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Abstract 

Determination of wound age and vitality is a critical problem in 

forensic medicine, where specialists rely on it to return to the crime scene 

and find the offender by identifying the time period of the wounds and 

determining their vitality if they occur before or after death. In this study, 

we planned to assess the histopathological changes in the experimental 

incisional wounds along the different periods of time related with ante-

mortem or post-mortem times during the first minutes and hours. In 

addition, to find out the correlation between the degree of expression of 

inflammatory cells markers (CD15, CD68) and inflammatory mediators 

marker (IL-6, TNF- -mortem and post-

mortem in rats.  

Thirty-nine rats wound skin biopsies were studied.. Linear wounds 

were inflicted on the rats' skin, and samples were obtained after each 

group's time period expired and maintained in the 10% Neutral Buffered 

Formalin for histopathological evaluation and immunohistochemical 

examination. samples were taken in ante-mortem groups at the ages of 

30, 60, 180, and 360 min and in post-mortem groups within 30, 60, 180, 

and 360 min with control samples (unwounded group) 

The histopathological examination of the wound groups prior to 

death revealed vital reactions such as bleeding, congestion, and expansion 

of the diameter of blood vessels near the wound site. For the ante-mortem 

wounds in all time intervals examined, the number of neutrophil and 

macrophage in the wound was shown. neutrophil appeared at 30 min and 

sharply increased from 60 min until 360 minutes of the wound. In 

addition, there was an increased in macrophages from 180 min after the 

wound. The histopathological changes in wounds after death were 

restricted to hemorrhage, with symptoms of autolysis shown 180 minutes 

beyond the wounds' lifetime. 
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Immunohistochemical results showed that the number of stained 

cells with CD15 were significantly expressed in all time intervals of ante-

mortem compare with post-mortem wounds. CD15-positive neutrophils 

were expressed in ante-mortem wound with a minimum interval time of 

30 min. In addition, the ratio of CD15-positive neutrophils after 360 min 

from injury considerably exceeded those after 30 and 180 min from 

injury. Immunohistochemical results showed that the number of CD68-

positive macrophages began at 30 minutes in ante-mortem wound, but 

very few began to increase at 180 minutes and reached the highest level 

at 360 minutes. Because the negative expression of CD15 and CD68 in 

all post-mortem groups, they could be a marker for comparing between 

the ant-mortem and post-mortem wounds. 

Furthermore, the Immunoreactive findings of the current study 

showed that inflammatory mediators (IL-6 and TNF- not 

expressed in unwounded skin samples and the periods after the induction 

wound produced an increase in the expression area of both markers. The 

earliest expression of both inflammatory mediators was noticed in 30 min 

ante-mortem wound time whereas the reactivity increased at 180 min and 

peaked at 360min. In this study, the expression of IL-6 and TNF-

negative or low in areas far from wound margin in ante-mortem wounds, 

unwounded specimens and the post-mortem wounds.  

This study suggests that it is feasible to use histopathological 

examination to estimate the age and vitality of the wound based on the 

appearance of inflammatory cells in the wound, which is an essential 

biomarker of vital wounds. In addition, immunohistochemical testing 

may be used to identify the levels of expression of inflammatory 

mediators and inflammatory cell markers, which can then be used to 

estimate the age and vitality of the wounds.   


