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Background : It is well known that coronary arterial thrombosis plays an important role
in the pathogenesis of acute coronary syndrome and this has focused interest on the role
of the fibrinolytic system, especially thissue plasminogen activator(t-PA) and plasminogen acti-
vator inhibitor-1(PAI-1), which are major determinants of fibrinolytic system. But there are
considerable variations in the reported association between these two components and acute
coronary syndrome.

Method . To evaluate association between t-PA. PAI-1 and myocardial infarction. plasma
level of t-PA and PAI-1 in resting state and after venous occlusion were measured and analysed
in patients with previous myocardial infarction at least 6 months after the acute phase. who
showed less than 70% luminal narrowing angiographically and control group. The relationship
between t-PA, PAI-1 antigen and activity and relation to age. serum triglyceride, cholesterol.
and peak creatine kinase(CK) enzyme were also analyzed.

Results ©

1) In resting state, there was a significant difference of plasma level of both t-PA and PAI-
1 antigen, activity between patient and control group(10.72+ 3.28 vs 8.16+ 4.03 ng/ml. 0.53+ 0.34
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vs 002+ 007 U/ml, 2624+ 830 vs 20.82+ 882 ng/ml, 14.62+ 597 vs 699+ 644 U/ml) (p<<0.05),

and resting plasma level of PAI-1 activity showed a good correlation with peak creatine kinase

(CK) enzyme(r=0.76, p<<0.01).

2) After venous occlusion, plasma level of t-PA antigen was significantly increased(8.16+ 4.03
vs 9.87+ 3.86 ng/ml) (p<<0.05) whereas t-PA activity and PAI-1 antigen were not significantly
changed in control group. In patient group, t-PA antigen, t-PA activity and PAI-1 antigen
were significantly increased after venous occlusion(10.72+ 3.28 vs 14.66+ 541 ng/ml, 0.53+ 0.34
vs 141+ 1.69 U/ml, 26.24+ 8.30 vs 29.87+ 8.78 ng/ml) (p<{0.05). PAI-1 activity was significantly
decreased after venous occlusion in both groups(6.99+ 644 vs 6.06+ 599 U/ml, 1462+ 597 vs

1267+ 646 U/ml) (p<0.05).

Conclusion : Both fibrinolytic and anti-fibrinolytic systems are augmented in resting and
after fibrinolysis stimulation test in patient group. These findings suggested a impairment of
fibrinolytic system in patient group and a possibility that both elevated plasma levels of t-PA
and PAI-I may be markers of coronary artery disease.

KEY WORDS : Acute myocardial infarction - Tissue plasminogen activator(t-PA) *
gen activator inhibitor-1(PAI-1).
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2. QFHA| SXjF o HatizEe
PAI-1

FY Ao =43 PA FLFY A 7]A

A& #AbTto] 10.72+ 3.28 ng/ml, 0.53% 0.34 U/ml

ol AAhET L 8.16% 4.03 ng/ml, 0.02+0.07

U/mlz gxlto] Azl v #2438

(p<10.05) F7=EAck =3 PAIl FLFH B

A t-PA

9] 7IH R Aol 26.24+ 8.30 ng/ml, 14.62+
5.97 U/mlol Al BT 20.82:+ 8.82 ng/ml, 6.99
+6.44 U/ml2 Eado] FdzTod BsAM f
o1&t (p<0.05) F 7+ AtH(Table 2)(Fig. 1).

3. 8F t-PA ¥ PAI-1S| ARZIZHA|

FAFo At PA FLFH BHEE A
o3 9 ABAAAG=-066, p<O.01)E BH
(Fig. 2) PAI-l $UFT 4T 435 F9%
43 aA (r=0.84, p<0.01) & B QY H(Fig. 3). 18]

o R

Table 1. Baseline charactristics in patient group(n=

17)

Age(yrs) 53 +12%
Sex(m/f) 15/2
BMI(kg/m?) 39.2+ 3.5%
Risk factors

Somking 14(82%)

Hypertension 8(47%)

DM 2(12%)

Cholesterol (mg/dD) 175 +36*

HDL chol(mg/dD 32 + 14%

TG(mg/dD) 112 £57%
Location of MI

Anterior 11(65%)

Inferior 4(24%)

Lateral 2(12%)
Angiogram

1 VD(50% <stenosis<70% ) 8(47%)

Minimal 5(29%)

Normal 4(24%)

*meant S.D., BMI . body mass index,

DM ! diabetes mellitus, TG . triglyceride,

HDL cholesterol @ high density lipoprotein chelesterol,

MI . myocardial infarction, 1 VD I 1 vessel disease

Table 2. Resting plasma levels of t-PA and PAI-1
in patient and control groups

Patient Control p
(n=17) (n=18) value
t-PA antigen(ng/ml)  10.72+3.28 8.16+ 4.03 <0.05
t-PA activity(U/ml) 0.53%£0.34 0.02+0.07 <0.01
PAI-1 antigen(ng/ml) 26.24+ 8.30 20.82+ 8.82 <0.05
PAI-1 activity(U/ml)  14.62+5.97 6.99% 6.44 <0.01
meant SD, t-PA ! tissue plasminogen activator,
PAI-1 ! plasminogen activator inhibitor-1
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Fig. 1. Plasma levels of t-PA and PAI-1 in patient and
control groups.
t-AP ; tissue plasminogen activator,
PAI-1 5 plasminogen activator inhibitor-1,
Ag ; antigen
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Fig. 2. Correlation between t-PA antigen and activity

in patient group.
17 cases ; r=-0.662. p<0.003
t-PA activity=1.271-0.069X1-PA antigen

U tPASH PAILIE 43 93 AHBAE Holx
LB ATHp>0.05).
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PAI-1 activity(U/ml)

Fig.

PAI-1 antigen(ng/mi)

Fig.

PAI-1 antigen(ng/ml)

Fig. 5.
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PAI-1 antigen(ng/mi)

3. Correlation between PAI-1 antigen and activity
in patient group.
17 cases ; r=0.845, p<0.000
PAI-1 activity=1.335+0.608 XPAI-1 antigen
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BMiCkg/m?)

4. Correlation between PAI-1 antigen and BMI in
patient group.
17 cases ; r=0.735, p<<0.001
PAI-1 activity=—61.116+2.260XBMI
BMI : body mass index(kg/m?)
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triglyceride(mg/dl)

Correlation between PAI-1 antigen and triglyce-
ride in patient group.

17 cases ; r=050, p<<0.04

PAI-1 activity=18.11540.073 X triglyceride
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34 U/ml, 26.24+ 8.30 ng/ml) o)l ]38} § 2] 3} A (p<0.
05) 718t om PALIl SA=(12.67+6.46 U/ml)
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o7 3 5 (—PA 3+ 2(9.87+ 3.86 ng/ml) Z PAI—
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Fig. 6. Changes of -PA and PAI-1 antigen after venous
occlusion in patient group.
mean+ SD, t-PA ; tissue plasminogen activator,
PAI-1 : plasminogen activator inhibitor-1
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5
0 053+034 [141%169
t-PA PAI1

Fig. 7. Changes of t-PA and PAI-1 activity after venous

occlusion in patient group.
meant SD, t-PA ; tissue plasminogen activator,
PAI-1 5 plasminogen activator inhibitor-1

FAFe K3 (p>0.05) W37t $lATH(Fig. 8,
9)(Table 3).

6. OHHA| HE PAI-1 AT A creatine ki-
nase(CK) = X|2te] AtZEiA|

SR} A QFRA] PALl BAEE FA A4
A Z o} A] creatine kinase(CK) X9} fo$ &
288 A (r=0.76, p<0.01)E B tH(Fig. 10).
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Fig. 8. Changes of t-PA and PAI-1 antigen after venous
occlusion in control group.
meant SD, t-PA | tissue plasminogen activator,
PAI-1 ; plasminogen activator inhibitor-1
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Fig. 9. Changes of t-PA and PAI-1 activity after venous
occlusion in control group.
meant SD, t-PA ; tissue plasminogen activator,
PAI-1 ; plasminogen activator inhibitor-1
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Table 3. Changes of plasma levels of t-PA and

PAI-1 after venous occlusion in patient and control

groups

Resting Post-occlusion p value

t-PA antigen patient 10.72+ 3.28 14.66% 5.41 <0.01

(ng/ml) control 8.16% 4.08 9.87+3.86 <0.05

t-PA antigen patient 0.53+0.34 0.41%1.69 <0.05

(ng/mD control 0.02% 0.07 0.25+ 0.83 N.S.

PAI-l antigen  patient 26.24+ 8.30 29.87+8.78 <0.05

(ng/mb) control 20.82+ 8.82 20.78% 9.55 N.S.

PAI-1 antigen  patient 14.62+ 5.97 12.67+ 6.46 <0.01

(ng/ml) control 6.99+ 6.44 6.06% 5.99 <0.01

meant SD, t-PA ! ussue plasminogen activtor, PAI-1 ! plasminogen activator inhibitor-1
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PAIT  activity(U/mi) FEIRD CPAPAL2 %?M]l:— L %Uﬂ 7R
Fig. 10. Correlation between PAI-1 activity and peak o 2 uh ATV, PALL A E3 WA

CK enzyme in patient group.
16 cases(MD pairwise deleted) ; r=0.762,
p<0.000
peak CK enzyme=—742.1+179.3XPAI-1
activity
CK : creatine kinase
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HaE BA F, BT dME A4S
FANAAME] FF PALL #4]9 F7HRL0] ¢
PA #H|7} o3t F7tHo F7HE PAS} 7]

>
by

)
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9] PAI-1S] B3 dAlog PALl BAEE ¢
FA R 24 AT E JEANE B
U3 Al E 9] -PA EH] 2o & PAL-1 28] & § 2] 814
Z7 Y 71 B9 «PAZY F71E PAIIT
EAE FAsto] PALl HEE ANUNZREH
Zo] tAA BT} ZASAEYG AA SxpFo) A
Az vs ZREHgFE FFRAAZY
PA ¥H|5o| ZAadTE o3 HugsBge
g oyl dF Ad, AT FUAYFT Y
M E] +PA EH)53 PAIl Bilso] BE &
7H Ao o) ARAEHAY Foirt BEH
F37Y ¥eNHdor #48 Aoz Algd)

BATANA MFAl 7 PALIA = £ AFZEH
A4 A274MF 9A] creatne kinase(CK) A
Hu )9 Fol3 & FAAAE HAT F, A
Z7HE ¥R PALIXZ} 4 ASANZ w4y
A ABFE AR ehe gL & Aoz AlgHy
FF U g udTs 43T F AHA 8%
PAI-1X] ¢} FFo| wHste 4 ASA
creatine kinase(CK) 33 % A

3

=3
Gl 2RYRY YSHEFE o] 25
W7Aste YA 977 ey Ao Yech

oTtulA

AZANZE dd $xlo A A PAS} PAIL-
19] 23 1elx g3 WM 29 +PAS} PAIL-19]
BujsS Bux FA ATEANES ¢ F HA%
670 Qo] AAE FAF(173)F YRR (18%)
S Ao 2 bR A 9 AUl A M F I PAS} PAL-
19] 3933 FAEE 2Hst A2 vjm §4

hdt

T
sgor e dAd ARE B 34 A2ANF
Al A creatine kinase(CK) A1z 9o Fa

AE AHEGTH

Hb B -

(=] [=- B

7NAA 234 LS AT T 3o Ayt
HetAe] AZE 7HA 100mmHeZHA FAAAIA 10
B 4A3% 5 744l AFAAA QP&
ATt AP PA AT SHHAE S
3l pH 4.39] 0.45mol/L citrate buffer 0.5ml=

A9 5ml 2 F F(Stabilyte TM tube Biopool, Swe-
den)oll AP en PA £ PAI-19] FIFFHY
B4 == reagent kit(Biopool, Sweden)& ©]&-3t
FrUgor =43}

d 1t

D ARA X PA FLEFH A= BT 0]
10.72+ 3.28 ng/ml, 0.58+ 0.34 U/mlol 2L A4 =
T8 8.16% 4.02 ng/ml, 0.02+ 0.07 U/mlE EA}F o]
Azl HlEA felatA S8k THp<o.
05, p<0.01). & PAI-l FYI FAT G
gAlFo] 26.24+ 8.30 ng/ml, 14.62+ 5.97 U/mlo]| %]
I FYoRTE 20.821/8.82 ng/ml, 6.99+ 6.44 U/
ml2 T2l A Fo3tA St AtH(p<0.05, p
<0.01).

2) §xpol A bFAl A PAS] AT &
Ane A5 F9F o Jad
01), 7% PAI19] FAFH} BYEE FE FAT
& AARA (=085, p<0.01)E EYTh

3) A Al PAL] U F- A FEF A5 (body mass
index) ¢} fr o8 & 2@3AAG=074, p<0.0DE
FRAAEHAE AT & FHAA (r=0.50, p<0.
05)F 3l vtd, Fe|2uH &3 1 = A (HDL
cholestrol) ZH= 2] 3 4 A TA & HolA] gter]
PAI-l BAEE 34 AT2 NS FA] A creatine
kinase(CK) HLX ¢ {93 & FAaA (r=0.76,
p 11300DE B4

4) Bz AN F EF PA FLF
(9.87+ 3.86 ng/ml), PAI-1 &4 % (6.06+ 5.99 U/ml)
£ SFHAI(8.16% 4.03 ng/ml, 6.99% 6.44 U/mD) Bt}
F o8 A (p<0.05) T7F H AU -PA BH %
2 PAI-l A& fog st I tH(p>0.05).

5) BApwol A FAAMS 4 PA FAFO4
66+ 5.41 ng/ml), B E(1.41+ 11.69 U/ml), PAI-]
91 2(29.87+ 8.78 ng/m) & ZHz}t e+ A(10.72+
3.28 ng/ml, 0.532+ 0.341 U/ml, 26.24% 8.30 ng/ml)
of wla] f28lA(p<0.05) F715tH AL PAIL &
Ax=(12.67£6.46 U/mD)E  HGA(14.61£5.97 U/

mD) Bt} 28l (p<0.05) a8t
2 E:

BT PPN FPRETH v)wste] Hfa
g3 2 ¢ HRagdA mE Fuudon
AEEEAS AINE GA] AAARTAE
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