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Studies on Platelet Aggregability in Thrombotic Disease and
Hypercholesterolemia and Effects of Aspirin and Dipyridamole

Jun Suk Kim M.D. and Soon Kyu Suh M.D.

Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea

Although platelet have been implicated in the pathogenesis of the thrombotic di-
sease, the platelet aggregability was not well studied in Korea. Author measured
platelet aggregability in 103 clinical cases including 30 healthy volunteers to eval-
uate the platelet function and the effect of Aspirin and Dipyridamole on aggregab-
ility in Korean. 24 patients with cerebral thrombosis, 24 patients with ischemic
heart disease and 25 patients with hypercholesterolemia were included for this
study.

Aggregation tests were performed at three final concentrations of epinephrine{ 10
sMyL) and ADP{ 4 #M/L, 10 #M/L) with platelet aggregometer which was made
by Chrono-Log Corp. in all cases. Platelet aggregations were measured in patients
who were treated with Aspirin, Dipyridamole and combined treatment of Aspirin
and Dipyridamole respectively.

The following results were obtained.

1) The mean maximal platelet aggregability in the normal subjects induced by
10 #M /L epinephrine was 59.3 +24.26 %, 66.6 + 14.00% in Bm and 62.5 + 19.30
%in B in induction by 4 #M/L ADP, and 77.2+ 8.99% in Bm and 76.6+9.83 %
in B in induction by 10 # M/L ADP.

2) The mean maximal platelet aggregability in patients with cerebral thrombosis
induced by 10 # M/L epinephrine was 89.2 + 7.33%, 78.8 +9.41%in Bm and 78.5
+9939% in By in induction by 4 #M/L ADP, and 86.4 + 7.69% in Bm and B; in
induction by 10 #M/L ADP. The results showed significantly elevated platelet
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aggregability than that of normal subjects( P < 0.01).

3) The mean maximal platelet aggregability in patients with ischemic heart dis-
ease induced by 10 #M/L epinephrine was 88.1+11.99%, 78.2+ 1250 % in Bm
and B, in induction by 10 #M/L ADP. The results showed significantly elevated
platelet aggregability than that of normal subjects( P< 0.01).

4) The mean maximal platelet aggregability in patients with hypercholesterolem-
ia induced by 10 #M/L epinephrine was 86.8+ 15.99%, 82.7 +11.19% in Bm and
82.0 + 12.87 % in Byin induction by 4 #M/L ADP, and 88.5 + 1147 % in Bm and
B,in induction by 10 #M/L ADP. The results showed signifcantly elevated plat-
elet aggregability than that of normal subjects( P <0.01) .

5) The mean maximal platelet aggregability in patients with thrombotic disease
was studied by Dipyridamole administration. The platelet aggregability induced by
epinephrine before administration was 90.9 + 8.52 % and after administration it was
78.9 + 15.68 9%, and the results showed that Dipyridamole lowered aggregability si-
gnificantly. The platelet aggregability induced by 4 sM/L ADP before administra-
tion was 84.0 + 11.90 % in Bm and B, and after administration it was 78.0 +11.44%
in Bm and Bg, and the results showed that Dipyridamole lowered aggregability
but not significant. The platelet aggregability induced by 10 #M/L ADP before
administration was 89.2+10.399% in Bm and B, and after administration it was 8.5
+8.449% in Bm and B, and the results showed that Dipyridamole lowered aggre-
gability significantly.

6) The mean maximal platelet aggregability in patients with thrombotic disease
was studied by Aspirin administration. The platelet aggregability induced by epin-
ephrine before administration was 91.0 +4.79 % and after administration it was
47.6 + 17.72 %. The platelet aggregability induced by 4 #M/L ADP before admin-
istration was 84.6+10.37% in Bm and B, and after administration it was 72.6 +
11.85%in Bm and 65.3 + 15.97 9% in B;. The platelet aggregability induced by 10
#M/L ADP before administration was 84.9 + 6.30%in Bm and B;and after admi-
nstration it was 77.7 + 8.60% in Bm and 75.0 + 8.89 9%. The results showed that
Aspirin lowered aggregability markedly.

7) The mean maximal platelet aggregability in patients with thrombotic disease
was studied by combined administration of Aspirin and Dipyridamole. The platelet
aggregability induced by epinephrine before administration was 86.7 - 13.77 % and
after administration it was 36.7 + 14.01 %. The platelet aggregability induced by 4
#M /L ADP before administration was 81.5+12.93%in Bm and 80.6 + 14.15 % in
B and after administration it was 54.7+17.27% in Bm and 44.6+21.17% in B..
The platelet aggregability induced by 10 #M /L ADP before administration was
87.3410.11% in Bm and Bgand after administration it was 65.7 + 13.59 % in Bm
and 62.0+16.42% in B;. The results showed that combined administration of
Aspirin and Dipyridamole lowered aggregability significantly and the results were
lower than that of normal subjects.

8) The effects of combined treatment of Aspirin and Dipyridamole showed mar-
ked reduction of platelet aggregability than that of single treatment of Aspirin or
Dipyridamole in thrombotic disease.
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Table 1. Age and sex distribution of subjects

Age (distribution) M F Total
Normal control 357 (25 ~70 yrs) 26 4 30
Cerebral thrombosis 60.2 (36 —-79 yrs ) 12 12 24
Ischemic heart dz 58.9 (44 -85 yrs ) 14 10 24
Hypercholesterolemia 549 (43 ~78 yrs ) 10 15 25
Total 51.5 (25 —85 yrs ) 62 41 103

BT ).

F&EE, BRE, S anREESB AU, B
BB, SMERRMERE Bt BRRZE 2H5KE 3
E BET ERE R HWERdAM RaS AT,

2) /&

(1) #|mAHE: : FEAEFFIR A plastic #4282 9cc
£ gmstgon, 1cc o FgEEHE S0l e silicon
HERBRE Hol /1A EF Fof BHEE WA
Aot RimfE 7Hestd BEY ol kg shekR] ot
migo] FIESE Re WAL, BES 718 ¥E
23l /iRl BES FARES AT HURER
2 Dextrose -citrate anticoagulant solution-& Al-&
ek

(2) 8 ¥ Ao RmiR 22 iREHS ERE m
# 10cc & 1200 r.pm. oA 5455 ROFRESIS £
BHs dRen, olzlo] @M Mimik (platelet rich
plasma. PRP) o] 1, ojW fi/]MREE =i 35&0]A
HSHEEZEAY PRP & IEle 92 mkS ok 3,000
r.p.m oA 1050 JOSBEIE de LK Al
#Rim ¥ (platelet poor plasma PPP) o] ¢t} PPPo &=
el A9 B ek |

(3) BES{REH : B EHEL epinephrine (st-
ock No. 885-5, Sigma chemical Co., St. Louis,
MO, USA )3} ADP(stock No, 885~ 3, Sigma chem-
ical Co., St. Louis, MO, USA) £ #H3I g}t epin-
ephrine ¥y 100 ¢ M/L o] BEE HEsld PRP
ol A BAZREET} 10 AM/L 7} 517 1}, ADP %
Be 40 sM/L, 2 100 pM/L fe] SHES) B
e THEo] &4 PRPACIN RERE 4 sM/L7}
A sk

(4) mAMR BSREE B MR RRRE S
chrono—log @it B9l BEHRAIER (Aggregometer ) &
SR, Ktk 30 o] B FAREH HEE A
3l 2pf LAY BAERERE BUES 39

PRP 9 PPP 450 L& £4% ThE cuvette o] Ho}
ol W, PRP= 37TA 34K EEEEAY
¥, BBEER7T PRP o 5—31A (FRASHA BER
%L %2 (magnetic stirring bar) & &7 ¥tk PPP ¢
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*BY BEE FIHOE F2¥, MEMEAR7 PRPA
AA 140k (FEIE Fol, A% fE8A 7le ZEdA
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50 AL Ehiffste BUANES Rty 5o KES
Bt A
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HERA = BB Rndte] BARKES &
# 8 #% Dipyridamole & 225m/day 2 5 ~ 7 B R
A 94 B3l Dipyridamole o %R & B3]
il, Aspirin 500 m/day & F7}8}d 5~7 H[d] Aspirin
3 Dipyridamole & ffHAIZ #% 3 WA HKME 3o
B ES] Y3l Bsgith = Aspirinthg 5~ 7
A Fo3le] Aspirin B Fo HRT BESIAT

3) /MRS o) ST HRERE
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REEZ¥€ Bp, Bm, BgFo] 3ith Bpe —KEHRKE
o]l ZAZ doitg™, Bme “KEHKE] BA=
dolsd, By & HEE ¥ol BMUl A|ZE A 550
AB3e o mMRe] BHE BES BIEE £E X
% Folth ¢7]4 Bm3} Bye 28 £ 1 o4&
4% ov], thE F ¥ MmMRe] RARAE F Sl
e £RT

— 424 —



— &5 91 A MBRHEHESEN & Cholesterol miEel oiA o] MmAKFERMS) R Aspirin#} Dipyridamole 2]

% transmission

Fig. 1.

HR Y HRE—-

k- RT i

0 60 120 180 240 300 sec

v v v

100 b N

Variable parameters used to measure platelet aggregation

S(slope): measured in percent transmission /30 sec from line through steepest portion of curve

RT (reaction time): interval from addition of the aggregating agent to the maximal change of
primary wave

Bp : maximal change in light transmission of primary wave

Bm : maximal change in light transmission for the total curve

B; :change in light transmission after 5 minutes.

Table 2. Parameters of platelet aggregation induced by 10 #MA epinephrine

Normal control Cerebral thrombosis Ischemic heart disease Hypercholesterole-

(M:26,F:4) (M 12, F: 12) (M:14,F:10) mia(M:10, F :15)
Slope(%/ 30 sec) 83 + 3.42 12.1 + 3.82 10.0 + 4.58 12.0 + 3.87
R.T. (sec) 86.0 -+19.38 79.9 + 20.74 80.5 + 24.66 91.5 + 24.30
Bp( %) 244 =+ 960 33.6 + 9.38 267 + 910 33.7 + 7.83
Bm (%) + + 11.99" 86.8 =+ 15.99"

593 +24.26" 89.2 7.33* 88.1

* . p <0.01 M : male F: female
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W ox &k &,

1) BERS RAD RERY m/MRESNY HE

(1) 10 #M/L epinephrineol] )3t /) MREESLRIE

10 1M/L epinephrine Bgoll <% #BEA ¥ £EK
BE 103 A0 B Bl £ 2, M 29 2o

BEA 0% £ KN (KRR : 244, Emntk

LK 1 244, & cholesterol Mifif : 254, UTF 2L &
A )N R BREES FoRsle S (slope) %
RT (Reaction time) o] FHEE &4 S: 83%/30seq
12.19%/30 sec, 10%/30 sec, 18] 31 12.0 %/30 sec. RT:
86 sec, 79.9 sec, 80.5 sec, 91.5 sec & #HitHIoEZE HE
3 XRE AN, BHEREE Fwnste Bp ¥ Bme
Zigfie= Bp: 244 %, 33.6%, 26.7%, 33.7% % 3., Bm:
59.3 %, 89.2%, 88.1% 86.8% AT} o]% Bpe M Z #

Table 3. Parameters of platelet aggregation induced by 4 MM/ ADP

Normal control  Cerebral thrombosis Ischemic heart disease Hypercholsterolemia

(M:26,F:4) (M:10,F:10) (M:12,F: 8) (M:9, F: 12)
Slope ( %/30 sec) 35.6 + 9.76 434 + 9.38 45.7 + 9.96 46.2 +10.95
Bm (%) 66.6 -+ 14.00 788 + 9.41* 78.2 + 12.50* 82.7 +11.19*
B, (%) 62.5 + 19.30 785 +9.93* 76.3 + 15.66** 82.0 =+ 12.87*
M: male F: female =*: p {001 =**: p (0.05.
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Fig. 2. Distribution of % transmission of platelet aggregation induced

by 10 #M/L epinephrine.
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Fig. 3. Distribution of % transmission of platelet aggregation induced by

4 #M/L ADP.
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(2) 4#M/L ADPo| 9@ ffii/ME BERKIE

4pM/L ADPo] 93 A 2 £BKEE 0% %
& e %3, B33 2o

EEA 2 KEMIM S £ &% F5 386%/30 sec,
43.4%/ 30 sec, 45.7 %/30 sec, 46.2%/30 sec 3L Bmg
66.6%, 78.8%, 78.2%, 82.7%, B;& £4% 62.5%,785
%, 76-3%, 820% 27 Bm Bie &%& HRAN &
ErERdA MEHMmeE AES £R(P00Y) 71
o, S& 23X Rk

(3) 10AM/L ADPo| ] 3t /MR BSRRRE

10 /L ADP | o8 @A ¥ &MEKEE 10350
He e #=4, B 49 20 S o FEe &E
41.3 %/ 30 sec, 45.2 %/ 30 sec, 52.6 % /30sec, 45.7%/

30 seco]glil, Bm& &% 77.2%, 86.4%, 885% %
on, Byt &% 76.6%, 86.4%, 86.4 %, 88.5 %% 0.0,
AN EEE atd EEREdA o BAERN(PL
001)8 BgFm JPoyt, 4 #M ADP diuoh EH
BT fEEEe] Bm, Bgol £RE FHJt

2) fMREs] #8 Dipyridamolex} Aspirin  &]
HR

(1) 10 #M/L epinephrined] 23 £ Fitko] ¥R
Wi B3I MBS % 5 6, 11 |5, 874 2o

8 S 12.7%/ 30 sec, Dipyridamole #$%+=
10.7 %/ 30 sec, Aspirin 7} Dipyridamole #y##+= 9.8
%/30 sec, Aspirin 7 8= 12,9 %/30 secy 1L, RT
& Dipyridamole #EF# &% 784 sec, 77.3 sec
t} Bp 9A] 34.8 %, 346%, 34.6 %, 925§, S,RT,Bp,
25 BB MENCE FEY 2Rc YUY Bme
Dipyridamole #¥8F] 90.9%°l A #% 78.9% & E4 3}
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o ity o 2 HE(P0.01) 3y EHAS Bm 59.3%
Brh=oRRx ¥t} Aspirin® Dipyridamole H8Egito]
Bm& ¥88R 86.7 %A o] 36.7% 8 HIos A
BY HAE HYA, EEBA 593%RTE 238 @A
LtERgt T Aspirin #8REj#e] Bm& gijel] 91.0 %A
ol 476 %2 HAslgou, ELgl Fo KA

e 2e + AAG%

(2) 4MM/L ADPol 9|3 ReqRitke] SissMb ol #
B RS %7, 812 B 6 9 9 Brh EEA] SE412
% /30 sec, Dipyridamole ¥yEaté: 44.4 %/30 sec As-
piriny} Dipyridamole ###+ 40.5 %/30 sec, Aspi-
rin B BHEE 43%/30 sec 2 HERjK FES 8L

Table 4. Parameters of platelet aggregating induced by 10 #M/L ADP

Normal control

Cerebral thrombosis

Ischemic heart disease Hypercholsterolemia

(M: 2%, F:4) M:12, F:12) (M:14, F:10) {M:10,F:15)
Slope (%/ 30 sec) 41.3 =+ 11.00 45.2 + 1097 526 + 9.90 45.7 + 16.89
Bm(%) 772 + 899 864 + 7.69* 86.4 + 8.63* 885 +11.47*
Bs (%) 766 + 9.83 8.4 + 7.69* 86.4 + 863" 885 1147
M: male F: female *: p <001
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Fig 4. Distribution of %transmission of platelet aggregation induced by
10 #M/L ADP.
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Table 5. Difference in maximal aggregation induced
by 10 #sMA epinephrine before and after

dipyridamole medication( 9% aggregability)

Before After .
Cases medication medication Difference
1 825 85 2.5
2 81.9 53.8 285
3 100 86.3 137
4 93.1 80 13.1
5 100 85.6 14.4
6 83.1 73.8 9.3
7 88.1 82.5 6.3
8 83.8 84.4 0.6
9 93.8 31.3 62.5
10 925 84.4 8.1
11 82.5 72.5 10
12 100 86.3 13.7
13 1125 96.3 16.2
14 86.2 813 4.9
15 82.5 98.3 16.3
16 91.3 80 113
90.9 + 852 78.9 +15.68 p < 0.01
100
90 1
o 80
<
=]
'z 70 «
g
g 60 1
R
50
40 <
30
20 9
10 1
Before After After ASA-
Medication Dipyridamole Dipyridamole

Fig.5. Effects of drugs on platelet aggregation
induced by 10 #M / L epinephrine.

Table 6. Difference in maximal aggregation ind-
uced by 10 #M /L epinephrine before
and after aspirin +dipyridamole med-
ication { % aggregability )

Cas izt:l)it:eaﬁon ?nﬁgcation Difference
1 79.4 46.3 331
2 975 48.8 487
3 81.9 39.4 425
4 100 45 55
5 93.1 40 53.1
6 100 27.5 72.4
7 78.8 58.8 20
8 91.0 36.3 54.7
9 88.8 25.6 63.2

10 83.8 48.1 35.7
11 78.8 21.3 57.5
12 93.8 38.8 55

13 92.5 20 72,5
14 82.5 28.8 53.7
15 43.8 32.5 113
16 1125 68.8 43.7
17 825 20 62.5
18 80 15 65

86.7 + 13.77 36.7+14.01 p < 0.01

£ itk Bm (By)& Dipyridamole $Eag7 84.0% ol
A %ol 78.0( 77.8)%E WA e AN HEtH Fek
=83 FHA 666(625)%xrctolax Fr} Aspi-
rin3 Dipyridamole BN Bm(Bg) & &
81.5(80.6) %A # 54.7(446)% 2 FA #twoe =

FalAl =RV Wi, EEA 666(625)%HTt 22
FiHEE BAF L, Bm gB} Bgold 2 £RJ)
O @S Aspiringt #ERFTH%S) Bm(Bg) 4]
Aol 84.6% | A fhol] 72.6(65.3) %E EASIQ I, oF
2 EEAY FHERTE %o H, Dipyridamole B
e %2 Kfs 2952 o

(3) 104M/L ADPoj oJ3t fhagnitke] Rsgsfbol] %
g e % 9 10, 13, [ 7, 10 o} 2o £ S&
51.5 %/ 30 sec, Dipyridamole #8873y 48.6 %/30sec,
Aspirin 3} Dipyridamole #ifée= 449% / 30 sec,
Aspirin 9t #BH# = 50.6 %/ 30 sec B #HIERjH L4
ERE Jdey FEFAE EIgo Bm (By =
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Table 7. Difference in maximal aggregation induced by 4 #M/L ADP before snd after dipyridamole

medication
Cases Before medicine After medicine Difference

Bm B Bm By Bm Bg
1 62.5 625 62.5 60.6 0 - 19
2 86.3 86.3 92.5 92.5 + 6.2 + 6.2
3 86 86 78.8 78.8 - 72 -72
4 73.8 73.8 92.5 92.5 +18.7 +18.7
5 88 88 66.3 66.3 -21.7 - 21.7
6 88.8 88.8 60.6 60.6 -28.2 - 282
7 70 70 61.3 61.3 - 87 - 87
8 84.4 844 7175 77.5 -~ 6.9 - 6.9
9 83.1 83.1 85 85 + 1.9 + 1.9
10 85.6 85.6 78 78 - 76 - 76
11 118.7 118.7 97 97 -21.7 -21.7
12 86.3 86.3 85 85 - 13 - 13
13 80.6 80.6 80 80 - 06 - 0.6
14 94.4 944 88.1 88.1 - 6.3 - 6.3
15 81.9 81.9 775 775 - 44 - 44
16 73.1 731 66.3 64.4 - 6.8 - 87

84.0 -+ 11.90 840 + 1190 780+11.44 780 + 11.73

(% aggregability)

Table 8. Difference in maximal aggregation induced by 4 MM/L ADP before snd after dipyridamole +
aspirin medication ( % aggregability)

Cases Before medication After medication Differene
Bm By Bm By Bm B,
1 62.5 62.5 325 325 30 30
2 86.3 86.3 63.8 56.3 22.5 30
3 86 86 70 68.3 16 17.7
4 73.8 73.8 59.4 375 144 36.3
5 75 75 75 75 0 0
6 88 88 481 41.3 39.9 46.7
7 888 88.8 60 46.3 28.8 425
8 70 70 16.3 16.3 53.7 53.7
9 68.8 55 68.8 60 0 5
10 80 80 675 62.5 12.5 175
11 67.5 67.5 53.1 36.3 144 31.2
12 85.6 85.6 48.8 26.3 36.8 59.3
13 118.7 118.7 78.1 73.8 40.6 44.9
14 80.6 80.6 65.6 59.4 15 21.2
15 94.4 94.4 29.4 0 65 944
16 77.5 77.5 38.1 21.9 39.4 55.6
815 + 12.93 80.6 + 14.15 54.7 + 17.27 44.6 + 21.17 p € 0.01
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Table 9. Difference in maximal aggregation in duced by 10 #M/L ADP before and after dipyridam-
ole medication

Cases Before medicine After medicine Difference
Bm B, Bm B Bm B,
1 80 80 73.8 73.8 - 6.2
2 80 80 73.1 73.1 - 6.9
3 97.5 97.5 90 90 - 75 - 75
4 85.6 85.6 81.9 81.9 - 3.7 - 37
5 90 20 83.1 83.1 - 6.9 - 6.9
6 90 90 60 60 -30 -30
7 85 85 76.9 76.9 - 81 - 81
8 81.3 81.3 82.5 82.5 + 1.2 + 1.2
9 93.1 93.1 90 90 - 31 - 31
10 118.7 118.7 97 97 -21.7 -21.7
11 105 105 8.8 81.8 -23.2 -23.2
12 90 90 80.6 80.6 - 9.4 - 94
13 90.6 90.6 85.6 85.6 ~5 -5
14 83.1 83.1 76.3 76.3 - 6.8 - 6.8
15 89.4 89.4 83.8 83.8 - 5.6 - 5.6
16 86.3 86.3 71.3 71.3 -15 -15
17 713 7.3 81.3 8L.3 +10 +10
89.2 4+ 10.39 80.5 + 8.4 p <0.01
% 9 % o
100 100
90 90
5 80 4 80 4
5 g
2 704 § 70 4
5 3
g 2
g 60 4 é 60
3 £
50 4 QR 50
40 40
30 9 30
0 2
10 1 10
Before _ After After ASA-+ Refc ) .
Medication Dipyridamole Dipyridamole Meef:ir:ation S{Be;ri damole Sf:ﬁaﬁfmé
Fig. 6. Effect of drugs on platelet aggregation ind- Fig. 7. Effects of drugs on platelet aggregation ind-
uced by 4 #M/L ADP. uced by 10 sM/L ADP.
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Table 10. Difference in maximal aggregation induced by 10 sM/L ADP before and after dipyridamole
+aspirin medication (% aggregability )

Cases Before medicine After medicine Difference
Bm (B) Bm B, Bm B,
1 781 66.9 66.9 ~11.2 -11.2
2 100 69.4 694 -30.6 -30.6
3 80 61.3 61.3 -18.7 - 187
4 97.5 67.5 67.5 -30 -30
5 35.6 77.5 77.5 - 81 - 81
6 90 68.1 56.3 -21.9 -33.7
7 76.9 76.9 76.9 0 0
8 30 58.3 56.3 -31.7 -33.7
9 85 669 64.4 -18.1 - 206
10 81. 23.8 23.8 -57.5 . -575
11 86.3 80 80 - 6.3 - 6.3
12 84.4 67.5 67.5 -16.9 - 16.9
13 118.7 838" 88.8 -29.9 ~29.9
14 72.5 60 55.6 ~12.5 -16.9
15 90.6 58.8 45 -31.8 - 45.6
16 83.1 68.1 62.5 ) ~15 -20.6
17 89.4 48.6 26.3 -40.8 -63.1
18 825 75 70.6 -~ 75 -11.9
87.3 +10.11 65.7 + 13.59 62.0 +16.42 p € 0.01
% %1
1004 100 4
904 %0
80- 80
~ 701 2
@ £
E 60 g 60
3 g
g 50 g 50
s c
P o ‘o
30 30 4
204
20
109 10
SO n Al A deiind Vedicaton  Aspwin  Dipyridamole
Fig. 8. Effects of drugs on platelet aggregation Fig. 9. Effects of drugs on platelet aggregation
induced by 10 #M/L epinephrine(5 cases) induced by 4 #4M /L ADP (5 cases).
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— &% A1 A MBRMEHESES & Cholesterol MifEd] 1olM o] mAMREMRT) R Aspirin 2 Dipyridamole ¢}
R BET R —

% Table 11. Change in maximal aggregation ind-
1004 uced by 10 #M/L epinephrine before
and after medication
907 Ca Before After After aspirin
%0 S€$  mmedication aspirin  + Dipyridamole
1 90 55.6 28.8
T 707 2 85 50 30
2 w 3 93.8 718 53.8
=4 4
2 4 975 325 16.3
g 50 1 5 88.8 28.3 28.3
<
d
= 404 91.0 +479 476+ 17.72 31.4+13.68
S
30 (% aggregability)
29 Dipyridamole #¥§i§1 89.29%0%1A] #o] 80.5% 2 W4
10 Hn o #Re KSR FE (PC0.01)3Y, IE
HAT v %8 ££8 BolX Y Aspirin 3 Dipy-
Baf:qre . Af;qr‘ After 'Aspirin+ ridamole fRAke] Bm(B;) = By 87.3% A
Medication Aspirin Dipyridamole #oll 65.7(62.0) % 2 HFH&E(P0.01)3 #7} AU &
Fig. 10. Effect of drugs on platelet aggregation A 772(766) %NT WA e mio] U

induced by 10 sM /L ADP(5 cases ).

Table 12. Change in maximal aggreaation induced by 4 #M/L ADP before and after medication
( % aggregability )

Cases Before medicine After aspirin After aspirin + Dipyridamole
Bm ( By) Bm B, Bm B,
1 98.8 788 75.6 65 46.3
2 88 87.5 80.6 63.8 60.6
3 i3 75.6 73.8 53.7 51.3
4 87.5 62.5 51.3 41.3 12.5
5 73.8 58.8 45 58.8 45
84.6 + 10.37 72.6 +11.85 65.3 + 15.97 56.5 + 9.61 43.1 + 1819

Table 13. Change in maximal aggregation induced by 10 M/ ADP before and after medication
( % aggregability )

Ca Before medicine After aspirin After aspirin + dipyridamole
ses
Bm (B;g) Bm B, Bm By
1 89.4 78.8 78.8 70 70
2 86.3 83.8 83.1 72.5 72.5
3 87.5 88 82 70 70
4 87.5 68.1 68.1 55 38.8
5 73.8 70 632 70 63.2
84.9 + 6.30 77.7 + 8.60 75.0+ 8.89 67.5 + 7.07 62.9 + 13.19
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Table 14. Patterns of platelet aggregation curve induced by 10 #uMA epinephrine

Only primary wave

Secondary wave

Primary and secondary wave

Normal control
Cerebral thrombosis
Ischemic heart disease 1/24 (42 %)

Hypercholesterolemia 0/25 (0 %)

Before medication
After dipyridamole
After aspirin

After aspirin + dipyridamole 18/19 (94.7 %)

9/30 (30 % )
0/24 (0 %)

0/24 (0 %)
2/15 (13.3% )
4/ 5 (80 %)

3/30(10 %)
1/24(4.2 %)
0/24( 0 %)
0/25( 0 %)

18 /30 ( 60 % )
23 /24 ( 95.8 %)
23 /24 ( 95.8 %)
25 /25 ( 100 %)

0/24( 0 %) 24 /24 (100 %)
1/15 (6.7 %) 12 /15 ( 80 %)
1/ 5(20 %) 0/5( 0%)

1/19(53 %) 0/19( 0%)

Table 15. Patterns of platelet aggregation curve
induced by 4 #sMA. ADP ( Reversibi-
lity )

Irreversible Reversible
chang change

22/30(73.3%) 8/30( 26.7%)
18/20(90 % ) 2/20( 10 %)

Normal control

Cerebral
thrombosis

Ischemic heart 17/20(85 % ) 3/20( 15 %)

disease

Hypercholesterol- 20/20(100 %) 0/20( 0 %)
emia

Before 21/22(955%) 1/22( 4.5%)

medication

After 15/16(93.8%) 1/16( 6.2%)
dipyridamole

0/5(0%)
9/17(53 %)

5/ 5( 100 %)
&17( 47 %)

After aspirin

After aspirin
+ dipyridamole

Aspirin T+ BERET# 9] Bm (Bg) HA] Fijoll 849 %A
ol T7.7(75.0) % 2 HASAT, EHA, Tt Dipy-
ridamole ¥} ¥] &% RS HAF T Ao}

3) MR BB B B

(1) 10#M/L epinephrined] 9|3t b= % 14 oA
B ubsh 2o @RACA —oihige v 4= 30 %
(9/304) ol AT HEHIME 14T AAT = KEE
Bfoll A Dipyridamole #38#% 13.3% (2 /154), As
pirin + persantin #yE#% 947 % (18 /19 £), Aspi-
rin T HE% 80% (4/5 &) A —kdgT U

Table 16. Patterns of platelet aggregation curve
induced by 10 M /L ADP
(Reversibility )

Irreversible Reversible
change change

Normal control  26/30(86.7%) 4/30(13.3 %)

Cerebral 24/24(100 %) 024( 0%)
thrombosis

Ischemic heart 24/24(100 %) 024( 0%)
disease /

Hypercholesterol- 25/25(100 %) 025( 0%)
emia

Before 25/25(100 %) 0/25( 0%)
medication

After 17/17(100 %) 0/17( 0%)
dipyridamole

After aspirin 2/5(40 %) 3/5(60%)

After aspirin 10/19 (526 %) 919(47.4%)

+ dipyridamole

=1

(2) 4#M/L ADPo| 88 ke % 15914 B b}
S} 2o —kEH Yol % BWRBEC FHREZ =
olrbe WHRES BEAIH 267% (8/20 &), &
BRI &% 10% (2/204), 15% (3/20%), 0
% (0/20%) 02 HEROIA B0l B3t} & &
BRI WERT 45% (1/224) oA ASA s} Dip-
yridamole Bifk 479%(8 /174 ) o $AEEE b},
gyl o8 KHRIES oA HEE 2 + AUk

(3) 10AM/L ADPol 28 it % 1694 B v
st 2o AHRHES) BEMIEE BRAIA 13.3% @/
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04%) dov KRB e B8 JeElYA] ¥, As-
pirin 7 Dipyridamole #8a#ol+«= 47% (9 /194 )
2 YEyt

£ 1%

mBHEEENA mAMRe B g3 Figks 2
t} O'Brein® So] 1966'd &0 HEEEREINA
ADP 2 /MR A 2 o R (slope ) 2 ﬁjc-—
Ko EEAS IR RT 7l 20 BBRIAS
ﬁi%s}&ic} 1975\ Yamazakis'® & g A3 gfﬁﬁg

£ A3l mREREENAN MM BEARSS #
Hahg ok

Y% ¥x ADP £ epinephrine & @i/ Mgl

FUsk B dohr] AlRshed] ol 8 —kiksiE)

T g o)) /RS Aol ERRFEY & ¥l
o] M2 g3 AAF o Aok —~kEHI BAR Y
ojuw MIKMES] Yojun ks dolun, £
A2 Hen mMRe MREs RREFBoR Ag

E e T A2 9us] AFFo] U, HPL we
A 55% (Bg) oz ¥se m/MEe Bmujs} ol 2y
Zol7k GAEE TP ol @ “HiEHME RN
Kigeld®. ojuf A¥xEe] ADPE Hrtstgem —%k
BT dolun EHHs o dANHE St He
Z %7} Sl ole MM Yojux %3 ADP7}
AMP 2 2351 AMP7} Si4S walste Bous
£ o] ojds} #2381 . Hardisty5® & —x%
BHE Yoy 4 e ADPo BEBRES 02~ 14
#M/L g3 ust &S0 duAE S A& s)
AL W HAFEQ 3~4 uM/ L 9= thar RS}
s}9ick TS0l 4 uM/L ADPE BHE AjZL
BEAGME WMKEC] 8/29 (27%) 9 B &E, M
Bigsd s 2tz 2 /20 (10% ),3/20 (15% ),0/
20 (0 %) ¢ 8|22 velyt Couch™®5e 17 4 M/
Lo ADPZ EiRAES A d8le Ba/t ESNEE
AEE Bm 34 F0] Rtedl EHBIAM fEmET

#atno 2 oA BEHgel dojde #EsUch
Yamazaki §'® = 34M/L ADPZ @S Yoo A%
QM E 61 %0, EMAMBES 4 %A THK
feg el T D st ol AT Y o
HBBAN TRERE dovle BNAET AR
+ 0ee BHASE AAIST AT, mBHKEES

fi/Mio) A9 AR FEiEEL ohe RS B
st Zo] obdrt Aztel ), Yamazaki®'™® & 10 aM/L
ADPd| o3 BMERIA SHIEmBE 59 B, &

83.7 %2 A EHAL By 702% Bt EAGHOZ 9
AA FIHEH R, BOSEBRENNE Bintgoy &
o ol YA m B eA Couch™ S fm
B Es —ANEnRIEEENA ADPd o3 EiH
< B#Esld FHRESE EEARD Bl F71
5 len, hEf BERIME #HEHEHSE 9o}
Q& Apol7t AT gk Dougherty 5= %%
féE B &N A M/ o] ADP % epinephrined] o3&
ol REeZtpo] g F71sldut T 3%k Kusunoki
595 EnMEnE KEEY EHFREnNA BEKRE
& Histed ADP o} JEwfiy BHE do717] 9%
TAC((threshold aggregating concentration) 7} o}
AE Ag A AT, FESQ AEINAME o]} =
3 A3 E HAF1 ,»1:} £ 104M/L ADPZ EHK
fEe dodd fEmi 2 EmitEEZS] Bm(B;)
= 864% 2 EFHAY Bt 77.2 (766 )%Bch AN 5
ido] ¥A U$th(PC001). 44ML ADPg epin-
ephrie 0 2 A3 FHE B2 £RE B9 FU &
BEE EBHAA EEARCT A UZoyt  #HitE
§) BiRe 2R Rk B3 [FEACIA 4 #M/L ADP
2 104M/L ADP 2 A2 5 Bme] 37} 14 % L}

o v 3 EEEIXME 6 -8% W UYE
FEERENA ERAERY TACT} Yol Eﬂ%gi-r
"} o] A mBRMEKRBAA M/bRo] BRHE ©
7le #iEgo] HAR = ey g go] HYE
st o

Hamptom 3} Gorlin $' & TRBREEES /)
Kol ADPo| JEEHAICZ RS, oA #ke 2
HENMEZS REHMRL Hole 2o E Hol fv)viel
Bego]l AA A7 mFEEe] AN fEdhs Aol o}
U7} 7P 8Tk Moore® & BERIMAAIMNE HREL
2 /MBS dold$ e, o3 & 43
A WRELE mEFe A o8 FgE & U s
Atk Mehtas ™™ o TERBIMRREZIA FWIREHES] 1,
A BE mES ifiv)Mike]l S8t BiEEEC] A4
713, o] mMushol mEl EHIL, BHE T
IRMmAS m/hie] 4 2e B 4+ o Lt
E HE520? mMEe ZaE YT MRS BE

Bhpkvt A7ty ERE WA % SR & EE
2P o piEEES MIMUERS FEdled ERA
Bt} 429 endogenous Thromboxane A,E T Q8
81, I BEe 22y, m/ReY thromboxane A,
o] Aol ¢ 718 sleRo 2 Ho}, M/ke] Th-
romboxane A, &% #in ¥ @fo 2 W MK
o] @EHB o]l AVIA Kt dgsid

he

1
Ay o

I

I
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Cortellaro3? & B EfEY 4] ThromboxaneB,
7b @it stgch Mehta™5 & gimttCBRECHEE
oA [y /NREAS prostacyclino 2 W T EHAR
o 2e %ol HEF HAoZ Ho}l prostacyclin o o
& RSl B 21, olule FmE K RBE
o) /MRS BFHES BAA RS RoE HEANY
Sinzinger 5 & & #£E 393, 53 ZtEHl
BFto] o HstE Ae BRI

A& Wtk & cholesterol MfE BES BEHEE 9
A BEA BT #itBmoZ AE (PC00) A ¥
& BmB,& 5893, 4 sML ADP o] o3 @HH-<
E MBHEBEES B 52 BHEL Holn 3t o
2§ & cholesteral [mfEo] m Mol Ul & Jge o
YA 2 BES D Aok #EZTPP 5o cholesterol
o] fu/MEHESl $#3ES o) #ilEe] microviscosity 7} N
53, fMRiEe] v BES o Ry BdY BEd
TEME WA MRS Rl BE Rk
g E3E, MRl S oF Fme wow
serotonine 5] 7} M|t gk E & cho-
lesterol mfi Mm/MEAS = F#ECH B& o arach-
idonic acid7} Qlil, BHKE # Xt B2 thromb-
oxane B, & #R#} n®P®, RiEfEHE #
BHEE) 2 mEeolA prostacyclin Aol BN
103 9oy mMRS prostacyclino] thE R
o] BARTn PPN gt T Barrett® 5.2 & ch-
olesterol jm#ESl A MRS BHE BMER  m/IME AR
gL} 9 MRS AFEEe] BoAE o] obur}
HERISF S 3, Ishii® 52 MmiRe decosahexaenoic
acid 9] W7} mER $A¥se & dgn ok
oA & cholesterol miFo] WRBIMREILE L AT
o mRHkEe] MY 2 RETF o dUE mE
PR 185, A% BRA plaque ¥4 EE m/MRHEE
o AL A7 T Ae A FRoPPW®,

/MRS B e 5o SRS A LS Utk
/MRS B uhe 2ol mBRE, mEE BE L F
BEEES 25 BT BHS 98 98 3]
2o MR KFES A seE =go] A= Hu
itk

Aspirin o] f/ME#EES] BBS Fo| M EEY
EBES BAA D e @57 7 AT m MR
pme & o #M* 5 Aspiring FEAHAA
B 2 798 BHP2A mIMRS] cyclooxygena-
se o] 71 iEHALE 298 MO acetylation
Al # cyclooxygenase & JEiEELA] A
acid 23 €] thromboxane A, & EHREA ?}E}“’ )

arachidonic

HRE B8 £ K-S AR 8l 2ad R
< WA MY HHKE 2 BRE A o
A &} Al %E}B). Aspirin & [fi/)\MgRe] thromboxane
A, 9 A4S e ¥ ol et mEAKAS cycloo
xygenase © #fI4|3}o] prostacyclin o] A= #FIH
tigt, prostacyclin AR S Aspirinol A
o] £ 1 2N E A MfE Bolth?. Maso-
52 thromboxane A, KL BAS Milsty
prostacyclin Aol & &S FAYE Aspirin 9
$Fe A 35m/ ky/day H FESHTGL Y &
Bo] =EPVOO o 20~200m¢] Aspirin® . ff
PRY BHE JABT cyclooxygenase & JFEIERIL
AlZ4 Afom, 100mge] Aspirin © 2 thromboxane
B,g FoAEY 5%y HPAZs AJTT 3
F&Eo] Aspirin 500 mp/day 2 1 F Y} HEes} &
SR /) MREESIEMEE BRY R 4#ML ADP
A £2d Bm(B) 7t 846 % o)W Ho] TR 72.6
(65.3) %% iz 10 MM/L ADP &) 9% v 52§
ARE AR o) 59 FYFE B EHEAY By o
¥)£3}A ekt Epinephrine 8 7 9= £%% Bm
91 %ollA BLF 47.6 % E 48 FAadged o
Aspirin o] ZHRE “REHI}F JojutA] Fh7 HES
RoZ 2zgrt Kusunoki® Ex 500 my/day 2 As-
pirin & Fo] ADPe| o3t TXEHHRE ¢H8] s}
Aus pustgn AMIS® oM s 1g e Aspirino
2 LBHEES Aspirin g Q¥ HEHET BKER
7b #3449 H48 dYT &Y 55 v ¥ HRE B
Tk o3 HEES BF Aspirino] m/hiRe #
S dAdge e gAstsey FEe o] FYF
Bz B E THH R A A E Bt
Dipyridamole o] SZHRBHIRS #3EA) 7] 2L, HimEk ¥
M/h} 2 adenosine o} RIS I, B RE o
Az, HEEE mEAM mBRERES ZEsA A4 s
2, mhiRe BHRE JAsle Ao 2 defH oy, Di-
pyridamole o] fv)\Mike] BEES BHA7l= BES Z
LA YALTHOTP. REpwA AYolx Dipyrida-
mole o] /2] phosphodiesterase & & A3} C~
AMP & #iA7lE Zol® &eix m/vEAe] phos-
phodiesterase o] A7} o 2 Jol A%t Bm
MMRIMR-E o] &7 U FE 9] HHIEE L Dipyridamoleg]
gegiAel i B4 EHE BARYD, HREIAM T
HEE BERY 5 AP PP, Subbarac V% inv-
ivo o] ZHRTF in vitrodlM BT 4+ QiU &
ot} Metha 5% 2 Dipyridamole o] [fi/JsgAolA] thr-
omboxame A,o] &K-& A|8t3, prostacyclin o] %f
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— &8 1 A MBREEES & Cholesterol Mfifo] UojAe] mAbgEsH ¥ Aspirin 3} Dipyridamole 2]
R BT HE —

RE RiEstd Mm/MREHE HASte Ro) Hiigo) et
1 dos gt Gresele £°7.2 Dipyridamolee] F{EfH
BEe g2 RS A F FKMmIEA = adenine
nucleotide 7} £ 23} 1, o2 BEuls™ ulE ade-
nosineo WP . T FmEe mERe adeno-
sineg v} 2 Wikt mAR BEES 2A SN
Dipyridamole & adenosine &) RBikE 7} s} A #1413}
& fEfel AaPP Sme M HT Bk dAE
adenosine & ffi/MiElEe] 9+ adenylate cyclaseZ %
BRI A® C- AMP o) AKE S7HA m/MRESRS
AAEA Hed ol 2g KiEol dojutelid Akt 2
o]l ojok] Bm/MRMETCZE HRE AUWE  HK
4 AT FFRADT. HEES S FHAA epin-
ephrineo] #gt BfigANA F4H BM 90.9% oA
FUHF 789% 2 Aot A4gde BM 59.3 %ol
H3lY ol E B BHME BodF 1 Yot 4 sM/L ADP
of o3 e FH Bm(Bg) 84 %A 78%(77.8%)
2 B gaggoyd AT Aol HEHEBEH
o2 9oz} AR, EHAY BM(B;) 66.6 ( 62.5) %
B} olRE AV T 9k 10 kM/L ADPx u] <
¢ 48e BAF3U o2l S Aspirin o) FHF
o vlmwsty HES A= AUA ¥, R 9
FEEET YL RS YT i

Aspirin £+ Dipyridamole& BB F A &Ko Fr
BEEIA B Ro) Mk BHME A8t e sy, E
A Bm (B;) e ol % Eo} FEEHA B
HWHKS T2 glrh Harker 5%0] Aspiring ¥
Bo 2 AbgA MR BIESHRET A9 Y1 Dip
yridamole 2} Z+o)2:w] Dipyridamoleo] #H5EfEH°] U
)3 3 HA] Dipyridamole 100 mg/day + Aspirin 1gny
day 2 ol S8t ga, 2% oo MY o8 @4
&’&’7} Ak Moncada%m’% Dipyridamole 3} 2+
< phosphodiesterase oA Al HMBYHEE mER
9] prostacyclin o] {%#£sle] ey 7] oo prosta-
cyclin K& A3 P FE9 2F9  Aspirin &
Dipyridamole 7} zto] 2w tjjgke] Aspirin€ 2R
Bl 87} $o33 5o, Aspiring 10 m/ g/day 2
23 gt} oo 94 Honour® S e dipyridamole(2
mg/kg ) + aspirin ( 12mg/kg ) 2 T3 HERHEIL F
Aok #Has et PARIS? oM & persantin + asp
irin (PR/ A) &3} Aspiringt B g 22 v
392w PR/A oA coronary mortality &} coron-
ary incidencez} Y 2&-& WMLt FEEJ B
BEECIA T 10 sM/L ADPe] 2J3 Bm(B;) 7} Fofa
89.29%0]A] persantin ¥k =cjx] 80.5%, Aspiringt =

o4A] T7.7% ol@ Rol BHAIAl 65.7(602)% 2 #EFHAR
o2 %A (PC001) Z2astan A7 7
A 772 % Bt ¥4y Uk 4 sMA ADPY epin-
ephrineo] o3 BHKEHRABNANE 2 £RE e
Wi Ak 0|2 Aspirin ¥} Dipyridamoleo] /s
el A2 o8 fPAsES 23 3, M2 AEERS
Yo 717 &7t Azt

ADPZ BHEHS U9 WHKE] dojbes+71 Y
Aed o] @i AR vie Zoh FES gKEelA B
%o) Aspirin 7} dipyridamole & T A] 47%oA] 7]
HREC] dolut EHA 27% B #3EH LHEE 10 %
Boh Y4 @o] YEtEth 2228 Bmuo kR
B; of Bkl O oUe Ao] & BAFIUL o] *E
Fo2 C- AMPififn ¥ thromboxane A, {9 A
B TREUIREEC] Yol Ritn WHREe] deold
Ao2 BREHE F23t= & 7]F] €+ Ag A

olth
5 £

BEIACIA f/MEBEES BERSH7] Sstod BRA 30
f, MOBESE 24% HmbbCiREE 248 5
cholesteral MfEEE 256 8% M 103 8L HWHEOE m
REEBRIRIES RSt BEY A Aspirin ¥ Dipyr-
idamole & #EAst IR Fitke] MmAMRRMEES
HEBRS S 5o #me AU

1) fEACA JiEs fvMiBcREEsEe 10 aM/L
epinephrin ©  $x%A] 59.3 + 24.26%, 44#M/L ADP
2 §EA Bm: 666+ 1400%, Bg: 625 + 193 %, 10
M/ ADPE fxA] Bm: 77.2 +899%, B;: 766 +
9.83 % AT}

2) R BERES] MINKEARSEES 10 AM/L epi-
nephrine 0 2 {5 A] 89.2+7.33%, 4sML ADPY A
% Bm: 78.8 +941%, B;: 785 X 9.93%, 10 saM/L
ADPo) A< Bm: 86.4 + 7.69%, By: 864 + 7.69 %
Fom o] S EFA Hite HiBHCE HE
aHA Hhost Jok (P<0.01).

3) mmHOEEE] m/NEBCKE RS 10 aM/L
epinephrine © 2 § % A] 881 4 11.99 %, 4 sMAL ADP
Z %A Bm: 782 +1250%, Bg: 76.3 + 15.66 % 10
ML ADP §%54 Bm: 8.4+ 863%, Bs: 864 +
8.63 % Qo0 o] BT EWA kst #HitEHe
2 BFEs3A #in(P<0.01) & ct

4) & cholesterol mfE ¥ o] MrINRIRARERES 10
#M/L epinephrine 0 & §%A] 86.8+ 15.99%, 4 sM/L
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ADPE §%A] Bm: 827 + 11.19%, B: 82.0 +12.87
% 104M/L ADP 2 §5A] Bm: 885+ 1147% B, :
885 +1147% Qo0 [FHART HitBHoZ HEsh
A #hnsk gk (P €0.01).

5) Mg EE A Dipyridamole & #8sts 1
RS m/MREERZE S HEE S, epinephrineo
Z $5% 7S g% Bm: 789+ 15.68% = YRR
Bm : 90.9 £ 852% Bt} #EBHCE FEIA T4s
[tk 4#ML ADPZ §54] #388#% Bm(B,): 780+
1144 (77.8+ 11.73) % 2 #¥¥58] Bm: 84.0+11.90 %
B} gastqou HEHEN FEHES i 10 aM/L
ADPZ §5A] #3584 Bm 805 + 8.4 %= #EF]
Bm: 892 +1039 % & #itEBMHOE FEF F4E R
o F At

6) mEtEiREEN A Aspirin & 3SR
M/ MREHRE S HEE Ko epinephrine 0 2 {%
A] #%88% Bm: 47.6 +17.72% 2 §jBm:9.10+ 4. 79
%B Tt BEES] 2 ast AL, 4MAL ADP 2 54 #
g% Bm(B,): 726 +11.85 (653 +1597) % & i
Bm( B;): 84.6 + 10.37 % Bt} 74815, 10 sM/AL ADP
2 $%A] #85% Bm( B) : 77.7 +8.60(75.04 + 8.89)
%2 #8857 Bm: 84.9 + 6.30 % B} Zas )

7) mBM#EE A Aspirin 3 Dipyridamole &
Rl BRERS S gtk M/ MRESIERS HET RS
epinephrine © 2 § % 4] $#38%% Bm: 36.7+ 1401 %
2 y8ERT Bm : 86.7+ 13.77% BT} HHEMOE BE
#3HA WA 4iML ADPZ REA] #38#% Bm

(Bg): 54.7+ 17.27(44.6 + 21.17) % & #3E8] Bm(By):

815+ 12.93 (80.6 + 14.15)% & HFEHIA HHHA
t} 104M/L ADPE SEAE #ZEH Bm( Bg): 65.7
+ 13.59(62.0 + 16.42) %2 #¥ER] Bm(By): 87.3 +
011 %20 FERI B E 297U

8) #EE]A Aspiriny} Dipyridamole & f#fFH%
7§, Aspirin £+ Dipyridamole & G s 2%
2o} fi/MEREBZe] B A Mast ik

ol 4ol BEE#S i 2 mBMEEEY m
BB L IEEAA [l 433 minse] e
Aspirin #} Dipyridamole f#ffje HEERRECY O &
BB LR E B 4 AL, mRERRE AlEY
S 2 mBHKEY] B8 2 BEEHRE flEsied &
3 BV €0 ARdE
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