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EREIENEREIREE D Ifl/] WX Adenine nucleotides IZB§d ATH5T

RILAEE IS 2 IREHE (T | ARSI

F B E E
(FB#n524E 3 A318%M)
g % 8418 Bovine fibrinogen BEEHICEIT 3
/MR ADP Be ¢ ATP & iz Bg
F1E # E] LT
B22E EBRNRBUERHE B5I0 Zymosan BEEERFIC I 1T 5 /MR
BIW EHRHR i ADP R O ATP BicBEL T
B2 EBRAHE F3M fEFIBCE A1/ Adenine nucleo-
F|IE FlHE tides B9 5 &gt
F218 M/MRBEEFERIE A oFic /)R EE F 45 M4 ADP ase Vi FiC ATP ase ¥iS
EREMEORE BT A RE
%318 /R ADP Bt ATP ORIFEH L FAE BELCRER
1) (Frisas BS5E & o
me % -
) fu/MTPI ADP R of ATP 3 28 ie /s BlEw =
R ADP ¥ ATP OBIES B feHSMmEAmMS (CML), E#SMmiE (PV), &

V) ADP R tF ATP OiZ#edhiR
F4TH (5% ADP ase I ZFiZ ATP ase §

E ORI
FIE ZBRE
$1H M/ A ADP RFATP BicBE¥ 3
#at

$£1H /MR ADP &icBiL T

F2IH [fUMEA ATP &icBAL T

=31 m/MRA ATP, ADP HicBIL T

mof m/hiRH ADP R ATP &izB§4
AtE

211 ADP BECis!T 5 v ADP
R ATP RicBeL T

8 21H 1-Epinephrine BERIZE T 5 /)
i ADP R of ATP RicBdL T

#3IH Collagen BEERITI 1T 2 /MR
H ADP Feof ATP BicBgL T

B/ MRS BIE (ET) S0 B EEEMIEREE (MPD)
REWTE, BEBFRRENO MM ORINEDH % ic
b 5Y, HilER 2D 1 b X—G mikEm
PROHLEHBHL I DBE I TELLI 000D
NN EE L ZTOBE LRIV A L U TIVMEEEE
IEBL, B1KGRLUIML CML, PV itz Ep-
inephrine BtHEDIE T & Platelet factor- 3 avai-
lability DIETF 2 ZEFICED, Ud $ 20 1Hic
Collagen BEDET %, X PV TizEic ADP
OET 2R HimtEm 2B 1ER Ik LR
M/MEBRERESEE L TR o hi. Zhs0i
£EEWH IS 2881k ivMEAR® ADP 0las
DBELoNTERHPMMMBIOIMIN 2 ¢ g+
MPD o L5 fi/MREGER T O 28094 5 By
T, MPD O/ Vi Adenine nucleotides & ffi/|>
WREREEEF 123517 A1 Adenine nucleotides IZBL
THE L1z. MPD O/ Adenine nucleotides
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IZBE L T3, Tangiin 612 & - T Kaolin ZRINEHIZE
i 5 MPD o\ d> 5 DESEEEWE DR HEED
ETHRESNATVA, L LIORESLYE I
ADP ¢+ E X 51 5 H%, Tangin 5 DHIE X Weiss
LY DHERELI EDTHY, ADP 2HEER
LIt DTz, X—7 Spaet 5% 13, “C-Ser-
otonin BMIEDET 2D, LD L L Hh MPD D
M/ RS Adenine nucleotides D{E T % R EM) ic
HRILTWAiId ¥, 22 TEEEL, Holmsen
5321 gy iz % 5 Luciferin-Luciferase
12T, MPD O /MR ADP, ATP & & /i

S

e A1 ADP, ATP BizHoWTEE %20
At

B2% EBMRRURBHE

FB1H EB%

SRiE, 5 1REE FICES1IE 3 A d 6 Em62
F2HETOIEMITEBICART 5D, LI
M2 L1z CML 264, PV 4 HiDz30f]d> MPD
Thas. HIIXBI6H, K4FITH 5. FEMIZISHK
D ORURICRAT. RERICEB 2KBOKRER
IEMBHEOMERIRLIICGRTCEL THE. BEE

Tab. 1 Clinical data.
Case Number age sex Bleeding history Xpllg.t;rl;:, Xl(l)z‘I;x?xm’ Xl‘(l)‘w/an?m'
CML

Group 1 1 15 M nasal 33 362 6.3
” 2 36 M — 30 450 1.9

" 3 41 M — 34 426 1.8

“ 4 18 F — 38 448 0.8

” 5 30 M — 33 417 2.1

” 6 42 F subcutaneous 25 405 2.1

” 7 53 M — 38 452 12.7
Group II 8 40 M gastrointestinal 75 389 0.6
” 9 24 M — 46 451 12.7

” 10 43 F nasal 66 440 0.7

” 11 50 M — 49 507 1.0

” 12 28 M — 48 483 1.1

” 13 54 F — 62 249 2.6

” 14 38 F — 82 308 0.3

” 15 72 M — 84 414 2.8

” 16 59 F gingival 53 452 1.3

” 17 2T M nasal 60 436 9.0

” 18 465 M — 56 450 6.6
Group Il 19 60 F — 198 418 3.0
” 20 42 F — 131 364 1.8

” 21 64 F — 141 263 0.8

” 22 55 F — 200 480 2.0

” 23 60 F — 239 345 2.7

” 24 17 M gastrointestinal 300 407 6.8

” 25 26 F — 120 334 29.6

” 26 55 M — 146 424 3.7

Polycythemia vera

1 53 M thrombosis 62 751 0.7

2 60 F thrombosis 72 693 1.6

3 30M wound 31 615 2.3

4 40 M nasal 60 694 1.1

5 62 F wound 63 636 0.8
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TORET PV TRl O S H) i /MRl
EEEHmNERSRE ShTWE, 22 TEEIR
CML % /MR DO ZEic L b 3 5D Group R7FT
THRE L. Group I /MBS 1IIH I VY Y
SHRMOIER f/MREREE U, Group 1T 134575LL
L1005 i DS REEEINEE, Group I 121005 L, £
OFEEBINEEE L1z. 33 & Group 1 12 741, Group
I 131165, Group I 41X 8 & & 72 - fo. HREEHIXIE
HEEA6 %L H, ZDERIZ0ERD HI8ETH
>t HREPIKRFEFER I RERT 2 BRI
b Aspirin EOM/MIMEELMEITALELLNT
VWAEROE X5 T TV, RER CML i
BUVWTER 7, 9, 2607442, Myleran, Dibromo-
mannitol X i Carboquone IZ TIEEH /L ShTW
2. PV I3fEBI 5 D & Phlebotomy ic THEE R Th
o1z, (Tab. 1.) FHD PVEER 3 135 EONE
oA SN
B2 KBRAE
B FmGHE

B RICEECTHEITLI.
F|2IE MM RAERIE IR i iV MROR SRR

YEORE

BRI THEITLI.
$£31H M/ MR ADP Rk ATP ORIEHE
1) FEAME

Kubota ¥53hE O Ik##E K-R- 6 LDCF, Packard

tri-carb liquid scintillation spectrometer

{model 3365)
1) #3

0.1M EDTA -« Na,

99% Ethanol

1.3 M KCl

0.4 M MgSO,

Phosphoenolpyruvate (PEP, Sigma)

Pyruvate kinase type II (PK, Sigma)

0.2 M Tris maleate buffer pH 7. 4 (FLL{LF8Y)

0.2 M Glyeylglycine buffer pH7. 4 (FriL{r84)

Firefly lantern extract (FLE 50, Sigma)

Adenosine 5 ‘-diphosphate (ADP, Sigma)

Adenosine 5 '-triphosphate (ATP, Sigma)
M) )RS ADP B o ATP doniciivMRiRHY ADP
B ATP ORIETT

/NP ADP 2 o¢ ATP 3t 2tz /MBS | ADP
R ¥ ATP OFIE X Holmsen 5 # ™8 0y ] ye-
iferin-Luciferase HEIC#EL 2. ZORGHERNIZT

Lom th .
ADP + Phosphoenolpyruvate PK, Mg" K*
ATP + Pyruvate
ATP + Luciferin Mg"’ Luciferase pdenyl
— Luciferin + P. P.
Adenyl—Luciferin —OI__.Adenyl
— oxyluciferin + H,0 + Light
/MR ADP, ATP 12X 1 o0 £3° PRP 0.6ml
120.6ml @ E. E. solution(0.1M EDTA1 vol © 99
% Ethanol 9vol,pH7.4) 2MAR{BMEE-T0
Ciz T | EIFEASRHARRE 0 T, 10,000G iz T2053 &
L, Z0LEA 2 HRIERET-T0CIKTRE
LU, SRR L TEBIEE L. /MR 6 OB
ADP, ATP Bi3&ERESEMERMICE 2 M)
WEHEAERIE EEICF 2~ b 12134mM EDTA (pH
7.4) 20.1ml TKINL, ADP, ATP DR %517
DObicy ) 3 NN AREICS 5. ZLTOT,
1,250G it TISA B IL L, %D LiE0.6m] i299%
Ethanol 20.6ml INA, @ B3 &z4k, 07T,
10,000G iz C20 3 &L T 3. ZD L5 B % ADP
RUATPRIER T T-—T0CIRTHRELI. ®Rick
o ADP DBIFEIX, 2 DN, 3 ml D active
PEP-PK mixture solution (PEP 10mM, PK 0.1
ml, L3IMKCI] £0.4M MgSO,E¥ 1ml, 0.2M
Tris maleate buffer pH 7.4 10ml, distilled
water 240ml) i20. 1m] 3430.2ml OFICEEF A X
1 B 2INA37COIEER AT 5 9/ incubate L,
ADP @ ATP ~D#E#1 %3 3. incubate R T2 /2
WEHIB(BEMTA. 2L T53EBHL, BL
ICBH LRIRIRTL 250G, 103 M@l LED %
B85, i L\EHD ATP OFE X inactive PEP-
PK mixture solution (active PEP-PK %2043}
BHUIZ 4 D) 12T active PEP-PK & GEEDIRIE
2ITVEEQ@ 2183, UEREHMROERIZ, ADP,
ATP 2Zh#h2.5X10°M b 5 EBKICTREER
$KU,0.078X10*M = T6ME%185. £ % blank
&L, FlEdE AEERD0.1M E. E. solution %10
A1:BML , active PEP-PK B ¢f inactive PEP-
PK & incubate 3 5. KICAIS >T35 M Glycylg-
lycine buffer % 1 ml Ahtz Liquid scintillation
spectrometer ¥ 2~y MICHIREEF DX IZO X
IXEEXER % 0. 1ml Xi30.2ml A, Spectrometer
i€ v F 3 5. Tubercullin syringe (1 ml B) iz
0.1ml Firefly lantern extract solution (Firefly
lantern extract 50mg #10m] distilled water iZ
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|) Strage
0.6 ml PRP
0.6ml £.E. (O.IMEDTA 1vol : 99% Ethanol 9 vol)
' PH 7.4

centrifugation 10,000G , 20 min., O
Supernatant A
2) Release

Aggregation
addition of 0.1mi various agents

I
0.9 m! citrated PRP

Stirred for 4 ~10 min.

Addition of O.1ml EDTA sol. (134 mM, PH 7.4)

Ce;trilugation 1.250G , 15min., OT
0.6 mt supernatant

——0.6 ml 99 % Ethanol
Centrifugation 10,000G , 20 min., 0T

Supernatant B
Fig.1 The Assays of ADP and ATP
from Platelet.

(Strage and Release)
1} active PEP-PK

O.1ml Supernatant A. B, or Standards
l Phosphoenolpyruvate 10 mM

Pyruvale Kinase
3 ml active PEP-PK

PH 7.4

fncubation S min. 37T distilled water

Inactivation 5 min. 100T
(ice-bath)

Centrifugation 1,250G . 10 min.

Supernstant @

2) insctive PEP-PK -+t croeee Supernatant @
Inactivation of activea PEP-PK 20 min., 100T

3) Liquid Scintillation Spectrometer (Packard Tricarb Mode! 3365)

* Channel M * Counting for 6 sec.

___———1ml Tuberculin Syringe

] /0.9 ml Air

SOmE/s0m

- [0.|ml~0.2 ml Supernatant ®, Q@
- 1LOm 33mM Glycylglycine buffer PH 7.4

Fig. 2
ATP by the Luciferase enzyme
with Liquid Scintillation Spectro-
meter.

1.3MKCI+0.4MMgS0. 1Imi
Q.2M Tris maleate buffer

240ml

|_—————0.1ml Firefly Lantern Extracts (FLE 50 Sigma)

Microdetermination of ADP and ATP

10,000}
1,000
» W000-A D P (active PEP-PK)
2
=
o
=
[9)
£ 100t
2 ATP (inactive PEP-PK)
3
[&]

0F

1

| .
0.078 0.11‘)6 0.3113 U.GI?S 125 25
Conc. of ADP, ATP (10°M)

Fig.3 Standard curve of ADP & ATP
assays

THM) 231 LEI0.9ml D Air 2%51 L, i
Faxy MURE Tl HHIRAE U286 % Channel
*H it T 6 L 12BWMAIET 5. (Fig. 1,Fig. 2.)
V) ADP R UF ATP OZ%edhig

FHEREh R I IRERS C & 1C/ERK T 5. Channel *H
@ Count ixFINE "5 7 Ofidhic & b, ADP & ATP
DOBEXEEC: 5. EEHEO B RERT AL
%2, W30 %s5. active PEP-PK itk 2 ADP
Df@ & inactive PEP-PK iz X % ATP Dff X3 &
ALA—EBLICHE L. inactive PEP-PK ©
ADP{HizIt A LB %L1z, (Tab. 2,Fig. 3.)
B4 [4E ADP ase I MZ ATP ase EiEHD

HIEH

7CIERMAICT, BikigEic ADP, ATP %%
L, 20 ADP, ATP DBSMMEE 2HFE L,
ADP ase, ATP ase iEiGtEDiE&E L L1z, ADP,
ATP OfIFE X, M/ \ME ADP, ATP ORlIFEE£<{ [
BOHHEIR L HBIE LI

BIXE KXBRAMR

F18 M/RP ADP R or ATP B 1B 3 283
B|1IH f/VMRP ADP BicBIL T

/TR ADP &2 CML Group 1 284 T i3
31.2+12.7nM ©TH b, CML Group II 7i132.4+
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Tab. 2 Counts of Standard ADP & ATP assays

conc. of active PEP+PK sol. in inactive PEP- PK sol.
ADP or ATP ADP counts ADP counts ATP counts
Blank 1 0 1
0.078 11 3 7
0. 156 44 0 41
0.313 208 0 193
0. 625 894 3 1,121
1.25 5,235 4 4,682
2.5 16, 667 13 18,644
10-*M

10.6nM T&H bH, CML Group Il 7i332.7+7.8nM
L7h, % Group HIZZRRBBED b izh -1,
CML £ 71232.1£10.0nM TdH - 12. PV T
22.41£3.4nM ThH-1:. FRNBTI242.61+10.4
nM TH-1 CML, PV RIERNEE hHE (p<
0.005, p<0.002) izf/MEA ADP BI{K(E %L
1z. (Fig. 4)
F£2m1 M/IMRA ATP iZBAL T

/R P ATP &3 CML Group I KBV Tid
49.8+14.2nM ©H H, CML Group I1 Ti359.8%+
7.9nM T&H b, CML Group lll Ti370.0+12.2nM
L h, M/MRBOE OB S MVMER ATP &1
ERIEWlE%2TR Uz, CML £{4Ti360.21+13.3

nM Ch 1. PV Ci353.6113.5nM Th -1z, IE
AT HE T1374.1110.5nM T & - 2. CML 2%,
PV iddtic EHXR L h HE (p<0.001, p<0.005)
WIEE %2R LT, (Fig. 4) HOBRZIEMBED
BEEDH AIEBITH 5.
H3H f/MIA ATP, ADP HizBaL T
/MR ATP/ADP i3 CML Group I &2 T
1%1.76+0.6 T&» bH,CML Group II ¢i31.951+0.39
ThhH, CML Group lll ¢i32.1810.34L7c b, M
MEBOZCBIICEE SR L. CML 24Tk
1.97120.45ChH -1, PV Ti32.4110.55TH - 12,
EHENETI21.82+0.44TdH - 1:. CML 3IEREYY
BEOEICEBEDERBD LV, PV IIEE (p<

Content of ATP in platelets

100 Content of ADP in platelets 1004
90- od  ° ° °
o
80 80 E
i . .
70+ o 170 S P ) ra— ]
° o
so{ °© wd |8 & ° 8 |3
0 hd o “u ry .
- - 8 (]
%’ 50 b4 ° ° % o g ° g —
E —E_ ° E 50 -1 —
o o .
S 40 |8 D S a0- 118 .
3 - S $| |8
2 18 B = H P :
~ 30 o o ~ 30
a @ of Bl 18] & &
< | ° <
20 ° 20
[ ] [
10 104
Normal CML I—Gm“p_l'n PV Normal CML  j— Group— PV
rn noom

Fig.4 Content of ADP & ATP in platelets.
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Tab. 3 Released-ADP, ATP & maximum aggregation by 2 X10-*M ADP

released-ADP

released-ATP

maximum aggregation

Diagnosis mean + S.D. mean £ S.D. mean + S.D.
CML 26 3.5 5.3 2.9 *4.3 48.2 £25.5
CML I 7 3.0 £7.9 2.4 16.5 37.9 £22.1
CML I 11 2.8 t4.2 2.4 *3.1 46.0 +25.7
CML Il 8 4.8 4.2 4.1 3.7 60.1 +26.1
PV 4 1.1 +1.2 1.1 1.2 10.8 +11.3
Normal 17 2.6 *5.5 2.1 *4.2 34,1 14,9
nM/10° platelets nM/10® platelets %

0.05) OHEERBHI:.
F2H MUMRHBADP Rt ATP i8¢ 2 1R
#1185 ADP B ICI 5 M/ ADP Rt
ATP RicBALT

BB 2 X10-°M ADP ick hiiE sh 2 ADP
B2, minsh1: ADPLRUAR, ZOERSHE%
BT 2RI METH 545, RN ADP B %2EH| ADP
BIHELSWIEZ2BH ADP & L. CML
Group I IZBWTIL, 5% DR AREER LR LIz
Bz ® #21.0nM © ADP, 17.1nM ® ATP ORH
DI ED 6 HIIIRAEERII%KRIBETH D,
ADP, ATP D43z Sh/zh-12. CML Group
1 1150 Cid 4 FUIc50% LL EOBRKBEEL 23, C
D453 T ~T ADP, ATP OHHHED shtc.
THIIS0% KRFGORAGER 2281203, 1§25
\WT,ADP, ATP OfHizB®» s hizh - 1. CML
Group Il Tid 6 fiz50% LA EDRKGREE 2B 12
D151 %80T ADP, ATP Ol 2 @iz, BK
BERHB0% KD 2 Fliciz, mHIIED S hzh
> 7:. CML 24 G AEER L it ADP, ATP
BORMICIEBEEREE ¥y=0.71, 0.72IC TEWIEDHE
B bhiz. PV TRREFIFAEEEIZI50%%K
WCHb, B ADP, ATP $ B ohizh -1,

(Tab. 3, Fig. 5) XBEFNATLB/RARESR
LB ADP, ATP &oRficid y=0.55, 0.59icC
EDEBsE» bhiz. (Fig. 6)
#2158 1-Epinephrine BESERIZIS 1T 3 /MR H

ADP B ¥ ATP 8icBdL T

Bt ADP, ATP 813 CML Group I 284 Tid
8.3%£9.6nM, 5.8+7.2nM T bH, CML Group II
Ti35.3+5.7nM, 4.6+4.6nM TdH b, CML Gr-
oup Il Ci37.5+6.0nM, 6.8+6.2rM L /2 h, &
Group IRBEDEZERED Shigb -1, CML £
B Ti36.816.9nM, 5.6£5.70M Th -1, PV T
132.3+2.6nM, 1.5+1.8nM Th - 12. ERNEBT

1213.8+5.4nM, 12.7£+4.3nM Tdh - 1z. CML,
PV stz IER R L b BE (p<0.001) i H ADP,
ATP Bi3{EB 2R U1z 726 CML CREARER
Lt ADP, ATP B0RictHBESE ¥=0.6, 0.61
ICTIEOHREBE»sED bhtz. (Fig. 7.)
# 315 Collagen BHEERFICIS T A M/ MTHH ADP
Fetr ATP BicBiL T
e ADP, ATP 813 CML Group I 28U Tid
10.2+5.3nM, 8.014.7nM T& H, CML Group
I ¢i212.9110.0nM, 12.3£9.3nM T& b, CML
Group Ill Ti314.0+7.1nM, 10.9+4.6nM ¢/5H %
Group lILABOEIBD bhizd 1. CML £
#£C1312.5+8.0nM, 10.7£7.0nM TdH - 12. PV
Ti7.1+3.9nM, 5.4+2. 1nM C{E@E %R LI E
BTk, 20.61£6.4nM, 18.2+4.3nM T -
7. CML, PV kB ARGERIERWNHELFEE
38 shigh - 1oh, i ADP, ATP BI3EE
(p<0.001) i{EfE %R L1, (Fig. 8)
& 418 Bovine fibrinogen BERICEK T 5 /MR
B ADP B of ATP iU T
it ADP, ATP 813 CML Group I i\ Tid
13.8+7.5nM, 10.3%6.2nM & b, CML Group
II ¢i310.1£6.9nM, 8.0%5.8nM TaH H, CML
Group Il ©139.4+7.4nM,8.91£6.9nM & 72, %
Group MiRARBOEZERAED G-z, CML £
#1311 1£7.3nM, 9.0£6.0nM TH 1. PV T
8. 7£7.1nM, 5.012.3nM ¢ B & {EE T L.
ERNBTI224.416.4nM, 20.414.60M ToH -
fz. CML¥igMic PV B KB ERIZIERNE L
BEZ R 2d -, i ADP, ATP B HE
(p<0.001) i{EfE %R LT, (Fig. 9)
#5185 Zymosan BERIZE T 5 /MR ADP
RUATP i@l T
HH ADP, ATP &ix CML Group 1 {24 Tid
10.5+7.3nM, 7.9+4.7nM TH b, CML Group



released-ADP (nM/10°platelets)

released-ADP (nM/10pletelets)

Correlation between amount of released-
ADP & maximum aggregation by ADP
(final conc. 2 X10°*M)

30+

~N
o
|

—
Q
i

B AEEAGE R BE o M/ MRBEE 1< BE Y B BTSE

o CML
x PV

Correlation between amount of released-
ADP & maximum aggregation by ADP.

20 40 gp 80 100

maximum aggregation (%)

released-ATP (nM/10°platets)

301

20+

Correlation between amount of released-
ATP & maximum aggregation by ADP.

o CML
x PV

20 40 60 8o 100
maximum aggregation (%)

Fig.5 Corellation between amount of released~-ADP, ATP & maximum

aggregation by ADP in MPD.

(final conc. 2 X107*M)

© Normal
301
201
o
o]
101
0 T

- U T T
20 40 60 80 100
maximum aggregation (%)

released-ATP (nM/10°platelets)

301

N
o
1

Correlation between amount of released-
ATP & maximum aggregation by ADP.

o Normal

=
1
(o]

20 40 60 80 100
maximum aggregation (%)

Fig.6 Correlation between amount of released-ADP, ATP & maximum
aggregation by ADP in normal control.
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Correlation between amount of released- Correlation between amount of released-

ADP & maximum aggregation by Epinephrine. ATP & maximum aggregation by Epinephrine.
30+ Normal (mean+SD) 304 Normal (mean £SD)
o CML o CML
x PV x PV
o

20

101

released-ADP (nM/10°platelets)
released-ATP (nM/10°platelets)

20 40 60 80 100 20 40 60 80 100
maximum aggregation (%) maximum aggregation (%)

Fig.7 Correlation between amount of released-ADP, ATP & maximum
aggregation by Epinephrine.

Correlation between amount of released- Correlation between amount of released-
ADP & maximum aggregation by Collagen. ATP & maximum aggregation by Collagen.
Normal (mean = SD) Normal (mean £ SD)
o CML 30 o CML
30 % PV ° x PV °
) ¢ 0 .
L +
— D
5 E
= )
o a
= g
= 20- S 2
<
£ £
A [o9
]
< ® e Q
1 ]
g *® 3 .
7] X 7] oe
o -] « O eo
2 404 ° 2 104 °o
2 °° ** o
o o X
o X ° o oxtso
° & X x.o
° °
X
0 0 y
20 40 60 80 100 20 40 60 80 100
maximum aggregation (%) maximum aggregation (%)

Fig. 8 Correlation between amount of released-ADP, ATP & maximum
aggregation by collagen.
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Correlation between amount of released- Correlation between amount of released-

ADP & maximum aggregation by B. F.

(final conc. 2 mg/ml)
Normal (mean + SD)

o CML
301 x PV

204

10

released-ADP (nM/10°platelets)

0 T T U * T o i
20 40 60 80 100

maximum aggregation (%)

ATP & maximum aggregation by B. F.
(final conc. 2mg/ml)
Normal (mean + SD)

o CML
304
X PV
)
2
3
E
a 204
o
—4
<
=
E
=
<
% 10
w0
@
2
2 9 0%
oX
°
0 T —*,. 0

1 L )
20 40 60 80 100
maximum aggregation (%)

Fig.9 Correlation between amount of released-ADP, ATP & maximum
aggregation by Bovine Fibrinogen.

I ©4310.5+8.8nM, 8.5+9.5nM T& b, CML
Group Il Gi36.1£7.8nM,3.6+5.1nM & /2h, %
Group flicBEEOERED bhxd-1z. CML 2
4 T138.9+7.9nM, 6.5+£6.1nM Th 1. PV T
139.0+7.1nM, 6.414.0nM TH 1. EENET
1317.6+14.2nM, 11.3%£9.3nM TH 7. CML £
it ric PV e T RIEFHR E OfICEEE R
2Hohia-1.

50% LA L OB AR K %77 CML 10§ & IEEXY
M5 Flic BWTHET 3 ¢, CML iIERWHICH
LTHEE (p<0.005, p<0.05) iZ{EfE 2RULT:.

(Tab. 4)

7245 CML iz 3 W T iz BASREE & i ADP,
ATP 20 ic 8B {HE 7=0.63, 0.52iLTIEDH
@D bht:. ERSRicENT & HEERYE r=

Tab. 4

0.97, 0.82: EWIEDHEBEMEY sht. (Fig. 10,
Fig. 11)
#3E EFIRNIcE A M0/MX Adenine nucleotides
BT AR

{8 =z DEFI O M/MRA ADP, ATP 81l i Ep-
inephrine, Collagen B ¥ Bovine fibrinogen &t
Bric3s1T & MR ADP, ATP BB ABHESR
% &ALtz (Tab. 5, Tab. 6, Tab. 7, Tab.
8.) ZPDFENIER N BFEE— 2 EREFEL D
EB2RUERCH 5.

/MR ADP & bSIE(E %R L 1-fEB 1%, CML 26
gl 2Fliz, PV Ciz4 Gk 1 Flic@BD s hniz.

¢RiZ Epinephrine 12 & 3 /MR ADP 2135
{8 %R UTfEBIIX, CML 26f1F01151ic, PV Tid 4
Bl 2 FlicBw 6tz Collagen it 5 MR

Released-ADP, ATP & maximum aggregation

by Zymosan in cases with over 50% maximum

aggregation

Diagnosis n released-ADP
iay

released-ATP

maximum aggregation

mean + S.D. mean * S.D. mean * S.D.

CML 10 13.3 18.0 9.3 +6.7 79.7 + 9.8

Normal 5 29.5 6.6 18.5 £6.0 77.8 £10.7
nM/10 platelets nM/10* platelets %
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Correlation between amount of released-
ADP & maximum aggregation by Zymosan.
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Fig.10 Correlation between amount of released-ADP, ATP & maximum

aggregation by Zymosan in MPD.
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Fig.11 Correlation between amount of released-ADP, ATP & maximum
aggregation by Zymosan in normal control.
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Tab. 5 Content of ADP, ATP & released-ADP, ATP in CML group I

Content ATP Epi. Collagen B. F.

ADP  ATP ADp ™Max- age. ADP  ATP max. age. ADP  ATP max. agg. ADP  ATP

Case 39.6 43.2* 109 66 9.3 6.9 84 13.7 10.6 85 25.6 14.6

25.1 50.8* 2.02 14* 0* 0* 86 11.4 8.7* 88 1.7 8.2*
21.1* 37.4* 177 30* 0* 0* 80 52¢* 3.0 9 9.9* 6.4*
32.3 4.2 137 8* 8.6 3.4 62* 8.0 5.0* 90 10.3* 7.7*

1

2

3

4

5 507 6L9 1.2 76 25.9 19.0 85 16.0 14.5 89 14.1 12.5
®

7

12.7* 36.0* 2.83* 37* 0* 0*  64* 2.0 20* 97 3.6 2.1*
36.7 75,1 2.05 66 14.4 11.4 79 14.8 119 77 2.7 20.8
nM/10* platelets % nM/10 platelets

*=< mean— 2 S.D. (normal)
Tab. 6 Content of ADP, ATP & released-ADP, ATP in CML group II

Content ATP Epi. Collagen B. F.
ADP ATP ADp Max- ags ADP ATP max. agg. ADP ATP max. agg. ADP ATP
Case 8 32.2 56.8 1.76 79 3.9 6.5 81 4.6* 3.7 90 7.1*  10.2*
9 39.9 62.2 1.56 79 19.6 12,6 91 31.4 29.7 90 16.9 12,2
@ 38.8 69.5 1.79 8* 2.1* 1.5* 74 15.5 15.5 73* 0* 0*
11 345 60.5 1.75 24* 5.0 2.6* 71 14.0 11.8 79 10. 6* 5.7*
12 25.2 51.0% 2.02 12* 2.9* 1.1* 78 9.3 5.2% 92 6.3* 5.6*
13 22,0 52.3* 2.38 81 1.9* 4.8 84 3.1* 4.2*
14 260 51.0% 1.96 7* 0* 0* 69* 4.9* 6.3*
15 24.5 56. 4 2.30 32* 4.4 3.1* 78 8.3 5.0* 80 12.8 4.9*
16 582 69.0 1.19 6* 3.3 0* 80 31.6 28.7 84 21.5 19.2

17 317 73.7  2.32 82 12.7 13.0 82 13.2 11.2
18 23.0 553 2.40 90 2.6* 538 87 5.9* 13.7 95 5.2* 6.4*

nM/10° platelets % nM/10° platelets

*=< mean— 2S.D. (normal)

Tab. 7 Content of ADP, ATP & released-ADP, ATP in CML grouplll

Content ATP Epi. Collagen B. F.
ADP ATP ADp ™max- agg: ADP ATP max. agg. ADP ATP max. agg. ADP ATP
Case 19 50.2 78.9 1.57 5% 1.7* 1.7 82 22.7 17.4 85 0* 0*
20 315 75.4 2.39 83 11.1 9.8 83 14.7 12. 6 85 2.7* 3.3
21 28.4 59.9 2.11 80 4.1 6.2 83 11.6 3.7 92 8.6* 6.4*

22 34.1 93.5 2.74* 8 14.9 18.7 89 25.3 15.7

23 26.3 56. 4 2.14 89 1.1 6.1 68* 3.7* 5.5*

24 31.3 682 2.18 4* 0* 0* 84 9.4 10. 4 94 7.9* 119
25 25.7 60.8 2.37 80 14.6 10.8 87 14.6 10.8 92 19.4 12.9
26 34.0 66,6 1.96 7* 27* 1L1* 4 10.1 11.0 89 18.0 18.7

nM/10° platelets % nM/10° platelets

*=< mean— 2 S.D. (normal)
Tab. 8 Content of ADP, ATP & released-ADP, ATP in Polycythemia vera

Content ATP Epi. Collagen B. F.
ADP ATP ADp ™Max- age- ADP  ATP max. agg. ADP ATP max. agg. ADP  ATP

Case 1 24.9 57.8 2.32 5* 4.6 3.8* 77 8.4 6.6*
2 233 70.7 3.03* 3* 0* 0* 80 5.3* 4.1*
3 7™ 88
@ 17.3* 4.7 2.58 13* 0* 0* 63* 2.7* 3.2* 95 3.6* 3.3*
® 23.9 41.2* 1.72 33* 4.4 2,1* 79 11.8 7.7* 93 13.7 6.6*
nM/1(’ platelets % nM/10 platelets

*=< mean— 2S.D. (normal)
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i ADP 8»3E(E %71 U TEERid, CML 2661 7 4
2, PV Tid 4 kb 2 Bllic@» 5tz Bovine fib-
rinogen I & A 1fi/MRHH ADP &bEfE 2R L1
fEFIIZ, CML 218h12§ic, PV ¢id 2814 1 filic
&% 6 hiz. MPD O i/IMRBUHAEDIE F i3, Bovine
fibrinogen, Epinephrine, Collagen DIFICEHE
THh-1z.

i/ viiePy ADP & & /MR Y ADP & & g
2RI AL, mM/IMRPN ADP BOE T 2R0U13
#liz2pl, Epinephrine, Collagen, Bovine fibr-
inogen 2 X 3 /MR ADP 8EDE T 2R L1z,
f/MREHE ADP BHEE OBE 2519 % &, Coll-
agen EEEERHIZ SUOVT /MR HY ADP 823K 18 %R
UT-9{#h 8 ik, Epinephrine X i3 Bovine fib-
rinogen T & % /MR Hi ADP BODIEF 2R L 1-.
XinEey, HmEREZE LI 45 (ZHOHEH)
D35, 2Flkin/ P ADP BDET & /MR
H{ ADP B2OET 2 &8t U, 1 Fliddu/MEA ADP &
REE&GHETH Y, /M ADP 2IMET %
U, 1fliddu/MRAN ADP &, MR H ADP &
HIEEOTRERLIE.

F4HE M4% ADP ase ¥ 20T ATP ase REiGHEIC
B¢ A1kt

Tangiin 5% OFHELHE L, Migic ADP, ATP

2HRMUZDOME 28|FE LT ADP ase, ATP ase

Tab. 9 The decline of ADP concentrat-

ion in the plasma in time lapse

%

*

BEM S L, 9 CML 541, PV 18, EEN
BB DN THRE L 7. 37CIER Mz Tk
0.9m) iz MREEEICANSED 2 X10-°M ADP
0.1ml 250U, &IN5 535, 15495 D ADPDfE
BRIELT.. 595D ADPE#1.0& L, Z1 215
DIEOME 2 UK LTz, CML 2553t EH &
h ADP DEiEI3R <, X PV TIIIEH ¢ Dz
»EHSH -1z, Bl CML © ADP ase BEiE#IE
ERENEL b&E2R LTz, (Tab. 9)

35 icfho CML 4 6, EEXE1FlIcOWT,
ADP O %» Ef, f/MRPI ADP & & L < i/
i ADP BT 4R, B1510-'M o ADP 0. 2
ml 2L 8ml iZZRINL, FHINESRS, 1595, 305
&, 60350 ADP BOME 2BE L. 159 T
X CML 4 FIrfh 2 BIMIER BELU EOHE 2, X2
FIIERLTFTORSELR LI, 20O CML 44, E
HERB1FICONTIOM @ ATP ik TRIEDHHE
X 2 ema . £10, RISGRTML 4 Flst,
EHEBL Lo ATP OME %2R L1z, Bl CML
D ATP ase BEIEHIZIER & b EfE %2R U1z, (Tab.
10, Fig. 12, Fig. 13.)

LE& b CML 98I 7 Flix ADP ase #1511
EHESBLHEL, PV 1FREENBEIZIZE—
TH-1.. X CML 4§ Ti32H| ATP ase #Ei5H:
RIERMES bEE %N UL1. & ADP, ATP #
iz, EBHILT, 37C, 60314 incubate LT $,£<
HE 2B I 1. Rmamcl—loiwo.m EDTA
PIRINL, Hiz0TizT10°*M ADP %#&mL, %

Diagnosis o TP L ® ADP OBSRINEE  RH T 5 LNFETEA
CML No. 1 _ 10 0.64 ADP OHF X, 5 %KM THh-1z. (Tab. 11)
No. 2 — 1.0 0.69 SEO/MT ADP, ATP OflEicid, EDTA 5
No. 4 - 1.0 0.66 FinshaEick hmgErd ADP ase B EIC &
No. 9§ - Lo 0.63 % ADP DREiBIRBIIE 3 hic.
No. 11 — 1.0 0.53
PV No. 5 — 1.0 0.84 BAE BEYUCEE
Normal - 1.0 0.80
EREEAEEREE (MPD) o EMBE OEA I, M
Tab. 10 The decline of ADP & ATP concentration in the plasma in time lapse
Diagnosis 0 . ADP (10-*M) ) ATP (10-*M) )
5 30 60 min. 0 15 30 min.
CML No. 21 10 6 3.7 0.1 10 5.0 1.5
No. 19 10 4.8 1.6 0 10 4.1 0.6
No. 5 10 6.0 2.4 0 10 2.6 0.6
No. 3 10 3.1 0.7 0 10 1.5 0
Normal 10 5.1 3.4 0.6 10 6.6 1.7
0.9% NaCl 10 10.8 10.5 10.6 10 10.1 9.9
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ATP (10°M)
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4

C;. —0

N : Normal plasma

(@ : CML No.21
@ ° CML No.5
® : CML No.19
@ : CML No. 3
C : 0.9% NaCl

15 30 60

time (min.)

Fig.12 The declining curve of ADP concentration in the plasma in time
lapse.

N ¢ Normal plasma
(M : CML No.21
@ : CML No.19
® :CML No.5

@ : cML No. 3
C 2 0.9% NaCl

1

60

time (min.)

Fig.13 The declining curve of ATP concentration in the plasma in time
lapse.
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Tab. 11 The decline of ADP concentr-
ation in the EDTA-Plasma

Diagnosis . time .
0 min. 30 min.
CML No. 3 10 9.7
No. 21 10 9.6
Normal 10 9.9
(10-*M)

IMRBFEDE T ICERAT 5 L OBEMIH A sN 5.
29458678 910

Spaet 5 i3, HREM/IMIEBIE (ET) © 345
BT ADP B D85 & Epinephrine DR
MeERE U1z, Tangin 5%, ADP &£, Epine-
phrine B8R * Collagen HEDKET & Pf-3a D
ET2Z20AEF DB E2BREL, X Zuker
5% IXHUMEE IR % % 2 MPD 125\ T M/MREREE
HEDE T 284 L2, X Adams 5% 12 CML T3k
MIVMRBOZERICE h UMREEICZRED bh
720 83, Polycythemia vera ( PV) Tid i/ MiE50
TFUT OS] ¢ IVIMREIEE T 2289 2 HE 13D
TV EB4E L TWA. Cardamone 5% %2, Berger
5"  MPD D /MREFEEDE T 284 LT 5.
EHZLBLIR/CTORLIML MPD iZBWT, Epi-
nephrine §#5E ¢ Pf- 3 a DK T 2HAE ILED, —
BOREFIIC Collagen BEED{ET %2, X PV TIXE
¢ ADP 5 DE T 2B DT 5. Tangin 54 i,
M/MMREEFEDIE T 43, f/MRPA ADP O HEE
ICEBRT 20 TR/ EFRIL TV 355, ADP O
ERIIHETL TELTHROE 2 TV, Spaet
5% § Epinephrine 8#£ORMNDOERE LT, M/
Bib> 5D ADP O HEE 2HAIL T 3. LU
Spaet 5 & EBAIER 21T/5 - T

% Z TEEIZ, Holmsen 5308 ek iz #E
U, Luciferin-Luciferase # 12T MPD @ i/ %
W ADP, ATP B¢, MUMREEERICE T A H
ADP, ATP BiZoW\WTHEt2mMAI. ZDKE%
BIET B LROWML TH 5.

/MR ADP, ATP &, CML, PV H#{iZIEH
MEL VAR IE[E 2R L, ERIRYEE— 2188
REL DE[E2RUEES & 3FICRAT. ATP IX
metabolic pool i€F & LT& Eh, ADP i1 nonm-
etabolic pool Bl bttHicE e LTS T 3" 2
T, ATP, ADPDit% &L 5L, PV CRREZBOEME
%@ 1-. B b M/ nonmetabolic pool DEA
BERLI.

ADP EHERFiCislY AU Y ADP &3, CML,
PV i ERHBEBEOELBD I - 1.

BABERICHBEOZ #8%»1: Epinephrine £
#£85icET A /M ADP 813, CML, PV it
RIERSRICE L CHRIEE 2T LI

BARERICIABOELBD P12 250D
Collagen %&£ & ¢* Bovine fibrinogen §¢5EMFIZE
i3 2 (MR EH ADP i3, CML, PV HiciE#E
Btk U THEEIE(E %278 L 12. Bovine fibrinogen
i}, 2hicgEh 2 BIRFRYELALTIX
BEPER Y, 5380 TH/MEA ADP 21
¥, 2RBEXELTILOREY b hy, EE
b /MR EESE ItV T ADP O HiZED» S h 5
b5, 2REBEDORMEZBOY AR AKEELROET %2
EHTWa. LU MPD OIUMRIRIERE L IZEA
EELRVERERRLTWVWAR bbb LT,
ADP B2DET%E®, ADP 2/ S VEREMT
HEINS, CDC EIXAEEIC Collagen BEILD
WT b 35E 3N, Pearson-Stoba anomaly® Ol
{ Collagen 851z § ADP 2/ & s\ LD ERERE
FtEALNE.

Zymosan BEEERF 123517 A /MR ADP &1,
CML, PV #iERGHEBEOERBDa, 12
b, BAEEEHE0%LIERR LU RBIRE T,
CML & IE# it LT fMRAH ADP &ixH
BitEE %2R U2, Zymosan BEILB N TRAE
£ ¢ MK ADP S I3IEDEREE 2R L, Zuker
5% D & —F LT, Zymosan XX, MEF{ER
@ Alternate pathway #iE¥ L3 2YPETH S
b, EFIBERIOVTREERBEHZNATH
.

CML i\ T, K/MMREOSEIcL b 3
U124 Group iz, m/MEA ATP Eid /M
OBVEEIEERIGEVHESZRLULLY, /MIA
ADP &, m/pME#H ADP, ATP Riid% Group
MicBEZRED oz, -1z,

& T ATM/NMRA ADP BO(ER 278 U 12 3 GERI
13251, Epinephrine, Collagen, Bovine fibrin-
ogen iZX A1 ADP BDIE T 2& 1. thbHd
JEB 12, Holmsen 5 H3#i4 U172 1 %R 3 fEH, AN
5 HMAEIR 251 U2 VIMREESEREDIE T & /MR
N ADP BOD{Ef{# #7/R L 12 Storage pool disease
OB LTV 7z, Hardisty 5™ 132 A® Al-
binism IZ#&WT, M/MRA ADP BH5EE 2R L,
M/MRERESEEORE & HffER 20 - 1EF 2 8
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LULTwa. X Zahavi 5™ i3, Circulating antipl-
atelet antibodies %2ff - 72K ¥ D Storage pool
disease Z2#EL T 3. X Pareti 5% {3, Diss-
eminated intravascular coagulation (DIC) DfE
BlizisnT, M/MRAR ADP 80K TF &, M/ MR
KREDET 2~ L 2BEL, ZOMFLLT
X, Thrombin & %4 it Plasmin O % Protease
IR Y & 6 s hicls, BicEERTIIMRA
ADP B Sh 2B/ B L BEL TV 3. EEO
MPD iZ& 4 Tid, Albinism & > Circulating ant-
iplatelet antibodies 2 ¢f DIC OELE LB bH¥ 3 4E
Fliz@» s hizh -1z, Cowan 5 i3, B, &
H % 6 #, CML O&HE{LH 3HicisvT, m
/NI ADP BDIET & Collagen iz & 3 /MR
i ADP BDE T 2 HE LTV 545, ZDIETOR
FIRRIZELhIR IO TN,

N Aspirin [RAF IR BVT, 20t/ e iIzE
TU, M/ EEH ADP & {ET2RLIZEWVIH
L2 hhs, EEFHS MPD iKBWTEDTI: /MR
R ADP B 1EH T 345, M/ ADP &id
{ET %2R U -RIEC17H012, T D Aspirin like rele-
ase defect DEERILE L T2 DL Bbh 3,

Tangiin 5% {& MPD iz CML om#Eic, ADP
consuming factor OFETE 2 EE L, CML O MgErh
TIRIEBAL D, ADP 3R HB IO A E2HKE
L, M/MREBEREOFEED—> L H#AIL T 3.
%13 Tangiin 5 OB BN LHEERL Y, Luci-
ferase iz X AHEBEREICT, ADP O CML
M3 AP Ti37iE T A% in vitro THREBL . &
o { MPD /| \WREEHER R 53, Storage pool
disease & Aspirin like release defect DMEFIZ
KBlahizh, MEHBEESTEMH T L ToRE
%8| 2T/ ADP OIE T WBEICHFE
LTw5. #DLiz, O ADP ase HEiEHEOTLHE
{Z—/8 MPD /MR LT, ZIREE®F| &L
TORTRRLEE2HET sBIhsH5¢Ebn 3.

B#%iz, MPD M/ 13 FERESEYE O /)
PR EEST ORRIRIT & > T, BE L HK M Model T
hrrEAZGHh, SEEXSEMNIRFMNMA LA

X

BLEREBBTHSS.
BSE & £

SEaEREERE (MPD) Ofi/MiBRERFE L, m
/MR Adenine nucleotides ASi{a] 7z 2 B9 E 2 FH 4
3 2iERYT 2 BT, M/MRA ADP, ATP &%
UOREGESEDE I 5 IU/MELRH ADP, ATP
BOAIEILL Y RO¥ER 2151,

1) MPD o> i/ N ADP, ATP B3 FHENS
L hARIYEE 2R LI

2) MPD o ffi/Milic 43T, Epinephrine §#5
BfiIcis T A MU/ ADP 2 RERENRL v BE
K(EE 2R L, »oRAESEE LM ADP ZIED
fHEE 2R3 T & HIBE L 7.

3) MPD oo ffii/MRiz#T, Collagen ¥ Bo-
vine fibrinogen KRS ICEHT A1/ M H ADP &
RIFEWES 0 FEIEE 2R LI,

4) MPD offi/|MRiz¥\ T, ADP, Zymosan £
SR IS B VMR ADP BRBER N B EHFE
ERADIVH, LI L, CML T Zymosan EER
R AREEEEMB0% LLE 2R LIz 6 DX, /MR
it ADP 2REBFBIEBE TH - 1=,

5) LiEX b MPD 0 fi/MEESEERH 13, Storage
pool disease DS ICFK XM T 25 D&, Aspirin
like release defect DX ILZ LT HEDEICK
BIHEs C & HBA L. Bl 5 Mm/MRA ADP 843
Kl %2R, fUMESHEET & /MR ADP 8
DIET 2RTES &, (/MRA ADP BIZIEHEH
RTHh2H, M/MTBEEET & /it ADP &
OIET 246 & it kFlani.

6) CML Offi#f ADP ase K iE# i3 ERHE L
hSEOER 2R, MMRBIERY %BK ¥ 5T]
REMEMTREE S e,

WET 2 HIz HIRBEBE L 5 EIEEY oo @R
25 b - 1 BEAR SRIR: i B SIS MAT, B
RBZI BT IE L BRBL T

(RF/ X DESIEFI18HE A AEH MBERBERICRT
REkLI)
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Studies on platelet functions in myeloproliferative disorders
Part 2. Studies on adenine nucleotides in platelet
in myeloproliferative disorders
Hiroyuki NOzZAKI
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(Director : Prof. Ikuro Kimura)

Abnormalities of platelet-function, particularly decrease of platelet aggregation, in myelo-
proliferative disorders have been already reported in Part 1 of this study. In this paper author
studied a relationship between these abnormalities and Adenine Nucleotides (AN) in platelets.
Materials were 26 cases of chronic myelocytic leukemia and 4 cases of polycythemia vera.
AN in platelets (ADP, ATP) and released-AN (ADP, ATP) from platelets were assayed by
Luciferin-Luciferase method. As results followings were obtained. In these myeloproliferative
disorders, not only contents of ADP and ATP in platelets but also released-ADP and ATP have
been significantly decreased. Furthermore, these cases have been classified into two groups:
(i) cases, which showed decreased platelet aggregation and decrease of released-ADP and ATP
due to decrease of contents of ADP and ATP in platelets. (ii) cases, which showed decreased
platelet aggregation and decrease of released-ADP and ATP inspite of normal ADP and ATP
contents in platelets. These results were thought to suggest that hemostatic abnormalities in
myeloproliferative disorders might be classified into two categories, namely ‘“Storage pool
disease’ and ““Aspirin like release defect”.



