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{1/ % spreading out test IZE§L T

RILUKFESBE AR (159 | EARHR)
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BI1E #
B2E EBHRALICKBRHE
FB1H EHHR
FE2M EHHHE
HI3IE EBRRE
F|1E  M/MRMEEREE DBEE
F2H MUMREESEREE DB
BI3HM M/MRE 3 RFEEE DBIR
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BIE B

Bizzozero (1882) itk - THI CHERIH I
fe /MR A3 Z DB ORFRIC & b 1Mz mRF R
REBELBEREC VAL IZFRDOEELTH 5.
TEIK, B e O /MR 13— ERERIR T BHSHAMIT 1k
AR 22EL TV AV EHE LI MEOK L EEmIciE
g 5 & MU/IMRIZBR B 2T L, ekt LUEE
~OWERZLHES. HBEMNE» SHHIN S
ADP 2, ERMD oI NI EB L0 KT F
2FURYEICL ), NEAMGEER2 N U TERS
NIHBO ~ oo vtk > TIVMIBESER S
h, M/MRmBEOERZR3.

RICkEE - BELZIWMUI e o OER 2
217, ZHTIZEEHEZR (Viscous metamorphosis)
2EL, IMREIETREn b= L EMSMAICHK
Haehs. VRS 3 RFERRRERICES L,
74 7Y VHREEADEBELLEBZEDTHE. L
D & 5 i f/ME A TR AR M K& E 1 B 5§ 5 8
BTz omBENE L/ MIBEZREBT 5 LT
FRARDSDTHB. X—7, MVIMREREDRIEIX
REFIEEREICL 5, BEREICLS, VMRESET

E]

|

13

%
E4H MBHRAEREE DB
E58 FEREEVEM /D spreading out
B89 3 HEt
6 H Adenine nucleotides ERiNick 3 sp-
reading out ROZEH)ICEHT 5 K3
BAE BEBFCER
EEE & @

BEicL A, M/AMR2MEE LTO viability 2 HIE T
BHBETH > 1. 19654E Breddin {3 platelet agg-
regation test (LIF PAT)iZ 2\ THEL T 5?2
L OREE I O/IMRE 4E 2 R 7 7 2 aRBicAh,
75 ZAaQEERI L b M/IMIEEE 23§, kv
Y UEEHBe BN Y TE{LL, Giemsa
BO#H, M/IMTHEEDESIRE & RAE /R 2 i
BoOzh e P HBBET 3 HETHB. PATILOE
BE2SUCBIRELIERS, FIRK, BEE T
HTEBRERL, BMERNCEEH 2 DL SN
TV B A8, AT L b Breddin (3B WU EES Y i
& 3E{tit X - T spreading out ¥ 5 M/ MK (BE
1! ERM/MED Giemsa e, BE2 © IEH /)
WD spreading out {§) IKFEH L, 3 TIC19634FE
& b Marx OfRIBUIZAE® 28R L1 spreading
out test 2H A, M/MROFEBENELLEEMIC
#A B & S5itLIzBreddin 1 spreading out
A /MR MUIMGEE DIERZRIRRoh s ¢ EZ
Tz 3 THE2Y LD & 5 IiUIMROTERBEAIZ
{b% 8% 3 % spreading out test HSM/IMTE D
HRE & dnfal/z 2 BEMR 212 b Db 2 IREH L 1o 8451k
TINTVRV. Z T TEFIZM/IMTYS spreading
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% AusHiung (51000

HE2 FEFEM/IME®D spreading out &

out XN B &S T &R, M/IMRKEEEE BEZDH 5
b DbEh, XNBEEMKHEEDEE, 205 LAk
RELTWADh 2 L.

B2E ERMRBICICEKRAE

B1E KBRHR
444 1 A D 6 IRAATER AR E Tit@ILKREE
EFEME_NFHCABEY 2 BED 5 b EIEEICHIY

Utz84 g exigi & Uiz,
ERNFEICIE 1 R & ARICEILRREESSE
AR BB A KT, FHEE, SiFE0E28RA
o

H2fi KRG

/MK spreading out test I&X 1 IR ULIZHE
THATU . BB SB—RICEEm L e Ak c@d i muh
WEME210% 2 x LBV — FINEBHIAEKT10
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(1 /R spreading out test (Breddin®™ X b)

PLERY e

e =—=- - o) 732K
FEYL YAzd 1600 rpm NACI/cItr(! 1)
104K

(3.89%) 10'

i 008
\_J———

NaCl/eitr(9:1) & Fcrlulln 5 n/lol(MnO.
o g

e

Guenn [} 3.3

BICHRL, YV I VUBRS 4 K552 EIRETF
U, 303EHEBL, M/IMEDR T4 K55 2~DHE
B0 0% 7= LB — 4 IEENAEK R
(BEFL, 0%+ 179 L IRTS DREEER, SN
B2 AR YIS ZEEBL, BILT 5. z0%
KL, Giemsa s % {7 UEHET 5. spreading
out HRiM/MR200BEE L, spreading out L1z
MMRDEZFETCRRE L.

MBFBHEEE 1Z Mac farlaneDZEEY GCJ: hEIEL
2. Bi5 EF0mm OFEBE MK 1 ml 2EEL,
JIC T2 RMMES, BMBEPERHIHL, BHoOm
M (S) ml & BT L, MBHEREREIET G X100 (%)
TERET 5. EREIZ0~50%ThH-1. ZOHho
M/ MREREDRIFE I B —micamm Lo <, /)
B EEDRIEIX Wright KOFEE 7 5 2 2t —
BHEU A C, M/IMIEEEEDAIEIZ Renz-
enbrink OZHK" CM/MRE 3 RTFEEQHEIL b o
VTS AT LHBERBREIC & 0 51T LTz, Adenine
nucleotides ZRINEER Tix, Adenosine. AMP,
ADP R ATP R & DR BE H 10 1g/ml 215 5
&5 it/ MR S mgiciRmL, 37CI0FEHE s,
%Z D% spreading out test 2HEITL 1.

FERLE M /MR D spreading out test (ZIXHMP
R o /MRS EFEREICERTS 727 4
% — % 2 EiE U o/ MRS mEE 2 R U THEfT L
bDTHAB.

E3IE RBRAM

B fUMKEEREE DBBR (K2)

FREh i /MRS EE % , #E8H1IT spreading out K

(BLF Sp. OXK) #& hEHEEE v v T B L
K2 oMl is5. MU/MRRERES Sp. ORDRITIE
HESTEERYICIEDTARS (r =0. 494, P<0.01) »8»

2 Spreading out test & M/MEKSEHHE

r-0494
{p<0.01)

o7

100

L Wi £ §

otz M/MEREEREDTIE (0% LIE) 2RTEE
BlTik Sp. ORLHEZTRT b OBHL, HEEE
T (20%K¥E) %2RIEEFI T Sp. OK b BIF/Ld
DOR—PIEEDLNT, 2TEMERERLUIE.

B2 M MREEEREE OBk (KI3)
X3 Spreading out test & MI/MREEEERE

Spread.
out I
%o -0.3
100 r-0.354
L ]
L ]
b .
[ ]
¢ ©
50 14 o
LY
3 L4 d
[ J
[ ]
.. [ ]
0 20 30 %
| WIS ¥ 97
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M ) VREESERE 2, MEBMIC Sp. OBR & WA
AEE® 7o B3 EX3OML 25, BEiE
ORI EBEBER 2 B H 18 Lh - 1z,

EI3H M/VMRE3RFEEE OBR (K4)

X4 Spreading out test & IHi/MKEE 3 R F4E

ot

()
%
1001 r=-0.299

50 .

50 100 %

)35 3 EFRE

Hatic i/ MREs 3 R FaE%, HEhic Sp. O %R &
hRBIEEY Fo v FTAERADOIML 5. D
W55 3 AFHEL Sp. O RO iZ eI IZ 1888
BE{R2EDH G112,

4 MBHBYEEE L OBAGR (K5)

Wi matBEEEE %, $dhic Sp. OX %2 L h {BHll
FEiE%® Fo v b3 LR OML 25, MBHRKEAE
& Sp. O R st I3 MEEIRE R 2 D15
Th-1z.

PI b/ Vsi%RE & Sp. O R & ORI M/IMEEE
BE & DAEDEHEERZEDBIOCHEICLUTORE
BEf3-1.

ES5H FRREEMM/IMRD Sp. O LIBT3 R
(6)

FErEEPEIIMR %218 5 BN CEBRNRE L b IEME
BRHHE L2208 0 /M g (BUF PRP) % &7
527402 —-T2EBBELT. BERTEDPRP
T T spreading-out test 2 HfE{TU 2. W@/
D Sp. 0Fi337.5+25. 4% 1T L, MBHM/IME
BN b FERE B M/ 5 136.4% £9.6% TH b, IS b

K5 Spreading-out test & M efBHERE

Spread.
out
%
100 . r=0.147
. -. d .
°® L4
. . .
.
o *
o
.
50 . .
. ¢ L4
%e ¢ o %
3% e . .
4 L] L] LA
. L .
. e -‘: PR
- 0/
50 100 ‘o
MR KE

K6 FEREFMM/RO Spreading-out test
X o

T JEMSMEMLMR D
Spreading out test

out I
%
100
50
N JEREME
£ MR Py

IS E M /MR C Sp. O BOMFHEMLEED 54,
&M/ MRS spreading out § A AJREHE MR S
.

%6 Adenine nucleotides FINIZL % Sp.0
KOEBICBIT 2 ME (K7, 8)

spreading out ¥ 3 [/ i3 kEE ¥ M /IME & LW
EVIFIRMBB LMD T, M/IREEE ICER SR
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K7 /MR Spreading-out test BIFEEIC
AV % Adenine nucleotides DERINEER

Spread.

oty

Yo

100

50
% 7 A A A
& 7 M D T
T T P b

K8 M/ Spreading out test BIFEHC
#4F 5 Adenine Nucleotides DIRINEER

¥ % T T Adenine nucleotides BfiH Adenosine
AMP, ADP K Zx ATP O7RfMICE b, Sp. O
iz 3L % %7 2o 2 HE LIz BFIEEZ Sp. O
KERUI5Flicy U THRET LI, 7 oRTIL
FRINBRREED Sp. 0%44.91+13. 4% iTL, Ade-
nosine ZRINEE20.1+9.1%, AMP ZRpnE#15.1£9.4
%, ATP ZRingEs19.0+11.1% & BSHiC Sp. O LD
el B 1. — %, ADPZRINEHI57.1£12.9% &
LRiERZED . Sp. OXARRERLIZT ERIC
DT ORETTIX, M8 IR TN RANE S EF10. 8
+5.9%, Adenosine Z/NE¥9.4+3.3%, AMP R
TNE%8. 6 +8.9% KX ATP iR NE¥12.0£10.7% & i3
EAERETHBH ADPIRINEETI332.3£19.0%

L Sp. OXKBPFEIRIFRERLI.
BAE MEIVICEE
/)M spreding out test {& Breddin it & - T
BRERDERZHED 5 & 51072 » 2 UMROFAE

FHMERE E RITh ARIBRBEETH 5. 1IN
9 LRI spreading out L2/ % ZDE

X9 Spreading out L7:M/MROBEREICL 3538

Linksverschisbung Rechtsverachicbung
Riesenform
grop klein Spinneaform
Sternform
® ik
21~30u 11~20p <104 nicht ausgebreitet
B R AfF 5.7
BE HE KM Py

Rix SRR

itk b Riesenform (EZE20~30y), Grofform
(11~20 ) B T* Kleinform (10uLLF) D 3 EHiic,
spreading out L7£4 $ D % Spinnenform & 33§
L, Riesenform~GroBformDK&EIC K % {spread-
ing out ¥ 3 b DIFHBMLHE L M/MRTHH, M
INSGEEDRERRS & & ICBY b5 LiR~T 5.
ERAIC b msRE2 RIS 2 6 DTH H, f/IMR
HHmMEFERDIZ E A LT spreading out test X
MEMERIC S 0, 2hICIIIMEEDSIER TLD $
mef:B#E, P KSR ITRERER2EDZ
LDIZ spreading-out test DAILRE2EDHTIIC
LT oHBERELTVEY X, BREMIMIOMEE
DH¥FIC L HHT Sp. OX50% 2¥EEREL L, 1M
IMEDREBRIFTCHIDEIDRRELEBLED
BELTV3. BIL6~7 HORE CREEEER
FTehhidSp. ORBERTHHEHELT LB
L UBRZBRINGRRENTWA I T, b f/MR
HHE & EBHRET U oG 7. EE 1L spreading
out test % Breddin O3 % & 5 icf/MRD 1E
MEHE % R T % & D75 51, B Df/MREEED
IECHNA S B AR & BBESH B 6 DD BRI T
B TER%2ITS -1z, (kMmicfA5 3 2#EEE LT
(EMBERFIT 3513 2 BADD RIGT & 5 M/ Mk B RER
U NREEERREIC DUWTRET U, DWW T LE MR D3RE
{LicBES ¥ 2 MBFBRERER 0PI I WEEE i VER
¥ 3 M/MRE 3 R FEEDLIE4 F & spreading out
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test & % LLBARES U 7o s, M/MREESESE, IM/IVRSE
3 KFREMR 'l BFHERERE & IXBSE 2RI FARME S
Nizh ot M/MREESERRICEL Tid, M/ viREREE
RERIE IR SN % Inducer & LTiR%{ERAT 25
XzOREICEAL T MENS Y, BAEROH S
FTH2 06 5RMRET 2 BT 2 B RICAEEDH
TR 5 E¥HKL» -1 L Ll
IMRAGEREIRBIL Tid, ¥5&#E ¢ spreading out X
& ORI EDHEERE R 2 B 1512, BRREOL
IR BRERIEICEAT 27271 La —RERL
T FEREEME M/MRIZES 5 iz 2 fn /MR D Sp. O
Y hmFlah T b, ¥EMM/IMED spreading
out ¥ A OJREH: 2 /R FFR %#187.. Breddin DiEHS
UTzi{, spreading out BIF/ M/IME A/ RE
REOTTHEFICEREBEBD 55 L &, UUMEE
HEDOTUERHCII B/ MISEE LU TWE EEL L
N2 0T, HEHIVIMED Aging & IEERE & 13T RS
BESTFET AL EBBEISNTEH ) EENT
k8 %3 Breddin DFHZXFFLTNADTHSS.
M/ ER R & BHEESBRICH 2P Adenine
nucleotides & DEAZRZINMER THRES LRI
ADPOZIMC & b, Sp. ORIIEWICTTET 5. %
bz & ADPBmMZzhEETlvMEiEd 2 BERER
2L %429 53 spreading out 43 ¥ TICTIXH S
72\, ATP, AMP B ¢ Adenosine Tid /MR D
spreading out (XMFlx iz, m/NkEZE 5 ADP
Ik ->TEIH, ATP, AMP ¥ Adenosine T
RIMHEIE N BT LW LR —BUTFEEBRUI.

Ni/MREEE 2 1T 5 ® 2 3 — NEREE, L7 1t
HYERL->TS Sp. OEMSMEI N3 T & % Br-
eddin $3EREL TV A Lo LAY, f/MEH sp-
reading out § AMCOWTiX, B A BH Y
DEERIC L b /MR DWESER Z DO BE RS
LB RIZTLERIBEDEHEL TS D
b & b 19 EE TR EREZEET S fibrino
lytic early split products DMV/MED spreading
out 2ET 2 C L s WE I, SEM/IMREEE %

ZREZE M2 L & L TiBi8 9 % spreading out test
R R e b It AREKRL LA T
»Hr5LBbONhA. .

BS5E & E ]

Breddin iz X hiE®» 6 h, BEREXRDOER 2B
2 & 5i1th - 12/ spreading out test =1 2% ]
2 H R VIC L B M/ D spreading out X
MVINMEHEE & BB B 5 & Db Eb, XEEND 3
& I/IMEDBEEO R TINfAZL 3 § D2 B L
TW3E DM ES eI i

(/v kk#EBE & spreading out test & DHE
W TidkhERE & spreading out D RICIZEDHE
BIRE{R (r =0.494, P<0.01) 2} &1z, M/
SRS TR 7 ¢ V8 —ICTHBL TEIIEEE
P /) VR b RGBT /MR 2 SR 1 LRk L T Sp. O
FEBICET LTz BLED T & iMRAS spr-
eading out T ABEICIIEEEHEM/NELFEREZ LT
boEfEEINL.

(2) Adenine nuclestides & @ F8{%TiX, Aden-
osine, AMP R OFATP 31l /MR ®D spreading out
BAHIL, ADPIZFTER L ® 5IEAREDI. Ch
/M kEEREDS Adenosine AMP K f ATP Gl
#ah, ADPRRE->TT#INB LS LhETO
R E—HL, M/MRD spreading out test &¥h
HEAE & PEELBRICHE L 2ENT B LD
ThH3.

(3)L > UIRET U 12 oD v S RERN & /MR EEEE
BB, M/MREE 3 RFEER MphRKEEE & spreading
out test DAED RIC IIHE AN HE LB 23T
By aERuagonisbsi.

PR AR & R 2 N s IV B
REBICERT 5 & & b B2 258 LHEE
POIIZO T ERFIE L 72 & I E S IR — KT
KERSOBE2ET 5.
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Clinical Studies on Platelet Functions
Part II
Platelet spreading-out test
by
Hisatomo HAYASHI

Department of Internal Medicine, Okayama University Medical School

(Director : Prof. Kiyoshi HIRAKI)

For the purpose of elucidating the relationship between the spreading-out test proposed by
Breddin and the current routine tests of platelet functions, the spreading-out index was studied
in comparison with adhesiveness, aggregation, factor-3 and clot retraction: The results obtained
are as follows.

Positive correlation was observed between the spreading-out index and platelet adhesiveness.
Non-adhesive platelets obtained by filtering the platelet rich plasma through a glass wool filter
was found to have a lower spreading-out index than the untreated platelets. Therefore, it was
considered that the adhesive platelets played a role in the spreading-out phenomenon.

Although the adding of adenosine, AMP and ATP suppressed the spreading-out of the plat-
elet, the adding test of ADP induced a tendency to increase the spreading-out index. The above
result corresponded with the relationship between platelet adhesiveness and adenine nucleotides,
and also supported the finding that spreading-out test is closely related to platelet adhesiveness.

No significant correlation was obserbed between the spreading-out index and the other pl-

atelet functions, i.e., aggregation, platelet factor-3 and clot retraction.



