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Effects of the Dosing Regimen of Tissue-type Plasminogen Activator
on Blood Coagulation System in Experimental Pulmonary Embolism
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Background: As a physiologic plasminogen activator, tissue-type plasminogen activator (t-PA)
could induce effective thrombolysis in massive pulmonary embolism, without the risk of systemic
hemorrhage. However, therapeutic doses of t-PA has been associated with systemic lytic state, and
fibrin selectivity may be influenced by the dosing regimen of t-PA. To investigate the effects of
duration of t-PA infusion on blood coagulation system, we performed this study.

Method: In a canine model of pulmonary embolism, which was induced by injection of autologous
blood clots, we administered equal doses of t-PA (1 mg/kg) over 15 minutes in t-PA,s group, over 180
minutes in t-PA,s group, and only saline in control group. Then serial blood samplings were made to
check complete blood count, prothrombin time, activated partial thromboplastin time, thrombin time,
fibrin, plasminogen, a-antiplasmin, coagulation factor V and VIII, and fibrin(ogen) degradation
products.

Results:

1) In all 3 groups, complete blood count showed same changes. Hemoglobin, hematocrit and platelet
count decreased, but WBC count increased.
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2) Prothrombin time, activated partial thromboplastin time, and thrombin time were prolonged
during 15-60 minutes after t-PA administration in t-PA;; group, and from 30 minutes through 180

minutes after administration in t-PA,s gorup.

3) Fibrin, a-antiplasmin, and cogulation factor V and VIII decreased in both t-PA;s and t-PA;g
group, but returned to basal levels earlier in t-PA;; group.

4) Fibrin(ogen) degradation products increased after pulmonary embolism in all groups, and further
increased in both t-PA,, and t-PA e groups after t-PA infusion. But more pronounced increment was

noted in t-PA,s gorup.

Conclusion: In pulmonary embolism, the shorter (15 minutes) infusion of t-PA would have less risk
of systemic hemorrhage than the longer (180 minutes) infusion when the doses is equal. And, this
suggests that manipulating the duration of t-PA infusion can reduce the risk of major bleeding.
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Fig. 1. Changes in hemoglobin and hematocrit during

and after infusion of t-PA in pulmonary embo-

lism.
*p<0.05; ©-compared with 0O-time within
same group
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Fig. 2. Changes in WBC count during and after infu-
sion of t-PA in pulmonary embolism.
*p<0.05; ©o-compared with 0-time within
same group
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Fig. 3. Changes in platelet count during and after
infusion of t-PA in pulmonary embolism.
*p<0.05; o-compared with 0O-time within
same group
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Fig. 4. Changes in prothrombin and activated partial

thromboplastin time during and after infusion
of t-PA in pulmonary embolism.
*p<0.05 o0-compared with (-time within
same group, %-between t-PAis and Control, A
~between t-PA s and Control, X -between t-PA
1 and t-PAw.

Foldel Z2ESNAZ W BHF-LESUFGAUA
74e] AL t-PA F2T 9 i ghe A7k
o %5t F4e B3l

2) 4R2VSE U EWUAZHFig. 5)

YAgzol 714 AFAL F%& vlAE Ah2UF
=& daodAde Yds} 93T, tPAGE o
tPAy TIAE 24 Eodan 2 AGYATAS 02
of ¥l 50% FEZ FSI3 rasiert tPA, F
£ tPAw 2ol ls) 2710 H¥5)E P itk
ESUAZE T2E PN Y FYFLESU IS
DAzt A A stags,

3 @atAC|H U o- B2 5E (Fig. 6)

FehauleAl FEE 2 A9 0¥olF A3
Foheel 2 (platean) & o} F& WshbE 23
I, tPA, TAAE ALE 1530l 343 Fohasc
7 60%ol 1208 Aolol e A4 F& 2 o8l Bag

Fibrinogen (mg/dl)

400

300
250

200

150 +

o]

Thrombin time (second)

65 L2
o e L-PA s

Basal © 15 ¥ 60 9 120 180 240

s-e Control
55
15 1
35 ¢

>

15

ol .

Basal © 53 60 9 120 180 240

Time(minute)

Fig. 5. Changes in fibrinogen and thrombin time dur-

ing and after infusion of t-PA in pulmonary
embolism.
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same group, %-between t-PA,; and Control, A
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Fig. 6. Changes in plasminogen and a,-antiplasmin

during and after infusion of t-PA in pulmonary
embolism.
*p<0.05; D-compared with O-time within
same group, *-between t-PA;s and Control, &
~-between t-PA,s and Control, X -between t-PA
15 and t-PAiso.
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Fig. 7. Changes in cagulation factor V and VIII during

and after infusion of {-PA in pulmonary embo-
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Fig. 8. Semi-log plots of fibrin(ogen) degradation
products [FDPs] in a representative animal in
each group during and after infusion of t-PA in
pulmonary embolism.
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