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Evaluation of Thrombolytic Effect of Streptokinase-Dextran
Conjugate in a Rat Model of Arterial Thrombosis
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ABSTRACT-To evaluate the thrombolytic activity of streptokinase-dextran conjugate, a rat model of arterial thrombosis
was used. Briefly, the femoral artery was exposed and a filter paper saturated with 70% FeCl; solution was placed around
the femoral artery in order to stop the blood flow. Six minutes after the stop of the blood flow in the femoral artery, strep-
tokinase (10000~ 30000 units per rat) or streptokinase-dextran conjugate (5000~ 17000 units per rat) was administered by
1.v. bolus injection through the femoral vein. Then the blood flow in the femoral artery was monitored using a Doppler laser
flow meter. The i.v. bolus administration of streptokinase could not restore the blood flow in the femoral artery in the dose
range of 10000~30000 units per rat. The i.v. bolus administration of streptokinase-dextran conjugate could restore the
blood flow in the femoral artery in the dose range of 5000~ 17000 units per rat. A good correlation between the dose of
streptokinase-dextran conjugate and the total thrombolytic effect was observed. In addition, the lag time between the injec-
tion of streptokinase-dextran conjugate and the restoring of the blood flow was decreased as the i.v. dose of streptokinase-
dextran conjugate increased. These results show the superior beneficial effect of streptokinase-dextran conjugate compared
with the unconjugated streptokinase with respect to the elongation of thrombolytic activity, the administration method (sin-
gle injection versus continuous infusion), and the reduced dose necessary for a equivalent thrombolytic effect.

Keywords—Streptokinase, Dextran, Conjugate, Arterial thrombolysis model
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Scheme 1—(a) Schematic representation of the experimental set-up
of the rat arterial thrombosis model. (b) Schematic representation of
the femoral artery setting for the application of 70% FeCl; solution
and location of the laser doppler flow meter probe over the femoral
artery.

EF0AMS] SK ¥ SK-DEX conjugate2] HUFAL] 2|

AollA At whgel wet SDAl Fe] 9% tiEE

& A&st F, JriRle] Fo%F] SK
(10000, 20000, 30000 units per rat) == SK-DEX conju-
gate(5000, 9000, 10200, 17000 units per ratys THE=
& Bt £ oE FARE F 05mie] ARIHEF(S0
TU/m®] heparin HHE Lol Yol cannulaZol ol e
oFEg BT RT3t

SK ¥ SK-DEX conjugate| 8T Ssl&4o| 7|

Scheme 1(b)9} 7+o] probeE 9% UiE F9 2o 2mm
9] 7HAS Fol] AL BF £TE JHHA 158
AE 7tk A @7 £t QolAd 2 ARE AR
o= 3o ¢ 5E YREEE UIR YREEEA A
F 70% FeCLE 50 WS 7Fele] dAe AT EF



SERET A A2

FeCI3

/

Control
blood flow (A)

Duration of reperfusion

&
% 1+ Blood flow
- v iniect after drug
v injection iniecti
of SK or SK-DEX injection (8)

conjugate

’ I Baseline
Lag time bloot
flow (C)
AlzZt

Scheme 2—Diagram of experimental procedure for the induction of
thrombosis in the femoral artery and for the i.v. bolus injection of
SK or SK-DEX conjugate. AUE represents the area under the blood
flow versus time curve from the beginning of the reperfusion to the
end of the reperfusion which is shown as the hatched area. Lag time
represents the time interval between the i.v. bolus injection of drug
and the time when the reperfusion of the blool flow was begun.
Reperfusion time represents the time interval during which the
reperfusion of blood flow was continued after i.v. bolus admini-
stration of drug.
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Figure 1—Time profile of the blood flow rate in the femoral artery
following i.v. bolus administration of SK after the formation of
thrombosis in the femoral artery by the application of the 70% FeCl,
solution. The dotted line represents the base-line blood flow. The
i.v. doses of SK are as follows; (a) 10000 units per rat, (b) 20000
units per rat, (¢) 30000 units per rat.
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Figure 2—Time profile of the blood flow rate in the femoral artery
following i.v. bolus administration of SK-DEX conjugate after the
formation of thrombosis in the femoral artery by the application of
the 70% FeCl; solution. The dotted line represents the base-line
blood flow. The i.v. doses of SK-DEX conjugate are as follows; (a)
5000 units per rat, (b) 9000 units per rat, (c) 10200 units per rat, (d)
17000 units per rat,
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Table I-Summary of Thrombolytic Parameters of SK and
SK-DEX Conjugate in a Rat Arterial Thrombosis Model

Drug Dpse AUE Lag Fime Rgperfugion
(units/rat) (% - min) (min) time (min)
SK 10000 ~ 30000 N.D. N.D. N.D.
5000 1615 24.0 66.0
SK-DEX 9000 3116 11.7 116
conjugate 10200 3830 142 126
17000 7165 5.30 222

AUE represents the area under the blood flow versus time curve in the
interval during the blood flow was restored, calculated by a trapezoidal
rule. Lag time is the time interval between the i.v. injection of drug and
the time when the blood flow restores. Reperfusion time is the time
interval during the blood flow is restored after the i.v. injection of drug.
See details in the scheme 2.
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Figure 3—Correlation of dose and thrombolytic effect of SK-DEX
conjugate. The thrombolytic effect was represented by AUE(area
under the effect (blood flow rate) versus time profile from the start
of the reperfusion to the end of the reperfusion following 1i.v. bolus
administration of SK-DEX conjugate. The AUE value was calcu-
lated by using a trapezoidal rule. The solid line represents a linear
regression.
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Figure 4—Relationship between dose and reperfusion time of SK-
DEX conjugate. The reperfusion time represents the time interval
between the start of the reperfusion and the end of the reperfusion.
The solid line represents a linear regression.
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Figure 5—Relationship between dose and lag time relationship of
SK-DEX conjugate. The lag time means the time interval between
the i.v. injection of SK-DEX conjugate and the time when the rep-
erfusion of blood flow begins. The solid line represents a linear re-
gression.
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