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Changes of DNA content of human brain cells in different postmortem interval by im-
age analysis
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Abstract: Objecti\)e To analyze changes of DNA content in human brain nuclei and seek a new experimental
method to deduce the postmortem interval (PMI) by computer image-analyze technique. Methods The brain tissue
from 32 cadavers with the accurate PMI, was sampled and smeared respectively every hour within the first 36 h afier
death, fixed with cold Carony fixation, stained by Feulgen-Vans method. Three detective indexes of DNA in brain nu-
clei were detected by using the image-analyze instrument, including integral optical density (10D), average optical
density (AOD), average gray (AG). Results 10D and AOD in the human brain nuclei declined regularly with the
prolongation of dead time in 36 h, whereas AG rose. There was a definite relationship between PMI and gray parameters

(10D, AOD and AG). Conclusion

study the DNA degeneration rate of the brain nuclei in 36 h after death and estimate PMI accurately .

Gray parameters (10D, AOD and AG) were proved to be preferable indexes to
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Tab 1 Mean value of gray parameters in brain nucleus at different PMI

PMI 10D AOD AG PMI 10D AOD AG

5 19.61 0.54 120.2 2] 15.41 0.39 138.6
6 20.11 0.55 118.1 2 15.19 0.38 139.4
7 19.12 0.52 122.8 23 15.01 0.39 139.4
8 18.92 0.53 123.9 24 14.37 0.37 141.5
9 18.45 0.51 124.4 25 14.80 0.37 145.3
10 18.01 0.53 124.6 26 14.11 0.36 144.8
11 17.70 0.49 127.9 27 13.83 0.37 146.3
12 17.19 0.50 126.8 28 13.71 0.35 145.9
13 16.54 0.47 129.7 29 13.52 0.32 147.5
14 17.01 0.47 131.5 30 13.57 0.31 148.8
15 16.86 0.45 131.9 31 13.12 0.33 150.1
16 16.50 0.44 130.6 32 13.01 0.30 153 .37
17 16.10 0.42 133.2 33 12.49 0.29 156.2
18 15.66 0.43 135.0 34 12.56 0.27 157.4
19 15.78 0.41 135.6 35 12.43 0.27 158.1
20 15.47 0.43 137.1 36 12,43 0.26 159.8
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Tab 2 Linear regression equations with PMI (h) as the dependent
variable, 10D, AOD and AG as the independent varibles

Exqiression to Kl Stel. Ervor
Substunee caleulate PMI R Square R .J,m_.‘ . of the P
{ Regression equation) * * Estimation (h)
10D Y=84.434 - 4, 103x, 0.976 0.976 1 .46 0.000
AOD Y=63.725-106.237x> 0.983  0.982 1.26 0,000
AG Y= -87.767+0.783x3 0,987 0,987 1.07 0.000

X1y % and x3 are representitive of measured mean of 10D, AOD, AG in or-

der. Y is representitive ol estimated PMI
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Tab 3 Multiple regression model with PMI (h) as the dependent
variable, 10D, AOD and AG as the independent varibles

Unstandardized

Standardized p
Coellicients

y . i
Coefficients

7( ‘onstant B Sl Error B
1.200 16.290 0.074 0.942
10D -1.236 0.321 —0.298 -3.845 0.001
AOD - 26.888 10,965 -0.251 -2.452 0.021
Al 0.358 0.081 0.454 4.437 0,000

Maodel statistics: R Square = 0.994; Adjusted R Square = 0.993; Std. Error
of the estimation = 0.76. Multiple linear regression equation: Y = 1,200 -
1.236x; — 26.888x, +0.358x; (x, %3 and x; are representitive of measured

mean of 10D, AOD, AG in onder. Y is representitive of estimated PMI)
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