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Abstract  

One of the most important measurements of time since death is 
the postmortem interval (PMI). Crucial and typical inquiries in forensic 
medicine. scholars in medical law and In the past, forensic pathologists 
from all over the world investigated the estimation of PMI in great 
detail, and today, numerous unique techniques and cutting-edge 
technologies are used in the field. Chinese forensic investigators have 
likewise worked on the estimation for several centuries of the PMI, and a 
significant number of outstanding studies have been published in 
Chinese rather than in English, although these aren't as well-known or 
accessible outside. that's why we have reviewed pertinent studies 
released by Chinese forensic researchers in the recent decades. The 
objective of this review is to give a succinct overview of the current chinese 
forensic researchers have made progress in estimating PMI using 
molecular biology. The use of spectroscopy, entomological techniques, 
energy shifts, thanatochemistry, and other techniques. 
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Introduction 
One of the most crucial and frequently questioned concerns in forensic 
practice is how to determine the postmortem interval (PMI), or time since 
death. Additionally, it is a vital responsibility of the forensic pathologist 
who is called in when a body is discovered. A precise calculation of the 
PMI from the perspective of criminal law allows for the verification 
of witness testimony, reducing the number of suspects and 
potential alibis. An investigation may become confusing and difficult 
if PMI is estimated inaccurately. Chinese forensic researchers made 
significant advancements in PMI estimate from 1984 to 2015. Numerous 
techniques have been used to estimate the amount of time since 
death. These techniques can be categorized as follows: molecular 
biology techniques (degradation of DNA, RNA, or proteins); spectroscopic 
technology (Fourier transform infrared or Raman microspectroscopy); 
entomological techniques (either a carrion insect development 
or a succession model); estimation of energy changes in the body after 
death (cooling or blood ATP levels); thanatochemistry techniques 
(desc there is still more work to be done before many of the 
research on the estimation of PMI, despite the fact that they have 
been conducted over a long period of time. The objective of this article 
is to give a brief overview of the chinese forensic researchers 
have achieved advancements in PMI estimate techniques [1].  

RNA is broken down by ribonucleases that are found in the cell as well as 
those that come from bacteria or other external sources after an organism 
dies. DNA and other proteins are often assumed to be more stable than 
mRNA. But numerous forensic laboratories have tracked RNA degradation 
to calculate PMI following significant methodological 
advancements in RNA extraction, reverse transcription, 
and the development of real-time quantitative PCR [2]. In 
2013, Young et al. investigated the variations in RNA degradation 
rates that depended on time. They discovered that estimating PMI for 
pigs buried in a shallow burial for up to 84 days may be done using a 
fragment of b-actin RNA from tooth pulp. Recently, PMI assessment 
based on RNA degradation has also been studied by Chinese 
forensic researchers. Few studies have used RNA degradation to 
calculate PMI in the past since it was challenging to extract the RNA. 
Chinese researchers who have been studying this issue for the past ten 
years have discovered that measuring RNA degradation after death is 
particularly helpful for accurate PMI estimation, but since all of the 
experimental samples came from rats, we are unsure of the 
generalizability of these findings to humans. Another drawback is that 
research on RNA degradation are frequently conducted at a constant 
temperature, which obscures the impact of shifting environmental 
factors on RNA degradation. Additionally, employing soft tissue 
samples that produced wildly disparate outcomes, all of these 
experiments were carried out during rather brief periods of time. The 
goal of this review is to give a succinct overview of the advancements 
made by Chinese forensic researchers in the field of PMI estimate 
techniques [3]. 

During death, intrinsic cellular nucleases are released cause the 
chromosomal DNA to sever into more compact pieces 
throughout time. Chromatin is lengthened as the PMI grows until there was 
no high molecular weight DNA remnants of (HMW-DNA). DNA 
breakdown as a The PMI predictor has been researched for more than 
40 years. Numerous elements, including temperature, pH levels, and 
illnesses, have an impact on DNA breakdown rates a few others The 
influence of temperature must be overcome Larkin and colleagues 
looked into the impact of accumulated degree-days on the skeletal 
muscle DNA yield and its potential use in calculating the PMI. 
Various tissues degrade DNA at different rates. spleen, kidney, and 
liver as well as in samples from various organisms (rat or human). 
Regrettably, in such examines the quantitative analysis and 
extraction of DNA are often done in well regulated environments. 
situations and a tiny mistake can result in misleading results. 
Additionally time-consuming and expensive, this work. Additionally, 
the majority of the information merely be used to get quick PMI 
estimates. DNA degradation is therefore thought to be of low 
importance adding worth to forensic investigations that call for an 
estimation of PMI [4]. 

Among organisms' fundamental cellular components is protein. found in 
all organs and tissues. Cellular proteins deteriorate at the end of life 
due to a variety of enzymes for proteolysis. technological progress 
enabled researchers to use a variety of techniques to investigate 
the connection between protein degradation also PMI The complement 
3 (C3) cleavage of blood from human cadavers was investigated by 
Huang et al. They discovered since the longer the time and the hotter 
the temperature the C3 cleavage speed increased with time-frame; there 
was also a C3 cleavage and substantial positive connection plus the 
PMI. the amount of HHF35 reduction of staining in the skeletal and 
cardiac muscles within a specific range, cells increase with higher PMI 
[5]. As the PMI was extended, the troponin I content of the human 
pectoralis muscle steadily reduced. In the same year, noted that a 
prolonged PMI considerably raised the myofibril fragmentation index. 
Human myoglobin's rate of deterioration in skeletal and cardiac muscles 
was documented by Bian et al. In rat lung and heart muscle, Kuai 
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et al. discovered that tubulin levels varied with PM. However, Liu et al. 
discovered that there was a significant association between actin 
degradation and PMI, with the coefficient of determination (R2) exceeding 
0.75 in the rat's brain, skeletal muscle, liver, lung, and kidney. DNA breaks 
down proteins at a same rate. The degradation curve for proteins, RNA, and 
RNA frequently resembles a parabola or a straight line. Some proteins, 
including actin, are frequently utilized as markers for PMI assessment due 
to their intrinsically stable structure. Thyroglobulin and tubulin. Although 
there is a considerable association between certain proteins and PMI, the 
procedure environment is still a factor in protein breakdown temperature 
and rotting germs, which makes things more difficult the use of this 
technique in forensic procedures. 

One example is Fourier transform infrared (FTIR) spectroscopy. One of the 
most effective techniques for taking IR spectra of biological components. It 
is quick and produces a potent result. due to the fact that signal with only a 
few micrograms of material IR penetration depth is not sample-dependent. 
Thickness [6]. Recent advancements in instrumentation technology have 
made Raman microscopy possible. Developed in biology as a potent 
analytical tool. Confocal Raman microscopy (CRM) uses a laser to achieve 
submicron resolution, or about 200 nm within the range of visible 
wavelengths. Additionally, it is not affected by the amount of water in 
the samples. Many, Chinese forensic researchers have used spectroscopy 
to PMI projection [7]. 

Forensic entomologists typically employ an insect succession model or 
a carrion insect development model to determine the passing of time. 
The more popular method of the two is insect development, which 
makes use of a model to establish the age of carrion insects discovered on 
or close to the corpse. In the event that oviposition or larviposition 
took place on the deceased just after death, this figure then offers a minimal 
PMI. The estimation of longer PMI is primarily accomplished using 
entomological techniques [8]. Even while entomology is crucial for 
estimating PMI, there are still some drawbacks. Subjectivity of the 
investigator, such as seasonal and regional characteristics, frequently 
skews the results. The work of forensic entomologists from throughout 
the world has led to the identification of numerous insects that can be 
used to determine PMI. In order to investigate the connection between 
carrion insects and PMI, other novel techniques have also been used in 
this study, including GC-MS, optical coherence tomography, artificial 
neural networks, and virtual forensic entomology. The temperature of a 
body or the ATP levels in the blood can be used to track an organism's 
energy changes as it decomposes. In general, postmortem cooling 
measurements yield the most precise estimations of the time of 
death. Adenosine 50-triphosphate (ATP) is a conserved and highly 
specific marker that might be helpful for identifying the PMI with various 
causes of death because to its crucial function in energy metabolism. 
Chinese forensic scientists took rectal temperatures from 581 corpses 
that ranged in age from 1 to 80 years. They created various 
regression formulas for PMI calculation and discovered that the 
ambient temperature, wearing warm clothing, and the placement of the 
corpse all significantly affect how quickly the body temperature drops [9]. 

Ten years later, Wang et al. investigated the connection between PMI and 
the liver, rectum, and ear temperatures. Numerous regression models 
have also been developed by Chinese forensic researchers for the estimate 
of PMI using the corpse cooling process. However, environmental 
considerations, particularly the ambient temperature, remain major 
issues that must be resolved before this technology may be applied to 
forensic practice in the future. In light of these issues, researchers in 
different nations have utilized climate-control chambers to investigate 
the effects of the atmosphere on the estimation of PMI. 

To account for the impact of frequent temperature changes, they have 
additionally used accumulated degree-days. The state of one's body, the 
cause of death, and the temperature of the environment all have an 
impact on blood ATP levels. Therefore, all forensic researchers are still 
working on finding a more accurate way to estimate the PMI using energy 
changes [10]. 

Discussion
Chinese forensic researchers have made various attempts over the past few 
decades to develop techniques that could aid in more precise PMI 
estimation, as we have detailed here. So far, if employed alone, none of 
these enables us to determine the PMI with exact precision. Currently, the 
Henssge nomogram is typically used for the early PMI (up to 24 h), in 
addition to an evaluation of hypostasis and rigor mortis, occasionally taking 

into account some supra-vital reactions. However, recent Chinese forensic 
science investigations have suggested the potential for novel approaches to 
estimate early PMI. These studies included assessments of DNA or RNA 
degradation and pH measurements [11]. Additionally, considerable effort is 
being done at Chinese research institutes to provide approaches for longer 
PMI estimations, such as utilizing spectroscopy and entomological 
techniques. Although the former is frequently regarded as a conventional 
technique to estimate lengthier PMI, it does have significant drawbacks. The 
approaches for estimation are somewhat subjective and lack a standard for 
verification, therefore external influencing factors may have a significant 
impact on the final PMI estimation. Second, varying geographical and 
seasonal characteristics have an impact on how accurately long PMI 
estimations are made. On the other hand, spectroscopy is convenient, 
effective, and typically simple to perform. Thus, it exhibits 
excellent applications to PMI estimate potential. However, the clear 
disadvantage is that the surrounding temperature always affects the sample 
being analyzed, making it challenging to account for utilizing 
spectroscopy methods. Considering the ongoing advancement of new 
technology A growing variety of techniques have been evaluated for 
calculating the PMI. Regrettably, there are still In forensic practice, there is 
no straightforward technique that may offer an exact calculation of PMI. It 
seems that utilizing a the upcoming fashion is for multiple approaches to 
be combined for calculating the PMI. Influential environmental aspects 
should always be considered, regardless of the strategy considered when 
examining forensic casework samples [12]. 
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