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he fundament of toxicology is the risk-benefit analysis. Cer-

tain chemical exists in the environment that if ingested, even
in minute quantities, may alter bodily functions, induce death and
interfere with the rate of decomposition of dead bodies. Ancient
cultures discovered and reported many naturally occurring toxins
that have been used in medications, hunting, and wars. In China,
Emperor Shen Nung (2700 B.C.) documented having experiment-
ed with toxicants and medicinal plants.! Eight Egyptian papyti dat-
ing from 1900-1200 B.C. reported the eatly use of poisons.! The
Ebers papyrus, dated 1500 B.C,, contains the methodology for col-
lections, preparations, and administrations of more than 800 drugs
and poisonous recipes,' including opium to alleviate pain. Hindu
medicine in India from 800 B.C. to 1000 A. D. references poisons
and antidotes. The Greek army physician, Dioscorides (A.D. 50-
100), was assigned to classify toxicants.! The Romans (A.D. 50-400)
made use of poisons for executions and assassinations.! Avicenna
(A.D. 980-1036), a master of many disciplines, was considered to
be an Islamic authority on poisons and their antidotes. In A.D.
1198, Rabbi Moses ben Maimon (died in December 13, 1204, Fus-
tat, Egypt) wrote a book entitled “Poisons and Their Antidotes” which
was a first-aid guide to the treatment of poisoning, Swiss physician
Paracelsus (1493-1541), the father of modern toxicology, stated
that all compounds are toxic, provided the dose is high enough.
The fall of the Roman Empire has historically been attributed to
lead poisoning,? and there is lead found in narcotics today that can
cause poisoning.®> Deaths from toxicants ate important aspects of
medicine, particularly forensic medicine.

In death, cells die and enzymes digest the cells from in-
side out in a process called “autolysis”” Gastrointestinal tract bac-
teria destroy the soft tissue-producing liquids, and volatile mole-
cules such as hydrogen sulfide, carbon dioxide, methane, ammonia,
sulfur dioxide, and hydrogen attract insects, orders Diptera (flies)

and Coleoptera (beetles).* The first recorded incident in which
insects were used in a criminal investigation was in 13™ century
China, as desctibed in Sung Tzu's book entitled “The Washing Away
of Wrongs”*> When a farmer was found murdered in a field with
a sharp weapon, all the suspects were told to place their sickles
on the ground.* Only one sickle attracted blowflies to the trace
amount of blood hidden to the naked eye, which resulted in the
confession by the murderer. The use of entomology as a tool in
forensic investigations was documented in 18" century in France,
where entomological data was admitted as proof for the acquittal
of the occupants of a residence where skeletonized remains of
a child were found. Mégnin (1828-1905) established the science
of forensic entomology by evaluation of the insect succession on
corpses.’

Entomo-toxicology is a valuable field that intends to de-
termine the time of death, known as postmortem interval (PMI).
PMI is the time between the death and discovery of a corpse. PMI
can be determined by using insect colonization, calculating the age
of immature insect stages feeding on a corpse, and analyzing the
necrophagous species present on a cadaver.>*!! Furthermore, en-
tomo-toxicology has seen significant advancements regarding the
detection and identification of toxicants in bodies that have been
considerably decomposed or burned where fluids and tissue may
be at a premium.>** However, different environmental factors can
affect not only the time for an appearance on a cadaver but also the
insect composition. It has been demonstrated that some household
products, including insecticide, can increase development time, de-
crease the size of adult flies, and even influence insect survival
rates.'? It has also been noted that insecticide can alter insect fauna
and entomological succession.'? One study noted that Coleopteran
insects (adults and larvae) were predominate and double the pro-
portion of dipterous insects (adults and maggots) for zinc phos-
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phide-intoxicated dead groups in the winter season compared to
that of control." Studies by Tellez et al,'® reported that the insecti-
cide did slow insect feeding on the ortho-treated chicken, and thus,
its decomposition was significantly delayed. However, the untreat-
ed chicken decomposed after one week of the experiment and sig-
nificant insect attraction activity was observed. This indicates the
necessity of considering the effects of environmental toxicants on
a cadaver when investigating and determining an estimated PMI, as
the normal insect succession can be skewed or delayed by the use
of chemicals, such as the pesticides.

All in all, environmental toxicants, including but not lim-
ited to pesticides and heavy metals, can alter both the living organ-
isms and the decomposition rate of dead organisms. This must be
considered in the practice of forensic entomo-toxicology.
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