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- ABSTRACT -

Upon the death of an organism, internal nucleases contained within the cells should cause DNA to
degrade into smaller fragments over time, if tiese fragments can be isolated and visualized, and if the
fragmentation is proved 1o be measurable and quantifiable, it can be a good indicator of the postmortem
interval (PMI). This study aimed to evaluate the effect of PMI on DNA degradation in different tissues of
drowned rats through quantitative analysis of DNA degradation by easily applicable method. To profile
postmortetn degradation of DNA, it was extracted, af different PMI (0, 3, 6, 12, 24 hours), from the brain,
lungs, spleen, liver and skeletal muscles of drowned rats. Electrophoresis method was used to detect the
_relationship between the amount of degraded DNA and PMI in different tissues. The present research
used a simple, easy, applicable and highly informative electrophoresis method that make it an ideal for
the busy forensic laboratory. The postmortenm DNA [fragmentation observed in this study, reveals a se-
_ quential, time-dependent process with the potential for use as a predictor of PMI in cases of drowning.
There is linear relationship between the degradation rate of nuclear DNA and PM1 in some studied visce-
ra like liver. Some organs like brain showed slower degradation rate of DNA. So, it is considered as a
valuable organ for studying DNA in longer PMI. This result shows a potential for use as a future applied

method of evaluating time since death.
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INTRODUCTION

-One of the most important longstand-
ing problems in the field of forensic
medicine is the determination of the
time of death upon the discovery of a
pdssible homicide victim. With a majori-

ty of homicide victims discovered with-
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in the first 48h, it is critically impor-

tant to be able to determine time of

death quickly, and with accuracy and
precision. Current methods of determin-
ing postmortem interval (PMI) vary, but
none can provide better than an 8-h
window time estimate Uohnson and Fer—
ris, 2002) o B -
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The time of death of an 1nd1v1duai can

easily be determined if the postmorté'gn_ in-
terval can be assessed. Although livor
“mortis, rigor mortis, and, to a lesser de-
gree, algor mortis have been used to esti-

mate the postmortem interval, most expe-

rienced forensic pathologists -agree - that
_ these characteristics provide, at best,
- "postmortem windows" (Cina, 1994).

During postmortem autolysis, cellular
organelles and nuclear DNA break down
into their constituent parts. DNA analysis
was applied as a possible method for post-
mortem interval determination (Boy et al.,
2003). Determining the quantity of DNA
should be an objective and exact way to
estimate the PMI (Liu et al., 2001). Sd, it is

important to know which organ is most.

reliable for DNA extraction and also to
know the effect of PMI on DNA degrada-

tion.

Several methods have been developed
to quantify DNA, from basic UV spec-
trometry, through gel-based techniques, to
dye staining, blotting techniques, and,
very recently, DNA amplification methods
{(polymerase chain reaction, PCR) (Nicklas
and Buel, 2003), The present search used a
simple, easy, applicable and highly infor-
mative electrophoresis method that make
it an ideal for the busy forensic laboratory.
Liu et al. (2007) suggest that computerized
image analysis technique CIAT is a useful
and promising tool for the estimation of
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o early PMIWil‘thOd objectivify and repro-
* ducibility as quantitative indicator for the

estimation of PMI within the first 36 h af-
ter death in rats.

. ANIMALS AND METHODS

Animals: The study included forty albi-
no rats that were classified into 5 groups;
first group rats were sacrificed immediate-
ly after drowning (as a method of induc-
ing death), while the 2nd, 3rd, 4th, 5th

‘groups were sacrificed at 3, 6, 12, 24 hours
“postmortem respectively. Animals were

dissected to obtain organs (lung, liver,
spleen, muscle and brain). DNA of rats'
viscera were detected by gel electrophore-
sis and the amount of DNA were meas-
ured by detecting its optical density (OD)
em?loying_ an image analysis program.

‘Chemicals : 1-Lysing buffer: NaCl, tris
(Camresco), NaZ2edita '(Alpha), SDS (sodi-
um diodo sulphal:e) PH 8.5. (Fisher Bio-
tech). 2-Running buffer: tris (Camresco),
boric acid, EDTA (Alpha). 3-Loading buf-
fer: bromonphenol,glycerol (Adwic). 4-
Agarose (Gibcobr). 5-NaCl 50mm (Ad-

- wic). 6-Isopropanol (Adwic), 7-Ethy! alco-

hol (Chemaget). 8-Ethidium bromide (Sig-
ma). 9-200 bp ladder (Sigma).

Equipment : 1-Eppendorf tube (Naser
company). 2-Blue tips. 3-Deepfreezer-20°C
(Ideal company). 4-Microcentrifuge (Beck-
man). 5-UV irasilluminator (Biometra). 6-
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Horizontal electrophoresis (Biometra stan-
dard power PACKP25). 7-Polaroid came-
ra (Gelcam electrophoresis HOOD 0,7x). 8-

M1crop1pette (Finn plpette 40-200 ul) 9-

Incubator (Bst 5010)

* Method of DNA studying:

h Gel preparation: Gel was prepared us-
"ing 1.8% electrophoretic | -grade “agarose
(BRL). The agarose was loaded ‘with" tris
borate EDTA buffer (1xTBE buffer, 89mM
Tris, 89mM boric acid, 2mM EDTA, pH
8.3) and then, 0.5 microgram /ml ethidi-
um bromide was added to agarose mix-
ture at 40°C. Gel was poured and allowed
to solidify at room temperature for 1 hour
before sarnples were ioaded '

DNA extraction and apoptosis detec-
tion in tissue: Nucleic acids extraction and
detection of apoptosis was done according
to salting out extraction method of Aljana-
bi and Martinez, (1997) and modification
introduced by Hassab El-Naby,(2004).
Where, a piece of 10 mg of liver, spleen,
brain, muscle ‘and lung tissues - was
squeezed by blue tips and lysed with 600
microlitre lysing buffer (50 mM NaCl,1
mM Na? EDTA,0.5% SDS, pH 8.3) and
gently shaked. The mixture was incubated
overnight at 37°C then, 200 microlitre of
saturated NaCl was added to the samples,
shaked gently and centrifuged at 12,000
rpm for 10 min. The supernatant fluid was
transferred to new eppendorf tubes and
then DNA was precipitated by 600 micro-
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litre cold isopropanol.The mix was invert-
ed several times till fine fibers appear:;
and then centrifuged for 5min. at 12000
rpm. The supernatant fluid was removed
and the pellets were washed with 500 mi-
crolitre 70% ethyl alcohol, centrifuged at
12000 rpm, for:5min .After. centrifugation,
the alcohol was: decanted or tipped.out
and the tubes blotted on Whatman filter
paper, till the pellets appeared to be dry.
The pellets were resuspended in 50 micro-
liter or appropriate volume of TE buffer
(10 mM tris, 1mM EDTA, and - pH8) sup-
plemented ‘with 5% ‘glycerol. The resus-
pended DNA was incubated .for. 30-60
min. with loading mix (Rnase+ loading
buffer) and ‘then loaded directly into.the
gel~weils : Lt

: Electrophoresisz Electrophoresis ' “was
performed for 2 hours at 50 volt in gel buf-
fer (1 X TBE buffer) at room temperature
with buffer level 2 mm cover the gel. Gel
was photographed using a Polaroid came-
ra while the DNA was visualized using a
312 nm UV transilluminator. . Electropho-
retic pattern of nucleic acids determined
total genomic damage of DNA. The inten-
sity of DNA nucleoprotein was measured
by Gel-Pro computer program as maxi-
mum optical density values (max.OD).,

Statistical Analysis: These data were

run on an IBM compatible personal com-
puter by using Statistical Package for So-
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cial Scientists (SPPS) for windows 11
(SPSS Inc., Chicago, IL. , USA). Data were
compared by using two types of statistics;
"Descriptive statistics: ‘e.g., ‘'mean (x) and
standard deviation (SD) and analytical sta-
tistics: e.g., ‘student’s ‘t-test (to ‘compare
two ‘groups) was used to“test association
between' variables. P value of <0.05. was
* considered statistically significant.

- 'RESULTS

- Liver (Plate 1 and gel Proanalyzer curve
1); there is intact DNA at zerotime , mild
DNA damage at 3h and 6h PM, moderate
DNA damage at 12h PM, severe DNA
damage at 24h PM."At 3h PM, there are
significant lower values of OD than con-
trol group (zerotime) at intact DNA [61.18
+ 3.33 versus 83.21 + 4.37, p < 0.001, table
1] but there are significant higher mean
values of OD than control ‘group at 600,
400 and 200 base pair (bp) [38.70 + 3.33
versus 7.30 & 1.63, 20.38 + 4.09 versus 7:25
+ 1,14 and 9.67 + 1.70 versus 4.20 £ 1.06 re-
spectively and p< 0.001, table 1. At 6h
PM, there are significant lower values of
ODithan control group (zerotime) at intact
DNA, 600, 400 and 200 bp [48.46 + 2.94
versus 83.21 + 4.37, 52.10 + 17.67 versus
7.30 + 1.63, 45.52 + 2.30 versus 7.25 + 1.14
and 20.65 + 3.33 versus 4.20 + 1.06 respec-
tively and p< 0.001, table 1]. At 12h PM,
there are significant lower values of OD
than control group (zerotime) at intact
DNA, 600, 400 and 200 bp [23.11
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4.11versus 83.21 + 4.37, 43.33 + 18.48 ver-
sus 7.30 + 1.63, 54.27 + 3.32 versus 7.25 +
1.14 and 28.23 + 3.08 versus 4.20 + 1.06 re-
spectively and p< 0.001, Table 1]. At 24h
PM, there are significant lower values of
OD than control group (zerotime} at intact
DNA [7.83 + 1.20 versus 83.21 + 4.37 and
p< 0.001] but there are significant higher
values of OD_ than control group at 600,
400 and 200 bp [29.06 + 14.54 versus 7.30 +
1.63, 71.82 + 8.76 versus 7.25 + 1.14 and
93.25 + 3.90 versus 4.20 + 1.06 and p<0.05,
<0.001 and <0.001 respectively, table 1].

-Spleen . (Plate 2 and gel Proanalyzer
curve 2); intact DNA at zerotime , mild
DNA damage at 3h PM, moderate DNA
damage at 6h and 12h PM and severe
DNA damage at 24h PM. At 3h PM, there
are significant lower values of OD than
control group (zerotime) at.intact DNA
[35.99 -+ 2.87 versus 46.55 + 4.12, p<0.05,
table 2] but there are significant higher
mean values of OD than control group at
600, 400 and 200 bp [37.66 + 1.20 versus
19.61 + 3.61, 33.40 + 1.36 versus 5.21 + 1.95
and 24.87 + 2.44 versus 14.96 + 1.87 respec-
tively ‘and pg 0.001, table 2]. At 6h PM,
there are significant lower values of OD
than control group (zerotime) at intact
DNA and 600 bp [11.95 4 2.27 versus 46.55
+ 4.12 and 14.76 + 2.22 versus 19.61 + 3.61
with p<0.001, 0.05 respectively] but there
are significant higher values of OD than
control group at 400 and 200 bp [37.13 +
0.89 versus 521 + 1.95 and 47.92 + 2.03

Vol. XVI, No. 2, July 2008



El-Harouny et al ...

versus 14.96 + 1.87 respectively and p <
0.001, table 2]. At 12h PM, there are signifi-
cant lower values of OD than control

"group (zerotime) at intact DNA and .600.

bp [7.86 + 1.10 versus 46.55 + 4.12 and
14,16 + 0.21 versus 19.61 .+ 3,61 with p <
~ 0.001 and <0.05 respectively, table 2] but
there are significant higher values of OD

- than .control group ‘at 400 and .200 bp.

[31.67 4+ 1.23 versus 5.21 4 1.95 and 63.88
1.86 versus 14.96 + 1.87 respectively and p
< 0.001, table 2]. At 24h PM, there are sig-
nificant lower values of OD than control
group (zerotime) at intact DNA [7.78 +
1.00 versus 46.55 + 4.12 and p <.0.001] but
there are significant higher values of OD
than control group at 600, 400 and 200 bp
[19.78 + 5.77 versus 19.61 £ 3.61, 27.08 +
1.44 versus 521 + 1.95 and 70.16 + 1.70
versus 14.96 + 1.87 and p<0.956, <0.001
and <0.001 respectzvely, table 2}.

Lung (Plate 3 and gel Proanaiyzer
curve 3); intact DNA at zerotime , moder-
ate DNA damage at 3h and 6h PM, severe
DNA damage at 12h and 24h PM. At 3h
PM, there are significant lower values of
OD than control group (zerotime) at intact
DNA [27.15 + 1.78 versus 65.25 + 2,10, p
0.001, table 3] but there are significant
higher mean values of OD than control
group at 600, 400 and 200 bp [83.11 + 1.98
versus 7.75 & 1.57, 63.20 + 1.42 versus 0.53
+ 0.039 and 50.02 + 1.85 versus 0.80 + 0.026
respectively and p< 0.001, table 3]. At 6h
PM, there are significant lower values of
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OD than control group (zerotime) at intact
DNA [16.26 + 1.66 versus 65.25 + 2.10 and
p< 0.001] but there are significant highér_
values of OD than control group at 600,

400 and 200 bp [62.11 + 1.45 versus 7.75 +
1.57, 74.62 + 2.25 versus 0.53.+ 0.039. and_
63.44 + 1.37 versus 0.80 + 0.026 respecﬁv_e~
ly and p< 0.001, table 3]. At 12h PM, there
are significant lower values of OD.than
control group (zerotime) at intact DNA.
[8.10 & 0.54 versus 65.25 + 2.10 and px
0.001] but significant higher values of OD
at 600, 400 and 200 bp [25:82 + 1.21 versus
7.75 + 1.57, 3822 + 1.62 versus 0.53 &
0.039 and 86.51 + 1.85 versus 0.80 4 0.026
respectively and p<0.001, table 3]. At 24h
PM, there are significant lower values of
OD than control group {(zerotime) at intact
DNA [6.88 + 1.29 versus 65.25 + 2.10 and
p< 0.001] but significant higher values of
OD at 600, 400 and 200 bp [31.73 £+ 1.62
versus 7.75 + 1.57, 55.40 + 1.77 versus 0.53
+ 0.039 and 91.82 + 1.64 versus 0.80 + 0.026
respectively and p< 0.001, table 3]. .

Brain  (Plate 4 and gel Proanalyzer
curve 4); intact DNA at zerotime , 3h and
6h PM with mild DNA damage at 12h and
moderate DNA damage at 24h PM. At 3h
PM, there are significant lower values of
OD than control group (zerotime) at intact
DNA [82.89 +2.11 versus 102.4 + 1.73, p <
0.001, table 4] but there are significant
higher mean values of OD than control
group at 600, 400 and 200 bp [10.02 £ 1.75
versus 552 + 1.69, 7.21 + 1.05 versus 3.56 &
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0.31 and 3.49 + 0.50 versus 2.43 + 0.20 re-
spectively and p 0.05, 0.001 and 0.05 re-
spectlveiy, table 4]. At 6h PM, there are
s1gn1fzcant lower values of OD than con-
trol group (zerotime) at intact DNA [77.42
+1 45versus 1024 + 1.73 and p< 0.001] but

there are 51gn1f1cant hlgher mean values of

OD than control group at 600, 400 and 200
bp [18.93 + 1.82 versus 552 + 1.69, 8.94 +
0.7 versus 3.56 + 0.31 and 4.96 + 0.34 ver-
sus 2.43 + 0.20 respectively and p< 0.001,
table 4]. At 12h PM, there are significant
lower values of OD than control group
(zerotime) at intact DNA [65.27 + 1.48 ver-
sus 102.4 + 1.73 and p< 0.001] but there are
significant higher mean values of OD than
control group at 600, 400 and 200 bp [25.82
+ 346 versus 5.52 + 1.69, 13.53 + 151 ver-
sus 3.56 + 0.31 and 14.64 + 1.40 versus 2.43
+ 0.20 respectively and p< 0.001, table 4].
At 24h PM, there are significant lower val-
ues of OD than control group (zerotime) at
intact DNA [28.27 + 1.51 versus 1024 #
1.73 and p< 0.001] but there are signifi-
cant higher mean values of OD than con-
trol group at 600, 400 and 200 bp [73.45 +

2.03 versus 5.52 + 1.69, 56.34 + 1.52 versus,

3.56 + 0.31 and 52.63 + 1.32 versus 2.43 +
0.20 respectively and p< 0.001, table 4].

Muscle (Plate 5 and gel Proanalyzer
curve 5); there is intact DNA at zerotime,
mild DNA damage at 3h, moderate DNA
damage at 6h PM and severe DNA dam-
age at 12h and 24h PM. At 3h PM, there
are significant lower values of OD than

Mansoura J. Forensic Med, Clin. Toxicol.
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control group (zerotime) at intact DNA
and 400 bp [55.10 + 1.83 versus 119.84 +
1.77 and 1.85 + 0.28 versus 4.27 + 0.46 re-
spectively with p < 0.001, table 5] but there
are significant higher mean values of OD
than control group at 600-and 200 bp [3.91
+ 0.83 versus 0.27 +'0.16 and 8.02 + 0.65
versus 3.27 + 0.25 respectively and p<
0.001, table 5]. At 6h PM, there are signifi-
cant lower values of OD than control
group (zerotime) at intact DNA [30.43 +
252 versus 119.84 + 1.77 and p< 0.001] but
there are significant higher mean values of
OD than control group at 600, 400 and 200
bp [12.71 + 1.74 versus 0.27 + 0.16, 9.12 %
0.61 versus 4.27 + 0.46 and 9.95 + 0.60 ver-
sus 3.27 + 0.25 respectively and p< 0.001,
table 5]. At 12h PM, there are significant
lower values of OD than control group
(zerotime) at intact DNA [19.23 + 2.10 ver-
sus 119.84 + 1.77 and p< 0.001] but there
are significant higher mean values of OD
than control group at 600, 400 and 200 bp
[37.82 + 0.90 versus 0.27 + 0.16, 46.83
1.06 versus 4.27 + 046 and 96.64 + 1.25
versus 3.27 & 0.25 respectively and p<
0.001, table 5]. At 24h PM, there are signif-
icant lower values of OD than control
group (zerotime) at intact DNA [17.26 +
2.91 versus 119.84 + 1.77 and p< 0.001] but
there are significant higher mean values of
OD than control group at 600, 400 and 200
bp [54.98 + 1.25 versus 0.27 + 0.16, 43.37 +
1.21 versus 4.27 + 0.46 and 1327 £ 341
versus 3.27 + 0.25 respectively and p<
0.001, table 5].
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.. DISCUSSION

Determination of the PMI is one of the
"most valuable subjects in forensic practice.
Howaever, it is often very difficult to accu-
rately determine the PMI in daily practice.
Forensic DNA technology has recently
~ been used to estimate the PMI (Hao et al.,
- 2007). DNA decays after death, in biologi-

cal samples, and the ensuing damage is -

manifested in many forms (Gilbert et al,
2003). So, this study aimed to profile post-
mortem degradation of DNA in relation

to PMI. DNA was extracted from the.

brain, lungs, spleen, liver -and skeletal
muscles of drowned rats at different PMI
(0, 3, 6, 12 and 24 hours postmortem). To-
tal genomic damage of DNA was deter-
mined by gel electrophoresis and its inten-
sity was measured by software Gel Pro

analyzer computer program as maximum

optical density.

In drowning cases, no previous re-
searches studied the relation between
PMI and DNA amount in these organs
by using this modified electrophoresis
method.

Generally, results of this study revealed
gradual degradation of intact nuclear
DNA in the studied organs with increas-
ing PMI. These findings coincide with
those of Luo et al. (2006) who showed
gradual decrease of bone marrow DNA
with prolongation of PML
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Concerning DNA maximal optical den-
sity, it showed a significant lower mean
values in the studied organs with increas-
ing the PMI than control group at zero
time at intact DNA which was prominent
in the lungs beginning from 3 hours PM

- and in t_he-épleen beginning from 6 hours

PM as seen in their computer charts.
While, there is a significaﬁt higher mean
value of maximum optical density than
control group at 600, 400 and 200 base
pairs which is prominent in the liver. .

In agreement with these findings, John-
son and Ferris (2002) reported that in tis-
sues such as liver and kidneys, enzymes
tend to be more active and accelerate
DNA decomposition. In the present study,

‘the used method was useful in detection

of fragmented DNA in the liver up to 24
hours PM. .. o . _

Also, Lin et al. (2000) observed that the
DINA degeneration rate of liver cells had a
linear relationship to early postmortem
period in rats.

Regarding spleen, there was descen-
dent trend of the amount of intact DNA at
the different PMI. This was similar to con-
clusion of Liu et al. (2004) by using flow

© cytometry while the method used in this

study is much easier in application. Chen
et al. (2005) showed also a good relation-
ship between spleenic DNA degradation
and PML '
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The fragmentation in DNA had be-

gun in lungs and skeletal muscles at
3 and 6 hours respectively; this may
"be also attributed to the presence of
many enzymes in these organs. Also,
postmortem skeletal muscles up regulate

proteolys1s related genes (Sanodou et al.,’
_ ?_004) Lo R

Considering brain DNA ‘degradation, it
occurred at slower rate than other organs
and become prominent at 24 hours PM.
Leonard et al. (1993) concluded that hu-
man postmortem brain collections will
continue to be valuable resources for the
study of gene expression and 1soiat10n of
nucieotlde sequences. ' '

According to the previous results of this
study, it can be concluded that the degra-
dation of DNA shows a well relationship
with early PMI (up to 24 hours) in the

Mansoura J. Forensic Med. Clin. Toxicol.
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studied organs. This degradation revealed
sequential time dependent process with
the potential for use as a predictor of PML
The slower degradation of brain DNA in-
vites more research use of molecular ge-
netic techniques for the study of PMI from
thIS organ. AR o

The present study used a simple, easy,
applicable and highly informative electro-
phoresis method that make it an ideal for
the busy forensic laboratory. So, this meth-
od can be used for a reliable and sensitive
analysis of PMI and future human studies
should ‘be considered ‘with more pro-
Ionged PMIL

It is also recommended to study DNA
degradation and PMI in different causes
of death for revealing if there is any effect
of the cause of death on DNA degradation
rate.
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Table (l) Comparlson of optlcal densnty 0f iwer DNA at d:fferent PMI

Mansoura J. Forensic Med, Clin. Toxicol.

Visualiz Zero t;me 3 pm g 'p 3 6h pm o ioop 1_3 12 h pm p e 24h pm i p
ed DNA | (meantSD) {m_ean:!:SD) s meangkSDY Lo (meaniSD) {meaniSD)
Intact |[83.21+4.37.] 61.18£3.33 1 0.000 . 48 46&2 94 ' _'0.000- 23 Ild:4 ii 11 0.600 - -7 83:&:1 20 1-0.000
600 bp* |7.30£1.63 | 38.7043.33 | 0.000 _ 52 10:1:17 67 £.000 - 43 331-18 48 1 0.000 29 065:24 54 0.033
400 bp | 7.25x1.14 - | 20.38+4.09. | 0.001 | 45.52+2.30 "} 0.000 | 54.27+3.32 .| 0.000 71.82+8.76 - 0.000
200bp  14.20£1.06 967:1:} 70 | 0.000.{20,653, 33 ' OOOO | 28.23+3.08 | 0.000-{93.25+3.90 | 0.000
*base paxr s s "P is 51gmﬁcant at<005 hagh[ysngm!'cant at 3’<0001 i
Table (2) Companson of optlcal densuy of spleen DNA at dlfferent PMI
Visualized | Zero time. TSm0 T 6unpm Y —Thon p 24hpm T
DNA : (meaniSD) (mean:kSD) S (meanszD} SR (mean:tSi_)) s {meangkSDY |
Intact - }46, 55:!:4 12 35 99+2,87.10.002 |11.95£2.27 . 10.000 |7.86+L.10 0_.0{1_0 7783:! 00 0.000
600bp l961:§:3 61 37.66:1:1.20.' 0.001 {14.76£2.22 10032 [14.16£0.21 10,027 119. 78&5 77 0.956
400bp - |5.211.95 ~ ]33.40+1.36 -10.000°|37.13+0.89 ']0.000 {31.67£1.23 {0,000 {27.58+1.44 {0,000
200bp 14962187 |24.8742.44 10.000 |47.9242.03 [0.000 [63.88+1.86  [0.000 {70.16+1.70 {0.000
Significantat P < 0,05 highly sigaificant ut P <0.00] :
Table (3): Comparison of optical density of lung DNA at different PMI.
Visualized | Zerotime § . 3 pm p. | Ghpm P 12hpm | p 24 h pm p
DNA (mean£SP) | (meantSD) (meantSD) (meantSP) C| {meanSD)
Intact 65.25+2.10 127.15£1.78 }0.000 ]16.26%1.66 |0.000 |8,10£0.54 0.000 {6.88+1.29 . | 0.000
DNA ‘ )
600 bp 7.75:1.57 |83.11:1.98 |0.000 |62.11£1.45 |0.000 }25.82£1.21 [0.000 |31.73%}1.62 |0.000
400 bp 0.5330.039_|63.20£1.42 ]0.000 [74.62+2.25 |0.000 |38.22+1.62 }0.000 55.40+1.77 10.000
200bp 0.80+0.026 | 50.02+1.85 '}0.000 63.44%1.37 1 0.000 86.51&_1.85 0.0_00 91.82+1.64 | 0.000
SignlﬁcanlatP<005 h1ghlysngn1ﬁcanta£P<000! Lo Ll o
Table (4): Companson of optlcal densﬁy of bram DNA at d:fferent PM!. L
Visualized | Zero _um_e _-_3_pm N . 1] _' . 6h__pm_ .p_- . 12h pm 3-p__' 2dhpm | P
DNA (meandSD) | (meanxSD) | - | (mean:SD) | (meanx8D) | 1 {mean:SD)
Intact 102.4+1.73 -|82.89£2.11 10.000 {77.42+1.45 -~ 10.000 - 65.27+1.48 - [0.000 |28.27+1.51 |0.000
600 bp 5524169 |10.0221.75 0.007 118.93:1.82 [0.000 '[25.82+3.46 10.000 {73.4542.03 [0.000
400 bp 3.56£0.31 ]7.21%1.05 - ]0.001 -{8.94x0.7  -[0.000 [13.53+1.51 {0.000 {56.34+1.52 _0.000
200bp 2,43£0.20 ~|3.4920.50 0.004 {4.96+0.34 - - {0.000 14.64il.40 ~10.000 152.6321,32 " [0.000
Significant at P < <005 haghlymgmﬁcantat?<000i L
Table {5): Comparlsan of optzca! densny of muscle DNA at dlfferent PMI
Yisualized Zero_tlm_e CApm p. 6h pm | p o 12hpm '_ p:| 24hpm | p
DNA (meantSD) (meaniSD) = (meau:kSD) © o (meandSD) o {mesm_iSD)
Intact 119.84%1.77 | 55.10£1.83 |0.000 [30.43+2,52 }0.000 | 19.23+2.10 {0.000 | 17.26+2.91 }0.000
DNA
1600 bp 027:0.16  |3.91£0.83 10,000 |12.71+1.74 }0.000 |37.8240.90 {0.000 | 54.98+1,25 ]0.000
400 bp 4274046 | 1.85£0.28 10.000 [9.12+0.61 |0.000 | 46.83+1.06 |0.000 |43.3741.21 {0.000
200bp 3274025  18.02£0.65 10.000 [9.95£0.60 }0.000 [96.64+1.25 |0.000 {132.7+3.41 |0.000
Significant at P <0.65  highly significant at P < 0.001
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Lat}c 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6

Lane 1 (control at zero time of death). Lane 2 (3 hours postmortem).
Lane 3 (6 hours postmortem). Lane 4 (12 hours postmortem).
Lane5 (24 hours postmortem). Lane 6 (ladder).
Plate (1): Gel electrophoresis of extracted DNA from rat liver at different postmortem interval
' ~ after drowning. .
Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6
I ] 4 Z e pd

“Lane 1 (control at zero time of death). Lane 2 (3 hours postmortem).
Lane 3 (6 hours postmortem), Lane 4 (12 hours postmortem).
Lane5 (24 hours postmortent). Lane 6 (ladder).
Plate (2): Gel electrophoresis of extracted DNA from rat spleen at different postmortem interval
after drowning. :

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XVI, No.2, July 2008




El-Harouny et al ... -
Lanie 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6

Lane 1 (control at zero time of death). I.ane 2 (3 hours postmortem).
Lane 3 (6 hours postmortem). . Lane 4 (12 hours postmortem).
Lane5 (24 hours postmortem). . Lane 6 (ladder).

Plate (3): Gel electrophoresis of extracted DNA from rat lung at different postrnoriem interval
after drowning.

Lane 1

Lane 2 Lane 3 Lane 4 Lane 5 Lane 6

R i S S

Lane 1 (cdla)_!_ét zero time of death). Lane 2 (3 hours postmortem),
Lane 3 (6 hours postmoriem). Lane 4 (12 hours postmortem).
Lane5 (24 hours postmortein). Lane 6 (ladder).
‘ Plate (4): Gel electrophoresis of extracted DNA from rat brain at different postmortern interval
after drowning,.
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Lane\l Lane 2 Lane 3

Lane 4 Lane 5 Lane 6

Lane | (control at zero time of death).
Lane 3 (6 hours postmoriem).
Lane5 (24 hours postmortem).

Lane 2 (3 hours postmortem).

Lane 4 (12 hours postmortem).
Lane 6 (ladder).

Plate (5): Gel electrophoresis of extracted DNA from rat muscle at different postmortem inter-
val after drowning.
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Chart (1): Computer chart by gel Pro-analyzer shows the intensity of DNA against the molecu-

lar weight of each specified base pairs in rat liver at the studied pm intervals after
drowning. '
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| Spleen DNA Zero time
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Chart (2): Computer chart by gel Pro-analyzer shows the inten

sity of DNA against the molecu-
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lar weight of each specified base pairs in rat spleen at the studied pm intervals after

drowning.
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Chart (3): Computer chart by gel Pro-analyzer sho
lar weight of each specified base pairs i

drowning.
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BRAIN DNA Zero time
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Chart (4): Cormputer chart by gel Pro-analyzer shows the intensity of DNA against the molecu-
lar weight of each specified base pairs in rat brain at the studied pm intervals after

drowning.
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Chart (5): Computer chart by gel Pro-analyzer shows the intensity of DNA against the molecu-
lar weight of each specified base pairs in rat muscle at the studied pm intervals after

drowning.
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