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SUMMARY 
Estimation of postmortem (PM) time is very important specially from 
the forensic medicine views as well as the development of a new 
accurate techniques for determining this time must be considered in 
these purposes. In this study, ninety male albino rats divided into 9 
groups (10 rats per group) were used. Each rat was injected with I ml 
heparinized dextrose solution, then sacrificed by administration of an 
overdose of chloroform and the time of respiratory arrest (death) was 
recorded. Each cadaver was kept in a temperature of 3-4 °C prior to 
collection of the blood sample. The blood samples were collected from 
the rats of group A immediately after death (PMI= zero). While other 
groups ofB to I the blood samples were taken after 6, 12, 24, 36, 48, 60, 
72 and 96 hours PM. Each blood sample was centrifuged immediately at 
14 000 rpm for I 0 minutes. Estimation of chloride, sodium and 
potassium were adopted in collected serum at allover the various time. 
Our results revealed that: (1) A negative correlation between chloride 
and PMI. Serum chloride decreased rapidly during the first 24 hours 
after death, from an antemortem (zero time) mean value of 102.366 ± 
0.634 mrnol, then continued to decrease (at slow rates) to reach a mean 
value of 65.047 ± 0.809 mrnol at 96 hours PM. (2) A negative 
correlation between sodium and PMI. Serum sodium level showed 
relatively some stability (very slow decrease) during the first 6 hours 
following death (mean values ofl42.026 ± 1.244 mmol and 139.483 ± 
0.967 mmol at PM intervals of zero time and 6 hours respectively), then 
decreased rapidly between 6 and 24 hours PM, followed by decline at 
slow rates to reach a mean value of 68.703 ± 1.433 mmol at 96 hours 
postmortem. (3) A positive correlation between potassium and PMI. 
Serum potassium concentration increased during the first 24 hours after 
death (from a mean value of 5.445 ± 0.125 mmol at zero time to a value 
of 47.265 ± 1.411 mrnol at 24 hours postmortem), then continued to 
increase at progressively slow rates to reach a value of74.323 ± 2.307 
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mrnol at 96 hours PM. (4) A negative correlation between 
sodium/potassium concentration ratio and PMI. Serum 
sodium/potassium concentration ratio decreased very rapidly during the 
first 24 hours following death, from a mean value of26.083 ± 9.952 at 
zero time, then this ratio continued to decrease in progressively slow 
manner, to reach a mean value of0.924 ± 0.621 at 96 hours PM. From 
this study, I can conclude that the concentration of chloride, sodium, 
potassium and sodium/potassium concentration ratio in serum of rats can 
be used as an indicator for determining the time elapse after death 
(specially in winter season or in a cold conditions). 
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interval (PM!). 

INTRODUCTION 

Estimation of postmortem time is important and the development 
of new accurate techniques for determining this time is highly desirable 
for use in forensic medicine. The evolution of methods based on body 
temperature (Knight, 1988), and recommendations for the practical 
application of the classical physical signs of rigor mortis, such as lividity 
and temperature, as well as supravital response of skeletal muscle and 
measurement of the central brain temperature were reported (Henssge et 
al., 1984; Medea et a!., 1986). Furthermore, chemical methods such as 
the determination of potassium in vitreous humor had been applied 
(Wensing et a!., 1986; McLaughlin and McLaughlin, 1988; Coe, 1989; 
Ibrahim et al., 1991; lange eta!., 1994; Sharkawy and Zaky, 2000). 

A reliable chemical method for estimation of postmortem 
interval (PM!) have been directed towards revealing some constituents 
of a body fluid, the concentration of which ranges within narrow limits 
during life and varies in a time-related manner postmortem (Schleyer, 
1963; Coe, 1977; Henry and Smith, 1980). Studies during the early 
postmortem period in rats, have revealed time-dependent changes in 
plasma total solute content (Querido and Knobel, 1986), in the product 
of erythrocyte intracellular water content and potassium concentration 
(Querido and Pillay, 1988), in plasma chloride concentration in rats 
(Querido, 1990 b), and in the plasma sodium/potassium concentration 
ratio (Querido, 1990 a). 

Postmortem changes in plasma sodium and potassium 
concentrations have always been considered to occur too rapidly and 
with too great degree of individual variation, to be of any practical value 
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