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Summary

The effects of coronary thrombolytic therapy with urokinase on the intrinsic hemostatic and fibrinolytic
states were investigated by determining several markers for hemostatic and fibrinolytic activities in 6 pa-
tients with acute myocardial infarction who underwent coronary thrombolysis with urokinase. The markers
for hemostasis and fibrinolysis were : markers for plasmin generation [c.-plasmin inhibitor (02-PI), plas-
minogen, plasmin 0z-PI complex (PIC)] ; markers for fibrinolysis [fibrin/fibrinogen degradation products-
E fragment (FDP-E), FDP D-D dimer (D dimer), fibrinogen]; markers for hemostatic activity (prothrombin
time (PT), antithrombin III (AT-III), protein C); markers for thrombin generation [thrombin antithrombin
III complex (TAT)]; markers for intrinsic fibrinolytic activity [tissue plasminogen activator plasminogen
activator inhibitor complex (TPA PAI complex)]. These markers were measured before, at 1 to 2 hours
intervals during first 6 hours, daily during the next 3 days, and subsequently on the 7th and the 14th day after
urokinase therapy. Fibrinolysis (determined by increased D dimer) occurred only when 0-PI became
unmeasurable with 96 X 10* or more units of urokinase administration, then persisted for more than 2 hours.
TAT increased from 13.1+£15.4 to 70.8£65.8 ng/ml soon after fibrinolysis occurred, indicating that
thrombin generation occurred at the same time as fibrinolysis. The TPA PAI complex level before urokinase
administration (26.41+6.4 ng/ml) was greater than the normal upper limit, indicating increased intrinsic
fibrinolytic activity, then decreased after urokinase administration. These findings suggested that urokinase
administration might affect the intrinsic fibrinolytic activity. Our present results indicate that coronary
thrombolytic therapy with urokinase operates as an extrinsic fibrinolytic agent and affects the intrinsic he-
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mostatic and fibrinolytic states.
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Urokinase #%5-# TE#%4A 5 81 mg/H D#EO as-
pirin |2 & AHLIVMEBREZ AT LA, RAIE LT
heparin |2 & 2 & BEE G L o 2. EEIRE
A3V LT heparin 1 Loz, 2720
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Fig. 1. Serial changes in hemostatic markers before and
after urokinase administration in a representative case.

Plasmin generation occurred after intravenous administra-
tion of UK, but fibrinolysis did not occur until the level of
plasma (02-PI) became unmeasurable. Fibrinolytic activity
then persisted for hours. TAT level increased soon after UK
administration, indicating thrombin generation. Plasma level
of TPA PAI complex, which indicates the intrinsic fibrinolytic
activity, decreased after UK administration, suggesting that
extrinsic UK administration affected intrinsic fibrinolytic ac-
tivity.

TAT =thrombin antithrombin III complex; UK=
urokinase; PAI=plasminogen activator inhibitor-1; FDP-
E=fibrinogen/fibrin degradation products E fragment; D-
dimer=FDP D-D dimer; PIC=plasmin o2-PI com-
plex; PT=prothrombin time; AT-III=antithrombin
III; Dx=at the time of diagnosis.
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22ugml). LMg, A IZBA L, 3% AUKE
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7470 T VIS RTHEE R IZ 13 393+ 148 mg/m!
L IEHHREPA T o /2. Urokinase TEEIIR PIT% 54
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& o 7275, urokinase xS ZITHML 7. TuF A
¥ C HRBRORREMEE % E L7, Fig.2 |2 TPA
PAI complex DERHIZEBIZR L7, DHHEEH
264+6.4ng/ml LIEE LREBR-BETH - 7.
Urokinase ¥ 5-% TE#Z—BMEICET L7245, 20
BELAL, B4mBLURERELL .
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MAERREE I BEAHHE & BRE®D
EEROBAEIL, HMLBE L WIHRKT L4
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Table 1. Serial changes in TAT and protein C

TAT (ng/ml) Protein C (%)
Dx 12.8+15.7 106.4+25.1
Soon after UK iv 18.7£25.6* 116.4+22.4%
Soon after UK ic 62.6+71.0*% 138.0+28.6*
1 hr after 25.3+14.9% 119.41+20.2*
2 hrs after 16.2+9.7 113.2£23.8*
4 hrs after 11.8+4.7 117.8+7.9
6 hrs after 11.8+4.2 116.8+6.4
The 2nd day 8.7+7.1 111.8+9.2
The 3rd day 3.6+3.7 101.61+13.2
The 4th day 58+24 102.6+14.7
The 7th day 4.6+3.1 108.8+17.9
The 14th day 20%£1.1 106.2+14.6

Plasma level of TAT (thrombin antithrombin III complex)
and protein C activities were serially determined after uroki-
nase therapy for acute myocardial infarction, suggesting that
thrombin generation occurred during thrombolytic therapy.

*p<0.05.

Dx =at the time of diagnosis. Other abbreviations as in Fig.
1.
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ICREERTHR 2B8E H2 2 EFRBEEN
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Fig. 2. Serial changes in TPA PAI complex before and
after urokinase administration.

Plasma TPA PAI complex level, which indicates the intrin-
sic fibrinolytic activity, was higher than the normal upper limit
before urokinase administration, but rapidly decreased and re-
increased 2 to 4 hours after UK administration. Extrinsic UK
administration might affect the intrinsic fibrinolytic activity
induced after myocardial infarction.

BE L 7-EERDEHAZEZ IR Y. Urokinase i3 7 14
7 VBEREOTHVIRIEE TH 5 TPA, scu-PA %
LA VRBEEESREL, 7477
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TPA PAI complex D THAET 5 728, PAIDE)
REAS—%E TdH NIT TPA PAl complex D& i3 TPA &
RS 5. 7272 L#%5 L7 urokinase 7% TPA &
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