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Abstract. The authors have carried out a comparative
study a temporal change of distributions of the degree of
depolarization of laser radiation scattered by the hepatic
tissues for the purpose of searching new parameters of di-
agnosing the prescription of death coming.
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Introduction. The basic tasks of practical fo-
rensic medical experts are establishing the cause of
death and the prescription of its coming that is very
complicated due to the absence of circumstances and
objective data which would be able to point out a
possible time of its coming.

Object and tasks. This research is aimed at
detecting temporal spectral changes of depolarizing
laser irradiation by means of sections of the human
hepatic tissue to diagnose the time of death coming.

Material and methods. Sections of the hepatic
tissue of people who died as a result of mechanical
asphyxia (“A”) — 42 defuncts and massive blood loss
(“B”) — 40 defuncts. The sections under study were
placed in a laser unit where a collimated beam radia-

tion was carried out ((3=104 um) of He-Ne laser
(2=0.6328 um) [9]. Polarizing images, were formed
in the plane of a light-sensitive platform (800%600)
of the CCD camera whence they were transmitted to
a personal computer to implement furthers mathe-
matical processing [3].

Discussion of the results of the research. A
series of laser images [1, 2, 4-8] of hepatic tissue
sections of types A and B is presented in fig. 1.

As a result of an analysis of laser images ob-
tained one can establish:

all the types of investigated objects possess an
optically anisotropic component, illustrating distinct
from zero the distributions of intensity of laser radia-
tion in the right column of fig. 1.

a higher level of the intensity of laser radiation
is characteristic of polarization images of the bio-
logical tissues of type “A” in comparison with the
similar polarizingly visualized structures of the bio-
logical tissue of type “B”.

The results of investigating the temporal evolu-
tion for the depolarization degree for imaging the
hepatic tissue of type “B” for the time of registration

1 and 8 hours after death coming are presented in a
series in fig. 2 and 3.

An analysis of experimentally obtained findings
of the structure of a depolarized component and tem-
poral evolution of laser radiation scattered by the
hepatic tissues has revealed:

e structural hetergeneity of two-dimensional
distributions A(x, y) that are formed by a
combination of predominantly small-scale
sites values of the degree of depolarization,
arranged randomly in the shear plane of the
hepatic tissue.

e an increase of the level of the depolarization
of scattered radiation and a transformation of
the sizes of sites of identical values A(x, y) in
a direction of enlarging geometrical dimen-
sions (fig. 3) with a time increase after death
coming.

e a slower temporal change of three-
dimensional distributions of the degree of
depolarization compared with dependencies

d)

Fig. 1. Polarizing images of the hepatic tissue: a), b) type B;
¢), d) type A
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Fig. 2. Distributions of the degree of the image depolariza-
tion for A = 0. 6328 pum of the hepatic tissue of type “B” for
the time registration of 1 hour following death coming: a)
coordinate; b) three-dimensional
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Fig. 4. Distributions of the degree of the image depolariza-
tion of the hepatic tissue of type “A” for the time registration
of lhour after death coming: a) coordinate; b) three-
dimensional
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Fig. 3. Distributions of the degree of the image depolariza-
tion for A = 0. 6328 pum of the hepatic tissue of type “B” for
the time registration of 8 hours following death coming: a)
coordinate; b) three-dimensional
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Fig. S. Distributions of the degree of the image depolariza-
tion of the liver tissue of type “A” for the time registration of
8 hours following death coming: a) coordinate; b) three-
dimensional

Table 1
Time dependences of a dispersion of the distribution of the degree of the polarization
of laser radiation by the liver tissue
The cause Time interval after death coming 7. hrs
of death 1 4 12 24 32 40 48 56

Blood loss 0,09+ 0,12+ 0,15+ 0,23+ 0,32+ 0,38+ 0,36+ 0,37+
0,007 0,015 0,019 0,023 0,035 0,041 0,042 0,045
Asphvxia 0,11+ 0,15+ 021+ 0,24+ 0,31+ 0,36+ 0,39+ 0,38+
Phy 0,011 0,017 0,024 0,021 0,032 0,035 0,034 0,043

The revealed specific characteristics of a trans-
formation of polarized layer radiation that passed
through the blood saturated laser of the hepatic tissue
may be associated with the following features of its
morphologic structure.

The hepatic tissue, its parenchyma is made up
of small-scale structures, measuring 10-40 pm. After
the passage of the laser beam the coordinate distribu-
tion within the limits of the shear plane is formed in
the shape of small-scale sites.

Similar tendencies of a change of the two-
dimensional and three-dimensional structure of the
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depolarization degree were detected for laser radia-
tion scattered by the hepatic tissue of type A.

In the series of fig. 4 and 5 the results of investi-
gating the temporal evolution of the degree of depo-
larization for an image of postmortem changes of the
hepatic site of type A for the registration of time
after 1 and 8 hours are adduced.

The findings (fig. 4 and 5) obtained by the authors
illustrate a field of scattered laser radiation with a high
total level of its depolarization at the expense of inten-
sive light scattering, making it possible to study more
thoroughly more large-scale (fragments “a”) structures
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of A(x, y) for a minor dynamic time change of three-
dimensional distributions (fragments “b”).

Apart from this, a more intensive formation of
larger sites at the expense of a change of the depo-
larization degree is observed. This circumstance, to
our way of thinking, is associated with intensive
processes of corpse changes of the liver tissue.

Table 1 presents the results of a study of a time
change of the most wide spread statistical parameter —
a dispersion of the values of the depolarization degree.

It is seen on the basis of the results obtained, that
a variance of values of the degree of the depolariza-
tion of laser radiation for different wave-lengths in-
creases monotonously with a prolongation of time
after death coming and reaches a certain level of satu-
ration which defines a restriction of the range of de-
termining the prescription of death coming.

Conclusions

Thus, one can certify that the time range of a
change makes up 42 hours for laser radiation scat-
tered by the tissue of type A, for the liver tissue of
type B — 54 hours. The defined time ranges enable to
diagnose the time of death coming via a statistical
analysis of the depolarization of laser radiation by
the liver tissue.

Prospects of further studies. The use of a
three-dimensional parameter of the depolarization of
laser radiation scattered by sections of the biological
tissues of the human body may be used for a search
of new criteria for an expansion of possibilities of
diagnosing the time of death coming.
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BPEMEHHOE CIIEKTPAJIBHOE U3BMEHEHHME CTEITIEHU JEIIOJISIPU3AIIMA
JIABEPHOI'O N3JIYYEHUSA, PACCEAHHOI'O TKAHBIO ITEYEHU JIJIA
JAUATHOCTHUKHU BPEMEHU HACTYIUVIEHUSA CMEPTH

B.T.bauunckuii, O.B.I1agnwokosuy, O.A1. Banuynak, H.I'.Casxa

Pe3ome HpOBeZ{GHO CPaBHUTECJIBHOE HCCJICNOBAHUE BPEMEHHOTI'O M3MCHEHUA PaACHpEACICHUA CTCIICHU ACTIOIsApU3a-
11U JIA3€PHOI'0 MU3JIy4YC€HHUSA, PACCEAHHOI'O TKAHAMHU IMEYECHU C LEJIbI0 IIOUMCKAa HOBBIX MapaMETPOB NUAIHOCTUKU BPEMEHU

HACTYIUICHUS] CMEPTH.
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JIATHOCTUKHN YACY HACTAHHS CMEPTI
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Pe3tome I[IpoBeieHo MOpiBHsUIbHE JOCIIKEHHS Y4aCOBOT 3MiHH PO3IO/LIIB CTYIEHs ACHONsIpU3allii JIa3epHOro BUIIPO-
MiHIOBaHHS, PO3CiSIHOr0 TKAHUHAMH TEYiHKH 3 METOIO MOIIYKY HOBUX MapaMeTpiB AiarHOCTUKH Yacy HACTaHHS CMEpTi.
KirouoBi ciioBa: cMepTh, acdikcis, KpOBOBTpaTa, JIazep, MOISIPUMETPIsl.
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