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Abstract: Objective To carry out the fitting and modifying of Maxwell visco-elastical equation during
visco-elasticity determination for deoxyribonucleoprotein (DNP) of pig liver. Methods DNP was prepared from
pig liver tissue. The type DV-1II + Programmable Rheometer (Brookfield Engineering Laboratories, Inc., USA)
was used for determining visco-elasticity of DNP solution. The experimental datum (including shear rates, shear
stress, viscosity, temperature etc) were automatically collected, reserved and treated by the computer program
under Windows with the software provided by the Brookfield Engineering Laboratories. Results 1.Relationship
among DNP solution apparent viscosity, shear rate and NaCl concentration shows that viscosity was increasing
according to increasement of NaCl concentration and was dedreasing according to increasement of shear rates.
2.When DNP solution with 3 mol/L NaCl was subjected to a rectangular wave of shear rate 0.6 s™, the ascending
limb of the stress-time ( T -t) curve equation, T = 7 (1 -e”") was coincident to the experimental datum. 3.But
when the rectangular wave of shear rate 0.6 s was removed from the solution, the descending limb of the stress-

N

time ( T -t) curve equation, T = T ,¢"”" was not coincident to experimental datum. 4. However, we modified the

i EER: 2021-03-02 TEHB BN WAIE(1938—), 58 Wi T A B AL, 20852 152 1) AL W Fl



152 Chin J Hemorh.2021;31(2)

descending limb of the stress-time ( T -t) curve equation as T = 7 ,¢'* +A 7 (1-¢'*) by adding an “irreversible
stress loss term” with A 7, which is the difference between the computed stress value from the original
Maxwell equation and the observed experimental stress value when reaching equilibrium. It may be seen that the
descending stress-time ( T -t) curves are nearly in complete agreement between the theoretical computation and
experimental results. Conclusion 1.The theoretical computation from Maxwell equation has fine coincidence to
experimantal datum with the ascending limb of the stress-time ( T -t) curve in our given experimental condition.
2.Maxwell equation is derived with idea visco-elastic body, but our experimantal material does not belong to the
idea one, and so after subjecting to the shear stress action, there exists structual change, hysteresis, damage, etc.
in the system, thus the descending limb of the stress-time ( T -t) curve has deviation from the experimental datum.
3.We modify the descending limb of the stress-time ( T -t) curve equation by adding an “irreversible stress loss
term” , which correct the deviation, maybe which possesses theoretical and applied values. 4.Maybe in future it

would reveal the values of equation parameters of 7 0, AT and N\ for various biological and medical samples (for

example, normal liver tissue and cancer one).
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