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Abstract : Objective To explore the regularity of time-dependent changes in morphology and biomechanical prop-
erties of brain tissues in pigs, and value the feasibility of deducing the postmortem interval (PMI). Methods

Brain tissues were taken from 42 pigs and kept in an artificial climate chamber with the temperature of 25 C and
humidity of 75% . The samples were collected from telencephalon at sequential time intervals (0, 12, 24, 36, 48,
60 h;n=6) according to the principle of predefined time, position, direction, ratio, quantity and shape. The sam-
ples fixed with formaldehyde were then immediately tested by mechanical testing machine to obtain their biome-
chanical parameters and the histological sections were prepared. Results With the extension of PMI (0-60 h) ,
brain tissues gradually became discolored, weak, mudding and liquefied under the influence of autolysis and pu-
trefaction. Both clearance area of the white matter and its integrated optical density (10D) significantly increased
during 0-48 h. Biomechanical properties of brain tissues including the limit load, average force, elastic modulus
and fracture energy all presented a declining tendency at the interval of 12-60 h. The limit load was considered
highly statistically significant, and statistical differences were found in average force, elastic modulus and fracture
energy. Conclusions There exists a significantly negative structure-activity relationship between the morphology
of brain tissues and biomechanical properties. The limit load of postmortem brain tissues in 60 h is the optimum in
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the window period, which can be used as a new method for estimating PMI.
Key words: Forensic pathology; Postmortem interval ( PMI); Brain tissue; Biomechanics; Structure-

activity relationship
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Tab.1 General changes of brain tissues in pig with PMI
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Fig.2 Histopathological changes of white matter in pig brain at the different PMI (a) Hematoxylin-eosin staining( x200), (b) Glees nerve

fiber staining( x200)
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Tab.2 Correlated statistics between biomechanical properties of brain tissues and PMI
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Fig.4 Regression equation between biomechanical parameters and PMI in brain tissues after death (a) Average force, (b) Limit load,

(¢) Elastic modulus, (d) Fracture energy.
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