBIOBRKICH 2 Mg ic U THREZEREE
(cytoplasmic processes) AS#in L BcELEL T
% ( Fig 17).
HROMEL 74— %N ¢35 EC L ONHEIRA
Kooty MNERTHBEZEIN S, Fig 2LGRUIE

CBRIZRUGEEE 23 18053 & Uiz ic8hsER ( spin-

dle shape) 22 L T3, RMEROBRIRIL /S & OF
Fisah oz, HERIE—E Tk { B L,
RIMERASHIRKREIC S Lidte & 5 icEM LTV 3

( Fig 22).
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4) Y oeER
Table 1. Density and Length of Microvilli on the Surface of Human Peripheral Lymphocytes.
e il f Mi i
Size(m) Number( % ) Number Zfﬂl\llrlllcrowlll Lengt(hm:) icrovilli
4.0<—< 4.5 1(2.1) 10 200
4,5<—= 5.0 12 (25.0) 1.5+ 3.3 233.4185.5
5.0<—= 5.5 18 (37.5) 16,3+ 3.2 255.7+67.4
5.5<—= 6.0 16 (33.3) 17.6% 6.5 275.1+96.7
6.0<—= 7.0 1(2.1) 19 600

Table 2. Rosette Formation between Peripheral Lymphocytes and Red Blood Cells in Various

Species.
Peripheral Lymphocytes
RBC Human Dog Guinea pig Rat Mouse
Human 0 (%) 0 0 0 0
Dog 37.1+10.0 ND #* 0 0.8 0
Guined pig 0 2.4 N.D. 0 0
Rat 0 0 3.0 N.D. 0
Mouse 2.9%+1.0 0.6 0 1.0 0
Ox 0 N.D. N.D. N.D. 0
Pig 46.1x10.7 N.D. N.D. N.D. N.D.
Sheep 66.116.6 N.D. N.D. N.D. N.D.

* N.D. I Not Done

Table 3. Subpopulation of human peripheral lymphocytes foming rosette with mouse erythrocytes.

Lymphoeytes MIg-bearing Mlg-bearing cells formig
MRBC-RFL #* RBC rosette
Donors cells % % G IgM Total
1 4.9 (%) 15.5 33.3 12.5 35.3 31.6
2 4.0 17.3 50.0 5.9 11.8 23.1
3 1.5 9.5 4.8 16.8 25.0 15.8

* Mouse Red Blood Cells-Rosette Forming Lymphocytes

% % Membrane Immunoglobulin-bearing cells

KM Y >/ RIZFED microvilli 2B iLE T
tODLLEBELOETZORERELELT
BB, —It, REEOML Fig 23R T Y 78Rl
LU o408 % LB (Smooth type), Fig 240D ) >
RER 2 AAfEEY (intermediate type), Fig 250Y >
7SBR A% ER (villous type) E LI K& 3
4.0~7.0¢ THHMAERFEO, BUREAE (4 4m’) .
Y b microvilli DR ERIBHBELTAHB L
Table 1 @0 { K & VHIIERE microvilli O3 $ £
{, BLEDRET ALV ERREI,

PHA &\ 5 FERERATRIBHE SN D 5 & ficid

Fig 261CRT0<K, RIF U 2WERICIZ T AICE
EUTHIZRE®D microvilli IXFEM IC—2DRRT
KELTL B, X, —%D b Did Fig 27i1eRm440<,
Z® microvilli LB (1L0u) bDb 52,
T- M8 T4 5 SRBC-RFL & Fig 28D < 3134k
Ric3BEnsE T & > 12, SRBC-RFL 2Rl D =%
MU THB & smooth type 58.8%, inter-

mediate type 29,4%, villous type 11.8% T& -
tz. Fig 294T villous type OMII %R U 1253, —
HMOLDTIREIH 1.2 ¢ LT3 microvilli
2ET 5. ) ER~D SRBC O EHRBE IT1X
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cap B, ring B H % Fig 30Tid capBRITHE
LT3, RMFRIERBELER LB S
spheroechinocyte transformation 2L T\ % & D
BEV. Y U SREREHE B ENE S i
B Al Fig 311T7RT SRBC-RFL i3 B2 fE DB
BREZA LN AEHO/NRBRAICALN S,
2¥6h> SRBC OB UIRER2 R > T 5,
—7J, non-rosette forming cells Tik smooth
type 28.6%, intermediate type 31.4%, villous
type 40.0% Tdh -1z, £ b Y > /ERIZ SRBC &)
HBEORMERICI T 5 receptor 2H ¢ % 45 SRBC
Dficix Table 2 IWRTWL, 41X, T%, =9
ARMERE o€y b BERT S, 4 XKRMERIZ
Fig 32, 330< Y /e RIcH LR E {H89.0 ¢ 12
BTHhH biconcave RTEFEMILLEL HFERL T
REBH LN, FEEBEY point BITH2 L BR
LTWa, Y 2 ¥8kid intermediate type IC®T
3. v ARMERE 0¥y F2EHT S ) > /88RIE
Table 3 CRYIML ERERKE S 0 7Y ~REMIE
bbb, B-HBEKELZON22.5%ILED L h
A, Y ERIE Fig 340N { smooth type ITEBL
fTEHEE & Bl —%& & BRRIC point BITH 5.

v # ®

RIS T 5 B ELMRIEzhZh R
S IEEE P RIGOBICBWTRLTVW A, Flaig~
y w7y - UREKAMNKIBRERLEL, £HA
IRALT S IR 2B A LA c&ka
B3, HrVEHEEREZ) v RiILBEA B, —
F7Y oSBRIEK & (HRBRESE Y o2k (( T- #f3)
& BREAN Y > /3Ek ( B- #if@) ©O—=->® subpopu-
lation IKXF s h, ZORTE#EE, BRX@EER
Lick bt dhTwa,  T- 1 Kix Helper,
suppressor, killer 73 & D& ichtz 25 EHRE%
EU, B- MIEHHAREE & VIR RELHRNE
BEHERBLTWA, 3TZ2DL S KB4 DltE»H
Uil E D & 5 2REFRES & bRIGOBICE
WTEDL S REILTADDENSH T & IIRERBE
HAIETHA,

SEM BRI\ THEEL TV /S E 3
MIETH A9 2HA5FHE LT Hattori®5 13SEM
HE% Giemsa Fefa% LTEEL T3, X, Bf
513 SEM BEATICAIEZEREMSE 2 A WTBREL
EELTWA, UL glutaraldehyde EE®H T 1
REfEsEL, MEMNERLE 28D TEES DV

i/

FNTH B, NHEEBEMSE CXBIHRZ VAR
RAGETH 25 EOMBREBA TS, KEKBRIC
BWTIIFED population ZHcIBEL T SEM
BE P LTV 3 12 DICHIE D ERE 13 b 75 b DIz
3. UL LMILT 2 FEERICEBASBH H, Milko
BETEEOFELELT AT S 5 /5 EOHA
Mo A, b PREMAMR S ZZEEMER, Y /9K,
HRRO=ZFICHMTRET H - 1203, SHAMBRRET
FRER, IFEEER, IFIEETRICORET A C L IdHSEEH
-1z, Hattori®, Clarke" X§1 =& D& miZBD
AR ZBR<TS, LU Michaelis 5™ 338l
2L TV A, Ths DBEROAR—FdlmE e
Qiets, REO, RBROGES L CHENS
A5 BAS AEROKER CIIERE ICH I
hEEEZE DMLY, FELEFT 2MIZICENT
IBHEBIENSBE TH 5 H, REERHRE (&
{iz, PMN &) vrsiRicaohns) B CREBIH
BTV, MEEEORHILGEZER IR SO
BERE2L2bDTHA 5 . BREMIETH 3 PMN,
BERRIIEELIL 12882 (ridge-like) 2 8 5 T3
(PMN OEEIZE» L /P E V) MY L BRDLERIZ
W EATEMWES, XN, Y /ERDOZERIE Fig 26
WRLEE S KERIRESTA6DbH Y, »Ih
HEN THRRI G L TEIE LT LR
hi a5,

BEXREHEEDOREME(LOR M L DIIBKRT
»5., REOMb - TOLVEE ] & 2 OS K HR
Bashnd b iGN 2R O I B R IIBEOELYPED
3 T4bb Carr 6P itk 3¢ v Y X EREH
8 T glyceryl trioleate T & h R s hi- K5
D= v o7 y—-oRIEEOMIEEE(LIZA LRIV
b, —HOKMERTXARRD 5 EBIER L ridge-
like processesiXEIUMILL 72 b, K & /2 flange-
like prcesses & finger-like processes %461
A& 572 A, Albrecht 5™ i3 mineral oil iz b
vTORERv 0T - U REILY, (LEYHEHILLS
[EE 21773 freeze-drying U TEBEUTIER, #
Bankznwerey,—vitk UMBESEIC ridge
PETERBRLTVWS, X, Polliack 5™ ik
thioglycollate TR s izw s 07 » — SR
h R, EBA72 ruffled membrane & filopodia
BHOLRTE, AERTIHE FRIGMER,
10%RT P 2EALTHRIEIYR, ELEY D
Bgvs07 - 2BRLIICSRANICIERR
o THELIOREHER b > Tz 2L THIK
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WH 5 ARANDHEZIDOESIZL b veil-like membra-
neous pseudopodia, foot-like,
finger-like, ridge-like processes TATS-TRYIT 3
ot AROREEFORIRIE ruffling HEILI/R
Lk hAREORBOES, HEIck hBEREOD
ZlLidEGINAL6ELLN S,

Y U REROFERBIEK & { smooth type, inter-
mediate type, villous type 1243} 55 H519734E
polliack 5™ BREKABDHERICL b, T-HilE & B-
AORE & OB DO TRERE 23~ TLIK, Y 798K sub-
poulation @ [FENDTEFEHEAHEERONE /2> TV 5.
T-ME DL U TR & —MRMI 7L DX spoutaneous
SRBC rosette formation 2B L#FAHLI,
bW 3 E-rosette L EIN TN DD B, KE
i3 SRBC-RFL # Ficoll-Conray T X b B
BEL (Fig 28), ) v /esRkEFRBICL bH 3 Bics
95L&, $990% 1 Smooth type & intermediate
type iILBT A EDThH D, NI0%D Y >/ ¥ERIZ vill-
ous type RO TIZEAbDTH- 1. DEBRIC
B 2 MEREEBOELRIBEL A 2 dsd izl
b HB T- MIEIX villous BEHFEELET AT
EMBHBEVASB, Lin 5, Polliack 5™ $ A
12 villous type @ T- MIlOEE2RBRL TS,
X, T- Ml THAARETE(L S0 Molt 4 cells
IZHBWT S SRBC v+ » MERAT LB TIRET
5LDHELHA™. HIT Alexander 5™ X T-,
B- Mifgk EmREDOELM 2R ~TW 3, X Baur
5% T-cells DR\ LTS nude mice & FHE
@D CBA/J mice & OHBIZTBNTREEREI T T
subpopulation [FE DR ZR~<TW 5. Polli-
ack5™ X= U 21BN T T-cell DE £ iF smooth
type, B-cell ®% { i villous type TH 3 &k ~
TWa, e bY) BRItBILTE S 261, Dl
EHERFRRILL > THLDITE>T2T L1 T-cell
DAR¥iZ smooth type T,B-cell DX villous
type ThHAHVBZOHOHIE S R hFETH.LV
LETHA. T kbbb, REMEIZ T T subpopulation
PRETHAOIREETH S, LLEsss, Yo
IRD microvilli PREZABKRE2EFEL TV E ET
N, SEZOEEVHL & 2372 6 ERERE
iZL % subclass DREIFEDTREM S HTL 3 EEA
bhs, BIAKE, v ARMERE 0 €y MNERT %
Y /¥8k (MRBC-RFL) & Table 3iZ/RUL1Tz& 5
KERERES 0 7 ) L REMIE, $4abb B- M
it LzDK23.5% %2 5DTW3E.  $hbb

flange-like,

MRBC-RFL i B- #il3®D subclass &WVA 543,
ZORBEENERBIRIIAHACTHS. B- MEBO
EAC L DREBERBEICONT WS 261, B- MilgD
TR IR FRIMER T { VAL TRR DI & 72 - TV
35" UL#» UL MRBC-RFL i£2W\Tid ) »/S8REE
X smooth type T, E-rosette & [@# point attach-
ment 7R U T2, X, DRBC-RFL {2 T ik
BEERY* i { SRBC-RFL & i3%4> population
RSB0, RMIRKE ONEBEICHVTIIHERS
BHTUZL, T DX 5 I spontaneous rosette
formation I3Z DRMERDEIC L hFE TS Y ¢
ER population i&iE 5 1T h &, [HERBE ICIZILEHE
BHBENVRE,

3T, BROBAFRD SEM itk 38R
Goodall 5% iz & % Acanthamaeba castel[_‘ani [1d
& 2 latex bead DIRED HHE 5, Polliack 5
WisE B2 07 -2 polystyrene latex
bead( 1 um), A=) VEEY ¥ FHRMIKZBE
SETWVA, latex IERROBIcFIHEL, B
AT L MEOMRILYT 2ERZ2ED T LA,
X774 FRMERDBEIRICIE crater 2 A & HTH
3. Parakkal 6™ |3HFR% 7 HREE LIz 0
7 7 — U OREFBOHH E 3 BUCHHL TV 3,
3/b5 @ lamellipodia or undulating ruffled
@ filopodia @) microvilli T& 3.
Z UTIERRMS candida spores &, BERX bk
& 7218 umd (D Aminex beads DB BRFLBERL
TV 3. Aminex beads D& 5 2k & z¥ikicids
% L D filopodia BHUT, BELKZE LA
bhs-12z v w7 7 —vizid filopodia id72¢ 2,
3 D microvilli IZIIBREILALGN AT LS,
HIREIRICBAEIBH 2 bIITldd, Cok
S ICREIET B & filopodia IREKTADOTRA
REDEF T A MBBDEEIZ ruffled, filopodic T
BEHAILT 3. BRRORMIREL, MIEHNRE
RREKRELZBBIDT N5, 37255 attach-
ment, engulfment, cell lysis Th 3. HEE, B
{Ti& Fe-receptor, C, -receptor DEEIEIGTRR SN
TH Y™, Fe-receptor 21T 2B ABRE L HEE
BeRCTOBMEREIATVE®, UL, SEM
Tk % MBS b> 5 DI FHIBERIZC DR % & H B
Bz bDicUtz, FEBRIZEHWTIE filopodia i3 &
517, lamellipodia $Zt/2<, BEKTHIC
ridge-like DMHIBEIUL ML 72 03 BIZ X hie
(Fig17). A EAEBRITH UV TIZBBRD FC-receptor

membrane
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2L TiFb 5 erythrophagocytosis 3 AIHA
B A BMMBFO—H%2HH 5 L & 2REMBOE
Tk hBIRR L b DT LTz,

v o# W

1. SEM iz & b & hRMMEAMER, PHA iZRG U
1oy voeEk, BERMERE o+ o b 2ERLIZY &
RER, BRI BRMRBBER /2 & DRFERRO
KEWELBELI.

2. b FREMAOSKEMER, B, Y oBRid
Zh 2 BN L RE 2 MlBREIREL, AES
KA L hEBAIRETH 2,

B K

6. MRBC-RFL iMERmEHF 2w 7Y » R4 B- flg
IZWE L, £EFHEIX smooth type THROMERDAE
HBA 13 SRBC-,DRBC-RFL & [@#®D point attach-
ment Td 3,

7. BAFRD FC- receptor %N¢ ARMIRBARE
ZIIREEROBRIZL b, ZOMBABIEREH
X hEHRE/S b DIz o1z,

BekaicHlzh, EERLL FICEREEBY XL
T BEAREEHR, WoIBREERAE, SRS DAL,
KEENBBRICESMH L E T, EBHOI N THE
BRAICEEOHELRDLLET. EEANSEE 2V

3. kMMM Y ooBRIZK &V b DI3 EREIE IV EARREOK, TRANEICEHBLET.
B&OET, ROEEERUI

4. SRBC-RFL DX¥i% smooth type & 5 M

intermediate type T % 135%910% i villous type

Th s,

5. nou SRBC-RFL D#40% #* villous type T

»H5,

& £ X W

1) Boyum A.: Isolation of mononuclear cells and granulocytes from human blood. Scand. J. Clin.
Lab. Invest., 21 (suppl.97), 77—89, 1968,

2) AN, AEBE, AR, FRR, RSN, NEH | gofEEa il BFERMRD in vitro
ki ARERIC L 2R DRSS, ERRMAK, 17, 851—858, 1976

3) Mollison P.L. and Polley M.J.: Uptake of y- globulin and complement by red cells exposed
to serum at low ionic strength. Nature, 203, 535—536, 1964

4) Nishiya K., Yamana S., Yano K., Ensako K., Fujiwara T. and Ofuji T.: Studies on the popu-
lation of human peripheral lymi)hoéytes forming rosette with dog erythrocytes. Acta Med.
Okayama, 28, 373375, 1974

5) AR, IBME=, RN, =F%, RER: b T- ) v RAEEORELIC W TORE:
77 v 7 ANTFBAICT ZRERREDRAICOWT, BERAE 19778/

6) WA=, REFEN, CERE—HB, SEARK, AR, HEER, AHHE ' 25HIHHIRE(SLEN
BT A MEHREREMATE L OBEEICE VT, BHARSEE, 64, 535—544, 1975

7) Anderson T. F.: The techniques for the preservation of three -dimentional structure in
preparing specimens for the electron microscope. Trans. N. Y. Acad. Sci. 13, 130—134, 1951

8 ) Hattori A.: Scanning electron microscopy of human peripheral blood cells. Acta Haem. Jap.,
35, 457—482, 1972

9) ENZE, AHEE—, L3R TF  A—WEOMEEENMSES L CEERETFEMSEICL 28R
Electron Microscopy, 8, 155—164, 1975

10) Clarke J. A., Salsbury A. J. and Rowland G.F.: Surface ultrastructure of human leukocytes,

J. Clin

mouse macrophages and rat liver cells, and of isolated nuclei and nucleoli. Brit. J. Haemt.,

14, 533—542, 1968



REHEYHBOEER EFHEMER 875

11) Michaelis T:W., Larrimer N.R., Metz E.N. and Balcerzak S.P.: Surface morphology of hu
human leukocytes. Blood, 37, 23—30, 1971

12) Carr L, Clarke J.A. and Salsbury A.J.: The surface structure of mouse peritoneal cells :-+
a study with the scanning electron microscope. J. Micros., 89, 105—111, 1968

13) Albrecht R.M., Hinsdill R.D., Sandok P.L., Mackerrzie A.P. and Sachs L.B.: A comparative
study of the surfa¢e morphology of stimulated and unstimulated macrophages prepared without
chemical fixation for scanning EM. Exptl. Cell Res., 70, 230—232, 1972.

14) Polliack A. and Gordon S.: Scanning electron microscopy of murine macrophage «:-- surface
characteristics during maturation, activation, and phagocytosis. Lab. Invest., 33, 469—477,
1975.

15) Polliack A., Lampen N., Clarkson B.D. and Harven E. DE: Identification of human B and T
lymphocytes by scanning electron microscopy. J. Exp. Med., 138, 607—624, 1973.

16) Lin P.S., Cooper A.G. and Wortis H.H. : Scanning electron microscopy of human T-cell and
B-cell rosettes. N. Engl. J. Med., 289, 548 —551, 1973.

17) Polliack A., Fu S.M., Douglas S.D., Bentwich Z., Lampen N. and Harven E. DE : Scanning
electron microscopy of human lymphocyte-sheep erythrocyte rosettes. J. Exp.Med., 140, 146—
158, 1974,

18) Lin P.S. and Wallach D.F.H. : Surface modification of T-lymphocytes observed during rosett-
ing. Science, 184, 1300—1301, 1974.

19) Alexander E.L. and Wetzel B. : Human lymphocytes, similarity of B and T cell surface
morphology. Science, 188, 732—734, 1975.

20) Baur P.S., Thurman G.B. and Goldstein A.L. : Reappraisal of lymphocyte classification by
means of surface morphology. J. Immunol., 115, 1375—1380, 1975.

21) Polliack A., Hammerling U., Lampen N. and Harven E.DE : Surface morphology of murine
B and T lymphocytes: a comparative study by scanning electron microscopy. Eur. J. Immunol.,
5, 32—39, 1975.

22) FEBHER, WHBME=, KEEE: & by o /SBROFRMER e & 5 MY 5 &12 subpopulation. 7 L ¥ —,
24, 826—832, 1975.

23) Goodall R.J. and Thompson J.E.: A scanning electron microscopic study of phagocytosis.
Extl. Cell Res., 64, 1 —8, 1971.

24) Parakkal P., Pinto J. and Hanifin J.M. : Surface morphology of human mononuclear phagocy-
tes during maturation and phagocytosis. J. Ultrastruct. Res., 48, 216—226, 1974.

25) Huber H., Polley M.J., Linscott W.D., Fudenberg H.H. and Miiller- Eberhard H. J.: - Human
monocytes: distinct receptor sites for the third component of complement and for immunogl -
globulin G. Science, 162, 1281—1283, 1068.

26) Lobuglio A.F., Cotran R.S. and Jandl J.H.: Red cells coated with immunoglobulin G: binding
and sphering by mononuclear cells in man. Science, 158, 1582—1585, 1967.

Legends

Fig.1 Purified polymorphonuclear cells(PMN) from peripheral blood, prepared by cytocentrifuga-
tion.(May-Giemsa stain. x 400)

Fig.2 PMN showed spherical shape and had smooth surface(by SEM. x 6000)

Fig.3 A PMN had many short projections which based broaly on the cytoplasm and were taper-
ing.(by SEM. x 10000)

Fig.4 High magnification.(by SEM. x 20000)
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Fig.5
Fig. 6

Fig. 7
Fig. 8
Fig. 9
Fig.10
Fig.11
Fig.12

Fig.13
Fig.14

Fig.15

Fig.16

Fig.17

Fig.18
Fig.19
Fig.20
Fig.21

Fig.22
Fig.23
Fig.24
Fig.25
Fig.26

Fig.27
Fig.28

Fig.29
Fig.30
Fig.31
Fig.32
Fig.33
Fig.34

NS R/

Purified monocytes from peripheral blood, adhered on a glass.(May-Giemsa stain. x 400)
Monocytes had ruffled, ridge-like membranes. A part of them showed hemispherical shape
and were spreading on a glass flatly.(by SEM. x 3000)

High magnification of a hemispherical monocyte.(by SEM. x 6000)

High magnification of flatly spreading monocytes(by SEM. x 6000)

A monocyte had very dense cytoplasmic projections(by SEM. x 10000)

A lymphocyte adhered on a glass, extending very fine, long microvilli.(by SEM. x 10000)
Erythrophagocytosis by monocytes. (May-Giemsa stain. x 400)

The attachment of erythrocytes to monocytes after incubation for 15 min. Erythrocytes
showed spherical shape and deformed on a point of attachment.(by SEM. x 6000)

High magnification.(by SEM. x 10000)

Broad cytoplasmic protrusion of a monocyte was going to envelope a red cell (by SEM.
x 3000)

Some monocytes finished the engulfment. Ingested erythrocytes were observed from exter-
nal side.(by SEM. x 3000)

Erythrophagocytosis after incubation for 60 min. Five ingested erythrocytes were observed.
(by SEM. x 6000)

The cytolysis was proceeding in some ingesting monocytes. Their veils seemed to be
increased in number.(by SEM. x 3000)

Guinea pig peritoneal macrophage.(by SEM. x 10000)

Mouse peritoneal macrophage.(by SEM. x 10000)

EC rosette formation by monocytes.(May-Giemsa stain. x 400)

Human erythrocytes which were coated with complement in absence of antibody, keeping
biconcave shape, attached to monocytes.(by SEM. x 1000)

High magnification.(by SEM. x 3000)

A lymphocyte, smooth type.(by SEM. x 10000)

A lymphocyte, intermediate type.(by SEM. x 10000)

A lymphocyte, villous type.(by SEM. x 10000)

A cultured lymphocyte with PHA condensed microvilli on the area of a pole.(by SEM.

x 10000)

Some cultured lymphocytes with PHA had very fine, long microvilli.(by SEM. x 10000)
Purified SRBC-REL from peripheral blood, prepared by cytocentrifugation. (May- Giemsa
stain. x 400)

A SRBC-RFL had the villous surface structure.(by SEM. x 10000)

A SRBC-RFL showed cap-form attachment with SRBC..(by SEM. x 3000)

A degenerating lymphocyte kept a rosette with SRBC. (by SEM. x 6000)

A DRBC-RFL showed the point attachment.(by SEM. x 10000)

High magnification.(by SEM. x 10000)

A MRBC-RFL showed smooth surface and the point attachment.(by SEM. x 10000)
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Scanning electron microscopic observation of the cells
related to immunological phenomena
Part I. normal cells
Koji NISHIYA
3rd Department of Internal Medicine, Okayama University Medical School, Okayama
(Director : Prof. T. Ofuji)

Human lymphocytes, granulocytes and monocytes were purified from normal human
peripheral blood, using Ficoll-Conray gradient sedimentation and glass adherent activity of
monocytes. The characteristics of surface structure among them were easily shown by SEM
observation, e.g. monocytes had ruffled, granulocytes had ridge-like and lymphocytes had
finger-like projections on their surface.

Most of purified SRBC-RFL (T-cells) had smooth surface structure. However, the approxi-
mate ten percentage of them showed the villous one. A MRBC-RFL which belonged to surface
immunoglobulin bearing cells (B-cells), showed the smooth one. It was concluded from the
results that it was difficult to judge only from their surface characteristics whether the lympho-
cytes were T- or B-cells.

Erythrophagocytosis by human monocytes bia Fe-receptor consisted of attachment,
engulfment and cytolysis. SEM observation clarified the surface morphological changes of
monocytes and erythrocytes in each stage. This phenomenon indicated that erythrophago-
cytosis might play a role in hemolysis of patient with autoimmune hemolytic anemia.



