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ABSTRACT Objective: To investigate the difference between new technology of chromatography and old low temperature ethanol
method in the preparation of fibrinogen, which is used in rat model with partial rupture of the Achilles tendon. Methods: The rat model
with partial rupture of the Achilles tendon was constructed and divided into the blank group (the Achilles tendon wasn't cut), the model
group (the Achilles tendon was cut and wasn't administered), the experimental group (administered with 2 mg/mL self-made fibrinogen)
and the control group (administered with 2 mg/mL commercially available fibrinogen). Differences of before surgery and three weeks
after surgery were observed on maximum sliding distance of Achilles tendon, Achilles tendon elastic modulus and the greatest tensile
strength. Results: Fibrinogen of 90.9% purity was successfully isolated from human plasma cryoprecipitate component I using
cryoprecipitation dissolving, acid precipitation purification, S/D inactivating virus, MacroCap Q column chromatography and filtration.
Biomechanical results showed that the four groups had no significant difference in the Achilles tendon maximum sliding distance (P>
0.05), but in the Achilles tendon elastic modulus and maximum resistance to pressure, the experimental group and the control group were
better than the model group, and had a certain disparity with the blank group, the differences were statistically significant (P <<0.05).
Conclusions: Using column chromatography to separate human fibrinogen, not only can effectively improve the separation efficiency and
reduce the loss of protein, but also enhance the effect of fibrinogen in promoting recovery of the Achilles tendon rupture.
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Fig.1 Achilles tendon rupture model
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Table 1 Purification process table of Fibrinogen

Purification Process Total protein(mg) Fibrinogen (mg) Purity(%) Purification factor Recovery rate( %)
I components dissolve 1000.0 162.8 16.2 1.00 100.0
Acid precipitation 489.0 148.2 30.3 1.86 91.0
S/D Inactivated 481.0 146.2 30.4 1.00 89.8
Macrocap Q Flowthrough 1159 5.1 44 0.14 3.1
Macrocap Q Eluent 1 69.7 9.6 13.7 0.45 59
Macrocap Q Eluent 2 124.8 113.5 90.9 2.99 69.7
Macrocap Q Eluent 3 173.3 12.2 7.0 0.23 7.5
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Fig. 4 Protein chromatograms
Note: 1 Marker; 2 Fibrinogen Standard; 3 self-made fibrinogen finished
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Fig. 3 Protein electrophoresis
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Table 2 Comparison of biomechanical results in four groups of rats
Groups Maximum sliding distance(mm ) Achilles tendon elastic modulus(Mpa ) Maximum tensile strength(N)

Blank group 439+ 231 8.81+ 3.15 33.58+ 7.42

Model group 524+ 215 137+ 043 1439+ 421
Experimental group 469+ 352 755+ 1.42%¢ 3028 + 7.39%¢

Control group 472+ 3.64 6.24 = 1.14%* 2621 £ 6.42%*

Note: compared with the black group, * P<<0.05;** P<<0.01; compared with the model group, * P<<0.05;**P<<0.01.
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