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Effect of vitrification cryopreservation on continuous spectrum
based stress relaxation of common carotid arteries in rabbits

ZHENG Yu-xuan, ZHAO Gang

(Biomechanics Laboratory s Department o f Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract: Stress-relaxation behaviors of both fresh and vitrification cryopreserved rabbit carotid arteries
were experimentally examined. Three material parameters (C, 7, and 7;) were determined by fitting
experimental results to the continuous relaxation spectrum model simplified by mathematical methods and
empirical formulas. The essential influences of vitrification cryopreservation method on the mechanical
behaviors of the arteries were available by analyzing the difference of the relaxation parameters between the
fresh and the cryopreserved arteries. The study indicates that: (D the fresh group can keep about 70% of
the original stress after relaxation of 600 s, while the vitrification group can only keep about 60% ;@ the
short-term relaxation time constant of the vitrification group is apparently smaller than that of the fresh
group (decrease about 60%), the long-term relaxation time constant decreases about 15% , while C is
nearly invariable.
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Fig. 1 Stress relaxation data of both the fresh ( » = 7 ) and the cryopreserved groups ( n = 8 ) obtained by DMA
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Fig. 2 The normalized stress relaxation curves of

both the fresh and the vitrification cryopreserved groups
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Fig. 3 Predictions of the continuous relaxation spectrum model versus experimental data
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Tab.1 Parameters describing the continuous relaxation spectrum of the fresh group

B2 71 /s /s C R?

1 0.364 4 599. 16 0.056 9 0.976 9

2 0.494 2 1119. 06 0.038 0 0.991 6

3 0.110 6 591. 44 0.072 2 0.996 4

4 0.041 3 479. 92 0.123 2 0.992 9

5 0.493 2 797.79 0.045 1 0.989 9

6 0.132 0 710.76 0.127 1 0.995 1

7 0.116 2 256. 69 0.047 9 0.986 1
mean=+SD 0.250 340. 194 4 650. 691269. 31 0.072 940. 037 3 -
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Tab. 2 Parameters describing the continuous relaxation spectrum of the vitrification group

PR AR A 71/s w2/ C R?

1 0.097 7 663.12 0.078 7 0.997 0

2 0.192 6 606. 32 0.061 7 0.997 9

3 0.039 7 486. 84 0.071 5 0.997 9

4 0.152 1 501. 96 0. 058 6 0.999 1

5 0.134 9 639. 22 0.067 3 0.998 0

6 0.034 3 666. 38 0.082 8 0.996 7

7 0. 066 3 494. 88 0. 106 6 0.999 2

8 0.017 6 513. 96 0.059 7 0.992 4
mean=SD 0.091 940. 063 1* 571.59+79. 62" 0.073 440.016 3* -

) - SrtEdl s, F=5. 450~14. 897, % p<C0. 05
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