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Effects of Magnetic Fields on Coagulation and Fibrinolysis in a Blood Circulation Model
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The present study focuses on the effects of magnetic
fields on the formation of thrombus under a flow condi-
tion. We carried out a blood flow experiment, using a
fluidic circuit with plastic tubing passed through the bore
of a superconducting magnet. The blood flow in the
fluidic circuit passed through a filter-tube in the magnetic
fields. The blood coagulation started by the injection of
thrombin into the blood suspension. We measured the
weight of dried thrombus taken out from the filter-tube.
The weight of the thrombus formed in the blood with 5.0
mg/ml of fibrinogen decreased under a magnetic field of
14 T. For the second time, we measured the viscosity of
the samples outside of magnetic fields. The change in the
viscosity of the blood suspension and fibrinogen solution
that passed through magnetic fields of up to 14T in-
creased and decreased, respectively.
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Fig. 1 Experimental set-up for coagulation fibrinoly-
sis in a blood circulation system.
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Fig.2 Effects of a 14 T magnetic field on a blood co-
agulation process. The concentration of fibrinogen,
protamin, and thrombin were 5.0 mg/m/, 0.08 mg/m/,
and 1.0 NIH units/m/, respectively.
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Fig. 3 Effects of a 14 T magnetic field on a blood co-
agulation process. The concentrations of fibrinogen,
protamin, and thrombin were 4.5 mg/m!, 0.08 mg,/m!,
and 0.5 NIH units/m/, respectively.
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Fig. 4 Effects of a 14 T magnetic field on a blood co-
agulation process. The concentrations of fibrinogen,
protamin, and thrombin were 4.3 mg,/mi, 0.2 mg/ml,
and 0.1 NIH units/ml, respectively.
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Fig. 5 Effects of a 14 T magnetic field on a blood co-
agulation process. The concentrations of fibrinogen
and thrombin were 5.0 mg/m! and 0.1 NIH units/m/,
respectively.
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Fig. 6 Cascade of coagulation.

IKE37 47 vARICHT BHIBOERICOWT, S&RE
TELEND 5.
32 FBEFNERV-2MOREEOKEICHT IHM
BHR
Efhd7 + 7Y/ =5 v OREBEH 4.3 mg/ml DA
BREROER% Fig. 7 IR 7. BB ICH <14 THIGH

100
H
H
8o} H

M
—_— H
o H
<9 -
~— 60} 3

L
z 14T §
L] [ d
© o} J
b4 s
=] L J
> ¢ Control
20} 4"
id
'----""
0 h ;
0 100 200 300 400 500 600 700

Time (sec)
Fig. 7 Effects of a 14 T magnetic field on a blood vis-
cosity parameter. The concentrations of fibrinogen,
protamin, and thrombin were 4.3 mg/ml, 0.13 mg/m/,
and 0.07 NIH units/m/, respectively.
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Fig. 8 Effects of a 14 T magnetic field on a blood vis-
cosity parameter. The concentrations of fibrinogen,
protamin, and thrombin were 5.0 mg/m!, 0.13 mg/ml,
and 0.07 NIH units/m/, respectively.
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Fig. 9 Effects of a 14 T magnetic field on a blood vis-

cosity parameter. The concentrations of fibrinogen

and thrombin were 5.0 mg/m! and 0.07 NIH units/m/,

respectively.
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Fig. 10 Effects of a 14 T magnetic field on a blood vis-

cosity parameter. The concentrations of fibrinogen

and thrombin were 5.0 mg/ml and 1.8 NIH units/ml,

respectively.
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