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Application of Mixed—effect Model in PMI Estimation by Vitreous Humor
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(1. Department of Forensic Medicine, Tongji Medical College of Huazhong University of Science and
Technology, Wuhan 430030, China; 2. Clinical Lab, Tongji Hospital, Tongjt Medical College of Huazhong
University of Science and Technology, Wuhan 430030, China; 3. Shanghai Key Laboratory of Crime Scene
Evidence, Institute of Forensic Science, Shanghai Public Security Bureau, Shanghai 200083, China)
Abstract: Objective To test the changes of the potassium (K) and magnesium (Mg®) concentrations in
vitreous humor of rabbits along with postmortem interval (PMI) under different temperatures, and explore
the feasibility of PMI estimation using mixed—effect model. Methods After sacrifice, rabbit carcasses were
preserved at 5°C, 15°C, 25°C and 35°C, and 80-100 wL of vitreous humor was collected by the double-
eye alternating micro—sampling method at every 12h. The concentrations of K* and Mg* in vitreous humor
were measured by a biochemical-immune analyser. The mixed—effect model was used to perform analy-
sis and fitting, and established the equations for PMI estimation. The data detected from the samples
that were stoned at 10 ‘C, 20 C and 30 ‘C with 20, 40 and 65 h were used to validate the equations of
PMI estimation. Results The concentrations of K" and Mg* [f(x,y)] in vitreous humor of rabbits under
different temperature increased along with PMI (x). The relative equations of K* and Mg* concentration with
PMI and temperature under 5 °C~35°C were f,- (x,5)=3.413 0+0.309 2 x+0.337 6 y+0.010 83 xy—0.002 47 »°

(P<0.0001), and fMng(x,y)=0.745 6+0.006 432 x+0.033 8 (P<0.0001), respectively. It was proved that the

time of deviation for PMI estimation by K* and Mg* was in 10h when PMI was between 0 to 40 h,
and the time of deviation was in 21 h when PMI was between 40 to 65h. Conclusion In the ambient
temperature range of 5°C-35°C, the mixed—effect model based on temperature and vitreous humor sub-
stance concentrations can provide a new method for the practical application of vitreous humor chemi-
cals for PMI estimation.

Keywords: forensic pathology; vitreous body; postmortem interval; body fluids; mixed —effect model;
potassium; magnesium
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PMI/h 5%C(n=10) 15°C(n=10) 25C(n=10) 35C(n=10)
0 9.39+0.44 9.49+0.26 9.55+0.42 9.38+0.18
12 10.91+0.92 10.81+0.65 17.03+1.06 20.77+0.84
24 14.12+0.99 16.14+0.84 27.99+1.41 37.37+£2.08
36 17.47+0.93 19.53+0.95 36.34+2.53 44.13+1.92
48 19.33+1.40 26.05+1.29 44.65+1.71 52.41+£2.46
60 22.14+0.89 30.07+0.70 46.61+2.68 58.52+2.42
72 24.20+0.92 33.64+0.67 46.33+2.09 60.48+1.36
84 25.98+0.99 34.03+1.24 - -
96 27.90+1.34 38.00+1.72 - -
108 29.14+1.20 38.15+1.50 - -
120 28.34+1.57 40.55+1.79 - -
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K2 ARIEETRSE VH F Mg RERNER (x5, mmol/L)
PMI/h 5%C(n=10) 15 °C(n=10) 25 C(n=10) 35C(n=10)
0 1.01+0.04 0.98+0.05 0.91+0.05 1.00+£0.05
12 0.86+0.04 1.00£0.10 1.22+0.06 1.38+0.08
24 0.95+0.09 1.17£0.03 1.72+0.11 2.26+0.08
36 1.03+0.05 1.27+0.06 2.370.10 2.670.12
48 1.11£0.05 1.60+0.07 2.80+0.05 3.09+0.09
60 1.20+0.05 1.76+0.13 2.92+0.13 3.270.06
72 1.34£0.07 1.94+0.08 3.05+0.12 3.34+0.07
84 1.55+0.06 1.86+0.14 - -
96 1.73+0.05 2.00+0.08 - -
108 1.80+0.07 1.97+0.10 - -
120 1.88+0.07 1.84£0.09 - -
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PMIXT 0.0108  0.0005 317 2067  <0.0001 - - - - -
PMIxPMI  -0.0025  0.0002 317 -10.04  <0.0001 - - - - -
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PMI 1 317 15262  <0.0001 1 319 54321  <0.0001
T 1 38 105.56  <0.0001 1 38 693.82  <0.0001
PMIXT 1 317 42735 <0.0001 - - - -
PMIxPMI 1 317 100.80  <0.0001 - - - -
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(n=6)

PMI/h & E/C

Kk

Mg R &

HIE A/ (mmol - L) -F34R & F/% -F 34k & 88/ R/ (mmol - L) P34k & F/% -F ¥4 & 8 E/h

20 10 13.20 14.59 2.92 1.19 12.78 3.46
20 18.76 10.79 2.16 1.53 15.73 3.15
30 24.43 16.61 3.32 1.86 20.20 4.39
40 10 18.42 12.05 4.82 1.31 12.00 4.80
20 25.31 14.14 5.66 1.65 11.23 4.49
30 38.28 19.95 7.98 1.98 14.34 5.73
65 10 24.32 19.69 12.80 1.56 13.95 9.07
20 36.23 20.89 13.58 1.91 16.81 10.93
30 48.68 24.50 15.93 2.21 31.65 20.57
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