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MERRIMERESE Intravascular Red Cell Ag-
gregation (IRCA & %) i3, Fahraeus) Knisely? 72
& DREINHE % HFER & LT, % DEIKERE, M
INMERICET 5 MRmEIEN S, RRNEHE Y
DEERRMIC, FIEERVIRE L OBEICE N TE
BIRARINTOWAEERWIERRZO—DTH
5, U LIZBEIRICEOTIZIRCA T 54%
HITFE AR T hx M
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Bl 2Bk % IRCA OEMIMBEEMGHR ICITD L5
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2L, Kb, MEEA, RERBRRETRR L L
HIRH L, BETOARZBOTHET 5.
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i3 4 156 X 01065, JeIR i3 B2 A Tacolamp, B
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odel FS 101 (peak EE400volt), Z DHLE EHEE <
be X RAWEER(FEGER 7 71 ¥ —), DheE
ERROR. K

B 2ELAZE T, 20~28CORET, #R
B2 DRI UTC, TIRIIRERESRE O & R U5 2 5
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% 3. Ditzel itk 3 IRCA O

izgmﬁmmuﬁmﬁﬁwAenaum,kéam%m@%mmgmﬁﬁﬁﬁaenscaw
Do

Grade 0 MERICE - BREMBBEDLRZV D,
Grade 1 hEVHBIRICNIRZBESALNE D,
Grade 2

Grade 3 HHIRPEMOZTICIZNDOEENL LN IEH,

plugging ® MFFERHBA LIS 6 D,

MEIRIC S BERLA LN, BERICLS

3)(BE1, 2, 3, 4)

ZDMOBMEEEIX, ROCLL{THA. Kik:
Westergren 5, MEEH 53 : Cellulose acetate
BEESkEH, Coombs test, Ca BINEEERF :
Stefanini #i, Partial thromboplastin tims test
(PTT), 7o bwor M Quick 1B, 74
7Y/ —45 R Tyrosine #5, whole plasmin:
fibrin plate k.

m #% 8

1. NBEEEA D IRRES R

HEORE LIcEMNE, WERK, @SIRORE
ompEAEERICEZ Y, RIS P SRR
RHE L. BRESICIEMRDE & Hsamo
MBIR S & CHERIRDSE b,  HBIIAVEEIRS &
UMIEIRIZ & D IEVEREY bh, REROAWI
EEAEBICER SN IGBE SV, EMME S
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ERAAHE

B OREEA OIRERESIEMN g
IRCA Grade 0

EEH2 IRCA Grade 1
(B o /<)

BEE3 IRCA Grade 2
(Y v < FIEEIHEIK)
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HH4 IRCA Grade- 3
(2#=Y 77 b—72)

BE5 HYESME
IRCA Grade 2

BH6 EBHEEHESIR
IRCA Grade 2
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ki T LooMERIGE 2 h. EIIRIE
HesEse b oEFT 2R TS, WIh b Sl Bl
B ST, BROSHAEILEED Hshzv. @
Fod o EE g CEMBOR MR RM R 2D 5
CLIFTEIV, B LT/ S S ERICERRER
DmEeRY 5 HEVHS (BHL)

BRET7 BREGE
IRCA Grade 2
(ST OEHE S LA & 72 b EEIOFIR 3
LbhbhT, KR

2. BEEBICBIT 5 MERRMKEERR

W R BB O IRERAEE M B % B0 B BY
ik YBELUBERY 2TV, IRCADERSL
Tz oRERHE L (R 2). BERESL R
% Cld Grade 2 LLED1 RCA BEFE ILBDHLILI.

EH8 KR

IRCA Grade 3

3. MERRMIREEETRS & RIOERDORHERE
EFZIRMCBNT, Rikdomm L EOBRET
13 TUEREMIN i ERRI RO R 5N 5 HEHE
{, FRILAOmm KGOWIRE & ORICEEEY S -

1T e 2BEUT. FFRICENT b IBERIEEE M
IKEIT 5 1RCA &Rk e DBEE it > TREF LT,
T2b LIRE % 5K TE40mm K D group & 5#ik40
mm 2 ED group & 124313, % group & & IKPRERES
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M ic 4517 5 IRCA #5 Grade 0~1 #7RF$DE
Grade 2~ 3 %»7R¥T b DO #RH T HEE Lz (K
1, %4). ZOKER, RLOEEL TV 5 group T
X, {BHEL T2 group iILHA~TIRCA @ Grade
OBV DOEEYE L, TRETHBENSTD L
itz (23=17.862 P<0.01).

1 IRCA &3t
50%

ESR<40

] |RCA2Grde O~

4. MERRMIRGETRR & MBEEH

invitro OFRMEREEEICES { RV M KD su-
spension stability B EMBH A LIZL (AIGN
Tw5. ZCZTIRCA L MEKEAR, A/GH, &
MEEALE & OMOBEEIROWTROTGEILL Y
Bt Uz, $4bbPRE%Z IRCAD Grade 0~ 1
@ groap & Grade 2 ~ 3 @ group & IL531), Fgr-
oup T & RINBEHEHR, A/GH, RMBEEBTH
DXL KD THE LI (R5).

#4. IRCA &KL

IRCA @ Grade -
ESR 2
0~1 2~3
<40 28 13 41
=40 13 25 38
&t 41 38 T9A

Xi=7.862, 0.001<P<0.01

IRCA @D Grade 0~ 1D group & Grade 2~3 D
#~ 5. IRCALIMEEA

group & DEICIX, MEKEHEDVEEICELT
BEE2AD a1 LU IRCA®D Grade 2~
3@ group iX Grade 0~ 1D group & hé A/Glk
DOEEHE L »OBRENGBY iz (1.=2.327
P<0.05). % 721RCA®D Grade 2 ~ 3D group id
Grade 0~ 1 Dgroup & b § 7V 7 T v OFIGHE
EL OBEENBD bhiz (t.=2,658, P<0.01)
=Ty, q=-SuFY), -0 TV D
518 2 B8 U T I3 group D IKABZE 2RO 5 hH
Stchs, ¥-5'e 7Y LB LUTIXIRCA D Grade 2
~ 3 @ group ¥ Grade O ~ 1 @ group & h $ FGfE
BEL, POFEELED LN (1=2.068, P<
0.05). Eiza,-507Y33%0D15IKLB-7
279 45%D 15TiE, I EHIZIRCAD
A o,

5. MEMRMEREEEDTS & Cryoglobulin

Cryoglobulin [B#:0D SLE BB\ T, MEB
& CIREREE M B IC B 2 IRCA HSEBY b1 i,
FHeRBHUEET 5 &, OFRIEXLSRMEREESE
50 & FO/MBEROMARIC & HIFEIRE 80, L
FREghbELEMELN. ¥ f:n‘n‘a‘%%ﬁﬂ{@@ﬁ
Bick 2 MEROFBRILBED 6H, L1/ —iE
RosBR L. (BFE9. 10. 11)

6. MERRMEKEEEDTIS & Coombs test

warm type ODETHREHEAMBEE MmO 1§ ¢,
Grade 1 D IRCA 2@®iz. L LEEKBZED
T, Coombs test[BHEEE & RMEE L it U IRCA
PHE USSR, EE0EL2EDIh 12 (K6) .

7. MEBEARMIREETR & EERIER

#i15& % IRCAD Grade 0~ 1 D group & Grade
2~ 3D group & KA, % group iIZE 1T 5 ERER
BRERBEOVYE R BRI LI (K 2). IRCA
@ Grade 2 ~ 3 D group & Grade 0 ~ 1 @ group
bbb 7479/ - OREEBEL, »OEE

IRCA @ Grade HEH
0~1 2~3 P
Total. prot. 7.1£0.7 7.3x1.1 - N. S.
A/G 0.86+0.21 0.75+0.21 0.01—0.05
Albumin 45.916.0 41.5+8.3 0 .001—0.01
a,-Globulin 5.3 1.7 4.9%1.4 N. S.
az- 10.4%2.9 10.5+4.8 N. S.
8- - 12.8£2.5 13.9+6.4 N. S.
7- 25.7+5.6 29.219.0 0.01—0.05

N.S. BE T/,
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ENBH LNz (t=2.477, P <0.05). L»LZD
tHOBRBEEBELTEABEONIERE 2TD
otz

Z% 6. IRCA & Coombstest

IRCA @ Grade -
Coombs B
: 0~1 2~3
- 16 21 37
+ 6 5 11
it 22 26 4B8A

Xi=0.100 0.5<P<0.8 NS

v # E S

(& P T MEASHRAERSR & MRS & 1Bl 12
RETHENIBENH B EEHL L OHILNTE
h, T TIC18H42#» T Boerhaave %, % 121504
#1Z Coccius (1852) A5 &k 0D ARERAH I (M 8 % 4 A 5E
WMETHEELTHREL TS, £ D% Ploman (1920)
BIREME ¢, %72 Linzenmair (1922) (X /TUER 4
METCCOBRZAD T35, Fahraeus” (1921)
12 C DHE B % rouleaux formation & Z T THID
TRIFMPIFL 21T, CHRICiREEET OB
nEicAbhAEBNEEZE LTOERERE, ¥
BICEE 2R MR D ERE 2 R TR TLEREY & 5
ZE%AHI. Knisely? id7 5 Y 7 DZEick 558
T, B2 MBRARMEREESE % blood sludge & 5>
i$ sludging E KB L, Zh LR OFEVLLHAN
5T 512, IRCA i3 Fahraeus @ rouleaux form-
ation BL UFKnisely® sludging 2 {Ir@AER & &
LTHVWSGNA DT, ZREFIEENTH5H

RENTHA2HOHM 2R LOHEBTHS.

IRCAZNEBFBRLHT UL RELERT 0T
i, REREE OIRERIEIR 2 S A BB THET 5
&, #215~50u O EMIEYMRICIZ IRCA H3D
ENBELLETHBE" UL EICIRCADVER 2ET
AROBS S T 50 B2 HIRE&Him, <
5 ) 7 M crisis, anaphylactic shock ® & 5 ®
bozETHD, BKIERE LTy 2 57, B

HRADKEE, BAELREBALNS. FIERFHE
DOALOMEEWEH, K&2EF, LHEEOXED
BicAohsBMS IRCAICEL L LMEHINT
VO B oniain IR CA MSEEMME TR 2 [BET204b,
THOLRERTH 20 L 5 DI, HUIARlBREE
HIUDKE 3, RN, B, OEROLOHIIE
UTWad, H20IEHRL2IHEE 5 L 5 clef

+ 30D 957 (shearing forces) IKHEHT 5
BEAREIEIVBREZEDTH Y, ZLODETFH
&L TV 3% MO SOz HIER TRl
BRAGE LB ZVIMEBERMICE T, H5BELED
FMREERBER I h s &, BEYT 5 EMLEM
Hibiblock S a. —HTIREHIRS » » FDET
bypass BRI N, KMEROER IHFINS
b3, HEGMRE OXE CEERAT 2 EMLEFER
Bt hT, EBRE, @7 F-v28L
R OBEEREENSE L T L 399 F L KIERRD 5
£ 0 B & 0 MUMERRPUCRMERDIMEE S B4
B, ahrHETS. 0L > ABFTET AM
IKDWTIE Gelin 5 23, FIoBROEEEEE ©
R 7 K= 220 TiE DeWall 5 B AL
OB OER EBEEL THREL TV 3.

EZIFRICEVT, HEMKERBEEZHOE
L CMEREMME Mk 2 EMMEEM S L b 8%
U, ZOZBBICERORE OBERIRME 2B,
INYHBRENULD  OTIRLEBEESSH, —
OB N % E ZDAHIIIIRCAIRESL L e %
&Ltz U UREER I ERMMEZRIHLNOME
B2 BB THLENTERNID, IRCADEE
LR OHIEICHENH 5. Z L TMKREBLND
KEZ bR L LT, WIVERRROBHR CMELL
b &8 U 5 BRERASIE M E %100 o401 B BRI &5
wE hEBE L, IRCAHL L CEERTICOWTHE
Uiz, #RiCRanizcel, BER, BREZO
i dysproteinemia % & 12 R BIC IRCADEE 2
L ONE L B oz, Knisely? idsludge 28D
TTEREE LT, VYT, fEER, GRN, SHIRE
{biE, BHESMELRE, KJEZIRE, Lk E,
AEHy v o, DRER, Y7797, KR,
HiWR, 7Y 78 E50BUEDREZH TS,
F 12 Odell, Aragon, Pottinger' 344 @ i
34ZICIRCA BB b1z T & 2HEL, Ditzel¥id
BiRSR ,Harders® %, 7 o 5 0 7Y MIE, Ge-
Lin'22 (3B IR 0 TR 1 3517 3 IRCA IZDWT
ZhZhiRlt T3,

IRCA & 3k & O BYIZELIC Thorsen 3 & ¢ Hi-
nt?®Gelin,”® Ditze "/ ¥ L DI FICL b ?‘é‘#g
INTVBY, HEEOLSRIOEET b RIEEER
ITIZ IRCA DS MR A BN LD SNtz Ly
UIRCAMBIETH > THREMEFHEO b D
B oh, 2LETERCHBRTIRSV. T
IRCALUTOR—DaDIT2RLTNTS, B
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AHMEOLOD, - TREFRAICL S DOBEE
NTVATEEMEDSSH B L & 2RUTV 5. IREREEE
MEOEFEWGIC L 2B T, RMEREEEED
TERREEMI T IR RATEECH b —Ditzelidbsl & $
5005l L DIAEBBRE LR TNB9—T s,
IRCA OREEPHRBE BNERICE L TREDHEE
BPHELIVE—RATH 5.

FRILDEEDS, Fahraeus DIFHFLIZTE L, in
vitro CORMIMRBE ICES &, C OFRMIREEEIX
¥ 72D Suspension stability DEEICETL §
DTH B2 5iE, IRCAVIMIK D suspension sta-
bility DEEIC L b HET 5T & 5T N5 D5, Tho-
rsen 8L P Hint® BEDFFFRAII 0274 7Y
=BTy FOBIKANICES U TERZSIRCA
2 X4, 712 Gelin, Ditzel iZZhZNEHED
IRCA 8RR I A 5 M BIRCA »5 8% & B OR#
B LR DNTNB T E 2IBHELI.. 9748b5
Gelin®® Z7 A7 VOETE Y0 7Y V3HE, &
Wb} - e TV DERBIN V4 TV /=5
v D ERH sludging & VDTS Eil~, E12
Ditzel™ 12 A/G H430.951C72 % & 9 TiC sludging
BHRE h, L b COBEIRENL b DIX, a-
ars BIUB-F0 TV OERTH-T, y-7'8
T 2B L T3 sludging & D% B sd - 12
ERRTV B, EHOBETH IRCA D Grade 2~
3D group & Grade 0~ 1 @ group & DR ICIINE
BEOROFSECELTEEESED o hih»-
f:. A/GHBI 7T T vicBULTiE, IRCAD
HER/L group IEHEMEL BEEEVED LN,
Gelin 8 & U Ditzel DL E—H ¢ 5. LU oy,
a,-s -9 7Y iCBALTIZIRCA D Grade 2~
3D group & Grade 0~ 1D group DB IKBEE
BAD R, —F, y-re 7Y v ikB§LT
1Z IRCA DEB g grougid, Z 5 T34 group I HA~
SEEES G L BEEVBD 511,Gelin 3 LU Ditzel
DHE LBELTVA. ChiZHREBOBERLGR
RALLIRESLbDEEALNS., T72DD5Ge-
lin i 3BIEDO e rBL UM EHR E L, Ditzel i
BRRBERPNRE LTV EY, EEONRKED
BHATROKEECBEROED 5 BBFNZHT
»HAH. 1L, BEEOWNEHATCa,~ 507 33%
DIFIBLE -V 0T Y L 45%D 16ITIE, 2hz
N Grade 3D 1 RCAMED LT,

IRCAICEIIB 7 4TV /- OEEHIX Fah-

raeus Z X UHFEFRITL h15E S T\~ 3 Ve
EZDBE T IRCAD Grade 2~ 3 D group i,
Grade 0~ 1®DgroupE h 747V =4/ OF
BEBEL, LOEBEEVBD LI, ZOMOE
BEHSARICEE Y 2 REMERIZT group DA ILEEZE
BHohigh o1z,

FrzwsuSar) 0 0A S0 ), 00
7 47 /=4 ¥Dparaproteinemia BFLET
BEEIC, L IRCA & & b ICHUMERBEE 24
", hyperviscosity syndrome &P % X%
RERERSHERT 2 LBHEIh TR0 E
Fixs 9 A5 07 LBED SLE EEONEB &
OMIRERAERE A/ MIVE 1 B2 IRCA 238%, Ld b
FHEOBAIC X b TEREI I E < K P E Lk,
MERBEGOZREICE 5 ¢ Bbh s MEBELORE
Bk, v1 2 —EROHBZER2RDI.

Wasastjerna 53 {3Hi/> & X 4 — RIMERREMF
DHIRNE ST/ & 2 4 — ICREEE MR M % {F
b, Z DESROMNIERICRMIREEE 2 BEL T,
IRCA BHRZFENEAF T, T8bbRRRGERGICE
WEULEBBL E2HREL, FiZCoombs testBHED
HRM E CREHRMER ME S & O Coombs test
Ba kD FE G HE PR I 41 2 1 51 D RRER A RE I % REE
LT, BIEDOT~TOHIK IRCA 28®, Thit
RUTHBETIXIRCA 2BD 20D, H->THED
TEETh-I2EHMEL TV EY, EEIIwarm type
O E DAFHEARMER O 1 HliC grade LOIRCA
2D L LEEEEZED T Coombs testlh
MY & BRMEERICE L, REHICEIT B IRCA 2L
LIt DHBZER2BD a1

74 7Y /=5 s EOBATMREH L Z Offs
OESTFYESRMEREEES & 12 6 THFIBELT
X, Z2BHELHLTRVELEND, BiF Chien 5%
130.5% & hILFE 77 L INY oo RABOFRIL
RYARL Y a7 4T 7 —F o PBEORF
BOF*A IV 2INA, RS NIz rouleaux DB
FEEWMSHE 2 T T, rouleaux 2L TV 5 B
FRMER DS - TR I ST > > — sl
EREZRL, L dMASQISFORIMBETIIR
ShTCOMISMERESETC L, ULHUEIRZD
BFOEIL HIZENC L BRUIL. ThHOFR
it T rouleaux A% IE macromolecular brid-
ging Itk 3 & RT3, 7555 rouleaux 27
AR U T A B ERMBR O WA - oM ERE IR —
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BOBATRIVEEINTE Y, BFFRMARD
terminal segment MEIVE - TIRMERFZEICZN
ZhRE 3 h, 7% H OFREEHS bridging segment %
RERCBOILL2 LTV, FFORSPHLIE
BLIFCd 5 & bridging segment A3FEF i@ <
h, AIKHEL TV ARMRREOEEDRES
DIRE D% LRSI DERTE 20, FFORS
P 5 EEL LETHNIbridging segment DR X,
TrbbMEMERGEL L5120, BRAIRE
NBAEIT/NE {2 h, terminal segment RT3
WENDOFH LB DFET 5 LHAL TV A.

MEPAICE T B RMBREEE & 0 5 BRI, ERIE
——2438 U 1 REE D FRINER 23] & > DIRAIHERS
TRERZTRT 5 L WIERIZTO DT,
I 1 E S b 3 low shear rate TIZ¥EEWVE L
(ERT2HE=— b HilETHSB. FIHIER
FR T}, IEFE T HOMiclmo#E i IREY
LIFUIZELTWA b h s s ot AL
rIEHSBEHRELIZUY 5z, »2BEUE
DISHBHETH H, MRITIIBREPEET AL
ENBEEPIRINTVAY RltkE 7 ¢ 7V 7/ =%
iR EOESFMREA L OROHRENAILE S
FRIMBREEERE C 2, MK OHBEOREEE
% 412 6 TERTH AT & H3Dintenfass® % Chien®
btk - THEHahTEh, MBLV A4 o o-0FEF
Kb bABETEHA.

vV & =&

MEER, BIFR, BIRRS CEEEEEI0L %
WM LT, EMOERERMSICL H, £& UTRR
RN B B IME RAR MEREESRTS (IRCA)
PEEBIRE L, Rit, MEEH, BEKBER
BB E L E QIR L, ROERZEN.

1. BER, BIKR, #0Dftidysproteinemia OF
BA/sEE B TId, AREELIED IRCA pSEIER ICEY
shic.

2. FILBEEE T, PEBL EDIRCA BT
» o BEELEL, FEESED LI

3. PEFLUEFOIRCABED S AHREFL
IRCA BED, &5 VB b NTVHEREBEEL
DORiciz, MBEBEEBOVSEICEL TEEEN
B ohizd otz

4. HEEL EDIRCAVED LI AFREE
IRCA BBED, H2WIBED ONBOERER L
bt 7073 oL A/GHOTELEIEL, BE
En@Apohts. UhrlLar-, ar, B-a7Y
DOFSEICBEL Tid, MEORIKEBENBD L1
-1, .

5. FZLIEDIRCA HBED b h 5 HRERIL,
IRCADSEE D, H5VIIED LT VHERERL
hs7-su7) v ORSELHEL, BEEGRD S
ni.

6. Cryoglobulin Bt D SLE B& DIRREE
& CHRMERH/NIE i B 2 IRCA 2388, BHElIT
& b MFREERR, W, ik, MERBEEKORES
v 4 —EROHBE 2B 1.

7. IRCA & Coombs test & ORJICIIFEEME D
5% (RAG IR0 At

8. HERLI L@ IRCA BED &N 2 HIEEE X
IRCADEED, d5VREED LMLV ERERL
hd74 7Y 7 -5 ORGENEL, BEENGRE
»ohts. UL LZzoMORESARREBICEL
Tk, MEORICBEESED bhzh 1.

M3 510 5 O RIAEIRE 2 M558 & KD 215
b IZEAERER, WCES BT D %
BERLET.

(FARXOEE 15528 H AMKESBEICBNT
FEkLI.)
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Clinical capillary microscopic studies of the microcirculation
Part 1I
Capillary microscopic observations of the intravascular red cell aggregation
Taishi FUKUSHIMA
Okayama University Medical School, Secot:d Department of Internal Medicine
(Director: Prof. Kiyﬁshi Hiraki)

Intravascular red cell aggregation (IRCA) in the conjunctival microvessels was observed and
photographed by capillary microscope in 110 patients with blood diseases, collagen diseases,
diabetes mellitus and others. These findings were also investigated with special reference to
erythrocyte sedimentation rate, plasma proteins and coagulation-fibrinolysis tests. The results
were followings:

1) Significantly prominent IRCA was observed in collagen diseases, diabetes mellitus and
dysproteinemia patients.

2) Patients with accerelated erythrocyte sedimentation rate showed prominent IRCA.

3) No significant difference of the mean value of total serum protein was observed between
patients with prominent IRCA degree and those with low IRCA degree.

4) Significant low mean values of the serum albumin and A/G ratio were observed in patients
with prominent IRCA. But no significant differences of the mean values of serum @,-, a,- and
p-globulins respectively were observed between patients with prominent IRCA degree and
those with low IRCA degree.

5) Significant high mean value of the serum 7 -globulin was observed in patients with promi-
nent IRCA., '

6) SLE patient with positive cryoglobulin showed prominent IRCA in the nailfold and con-
junctival microvessels, and the low flow state followed by the blood stasis , the perivascular
edema and the Raynauds phenomenon were sequentially observed by local cooling.

7) No correlation was observed between IRCA and coombs test.

8) Significant elevation of the mean value of the plasma fibrinogen was observed in patients
with prominent IRCA, but no correlation was observed between IRCA level and coagulation-
fibrinolysis test.



