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Effect of Diazepam on the development of Chrysomya megacephala
(Diptera: Calliphoridae)
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Abstract: Chrysomya megacephala species of the calliphorid flies were collected from the
decaying meat in the Aurangabad region. The life cycle includes egg, three instars, pre-pupa,
pupa and adult stages. Alterations in the life cycle of Chrysomya megacephala species was
studied after exposure to diazepam.Diazepam, a sedative drug lowered the rate of growth at
higher concentrations.  The pupation last longer in C. megacephala. The adult emerged out
after nine days in control while at 12 ppm and 16 ppm diazepam containing food, the adults
emerged out after 10 and 11 days respectively.
Key words: Calliphorid, Chrysomya megacephala, diazepam, life cycle.
Introduction

The investigation of crime can be termed as forensic science. Forensic science consists
of various well balanced combinations of subjects including crime scene investigation techniques,
advanced microbiological and chemical analysis and specialist areas such as forensic
entomology. It fulfills the growing demand for expertise in incident scene investigation,
enforcement and monitoring work, laboratory analysis of evidence, physical evidence collection
and defense of testimony (Lincoln, 2010).Forensic entomology is the broad field where the
judicial system and arthropod science interact.The availability of accurate post mortem interval
can be responsible for the overall direction of an investigation and the interpretation of
entomological evidence may eventually be the deciding factor of guilt or innocence in a court
of law (Byrd and Castner, 2001).

The blow flies(callphorids) are especially important for establishing postmortem interval
because of their profound association with a corpse soon after death. In addition to estimating
the minimum postmortem interval at crime scenes, the larvae of these blow flies are able to
expose other important information about crimes such as place of death, manner of death and
the presence of drugs or toxins in a corpse (Carvalhoet al., 2004; Catt's and Goff 1992; Goff
1991; Introna et al., 1998; Lee 1989; Lord 1990; Smith 1986). These blow flies are also
useful in matters involving sudden death (Leclercq, 1969).Chrysomya megacephala which
belongs to the family Calliphoridae (blowflies) is a warm-weather fly with a greenish-blue
metallic box-like body. This fly can be a nuisance to humans and cause accidentalmyiasis
(Brundage, 2009).

Insect development depends on temperature, humidity percentage and some
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relationship to different drugs on different stages of their life cycle.A sedative is a substance
that induces sedation by reducing irritability (Johns Hopkins Colon) or excitement (Dorland's).
At higher doses it may result in slurred speech, poor judgment, staggering gait and slow,
uncertain reflexes. Doses of sedatives such as benzodiazepines when used as a hypnotic to
induce sleep tend to be higher than those used to relieve anxiety whereas only low quantity of
doses are needed to provide calming sedative effects (Montenegro et.al. 2005).

Diazepam is one of the most frequently prescribed drugs of the benzodiazepine group,
first approved for usage in the early 1960s. It is used in treatment of anxiety and anxiety
related muscle relaxant, anti-epileptic and pro-operative sedative. Regular long-term use of
this drug can lead to the physical and psychological dependence. Diazepam and its metabolites
are regularly detected in post-mortem sample and often in conjugation with other illicit drug.
Forensic entomology is method of estimation of postmortem interval, but comparatively little
research has examined the use of larvae in forensic entomology in India. Forensic entomology-
toxicology includes the study of effects of toxins and drugs on development rate of carrion-
feeding insects to use these as alternative sample matrices in the absence of other sample.
Analysis of living material, such as larvae offers a number of technical advantages for detection
of drug over putrefied human remains. The presence of the sedative drugs in the dead tissue
can also cause the effect on the longevity of the life cycle stages in the insects of forensic
importance and hence it is essential to study the effect of the sedative drug diazepam on the
periods of the developmental stages.
Materials and Methods:

The Chrysomya megacephala (Calliphoridae) flies were used as the biomaterials.The
flies does not need the flesh of specific animal and hence those which occurs on the dead
human body, also occurs on the flesh of any animal and hence for the study goat or other
available flesh in the market was used. After one day of purification, the liver and other meat
was placed in open air for collection of flies. After some time the flies gathered on the rotten
liver. The flies of calliphoridae family were collected by means of insect collecting net, after
identification they were released in insect rearing cages.
Treatment of Diazepam:

The flesh was finely chopped in the mixer and was mixed with the diazepam so as to
make the concentration as 4ppm, 8ppm, 12ppm and 16 ppm. The first instar maggots were
released on 50 gm each of the diazepam mixed flesh in separate culture chambers, one with
only flesh was maintained as control. Fresh chopped meat was provided twice a day as food.
Honey soaked in cotton was also provided as the source of sugar and glucose. Wet cloth
piece was maintained on one side of the cage to maintain the humidity. The feed was changed
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on each day and the mortality was recorded.
The developing stages were collected on each day, were narcotized in menthol water

and were stored in vials containing AGA solution (alcohol, glycerol and acetic acid). Narcotization
inactivates the maggots at relaxed condition, and thus after preservation there is no contraction
of the maggots. The vial was labeled as the stage collected, date and time. The stages were
photographed and weighed on the electronic balance. Measurements of these stages were
made by means of the microscope whose least count is 0.001. At the same time the temperature
and humidity were recorded. Measurements of five maggots were done at each time and their
average with the standard deviation.The data obtained is tabulated in the tables for different
groups.
Results and Discussion

The flies belonging to the family calliphoridae of the order diptera found on the decaying
flesh in Aurangabad region were Chrysomya megacephala (Fabricius, 1794). Chrysomya
megacephala is considered one of the most important species of flies in forensic science,
because it is one of the first species to show up on a corpse. A post mortem interval can be
calculated easily when Chrysomya megacephala larvae are found on a body because of their
abundance. In most forensic entomology cases either have C. rufifacies or Chrysomya
megacephala found on the decaying corpse in many areas of the world (Shiuh-Feng and Yeh,
2008). It's wide geographical distribution, high fecundity and larval dispersion patterns make
it a forensically important flyand allow it to be used in many forensic cases around the world.
The larva movesaway from the food source pupate and find a safe place to metamorphose. It
is an important factor for forensic entomologists so that they can accurately calculate a post
mortem interval.

For the treatment of diazepam eggs of Chrysomya megacephala were collected on
first day. Then thirty eggs were placed separately on 0.0 ppm (Control), 4ppm, 8ppm, 12ppm,
16ppm diazepam containing chopped flesh. The observations were made each day with respect
to the dose of concentrations and are given in the table 1.

The results showed that diazepam treated food cause the effect on growth of the
larvae. As the quantity of diazepam increases in the food the larval development slows down
and the pupal development was also delayed. The flies emerged first from control then from
4ppm, while in higher concentrations, the pupation was delayed as per the dose of diazepam
as given in tables1. The temperature variations and the humidity variations in the room conditions
at the time of experiment are also mentioned in the table 1.
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Table 1.Effect of diazepam on the Morphometric parameters of life cycle stages of
Chrysomya megacephala.
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The blowfly eggs of many genera are of forensic importance and have been studied in
many parts of the world (Kitching, 1976; Greenberg and Szyska, 1984; Erzinclioglu, 1989;
Liu and Greenberg, 1989; Greenberg and Singh, 1995; Greenberg and Kunich, 2002). It has
been recorded breedingin human faeces, meat and fish (Laurence, 1981) and is a vector
fordiseases.Liu and Greenberg (1989) have been developed keys and diagnostic descriptions
for egg, larval, and pupal stages for several flies of forensic importance.

The most important use for entomological data is the estimation of the postmortem
interval (PMI) or time elapsed since death (Hall, 2001).The Postmortem Interval (PMI)
provides an important piece of information in homicide investigations and untimely deaths
(Byrd and Castner, 2001). Developmental data for primary blow flies provide the most accurate
information for estimating the PMI (Greenberg, 1991).

Important work of entomotoxicology is the investigation of the effects of drugs and
toxins on arthropod development (Goff and Lord, 1994). Goff et. al., (1991) reported that
use of drugs prior to death can result in an inaccurate estimation of PMI based on insect
development. Bourelet. al., (1999) observed that morphine can cause an underestimation of
the PMI in Luciliasericataby 24 hours. Ethanol caused significant differences in maggot length
for third instars feeding on treated meat compared to an untreated control in field conditions
(Tabor et. al., 2005). Monthei (2009)studied effects of different concentrations of ethanol on
maggot development of the black blowfly, Phormiareginain which he observed that in ethanol
treated tissue, development of maggot take more time than its control.

Studies show that use of different toxins and drugs can affect maggot development
rates, resulting in inaccurate estimations of postmortem intervals (PMI) based on insect
development (Goff et al., 1992, Bourelet. al., 1999). Goff et. al., (1993) also showed the
effects of amitriptyline on larvae of P. ruficornis(Fabricius) reared on tissues of rabbits that
were administered different dosesof the drug.In laboratory experiments investigating the effects
of heroin, Arnaldoset. al.,(2005) also observed the time taken to complete individual larval
stages in Sarcophagatibialiswas considerably longer, in contrast to those larvae which were
not fed heroin.

Several times the victims commit suicide or murdered by giving the sedative drugs and
under such conditions the body tissue has large amount of the sedative drug. This drug can
affect the duration of the life cycle stages and hence in such condition to find the correct Post
Mortem Interval (PMI), it is essential to have the standard data related to such fact and hence
effect of some sedative drugs on the duration of the life cycle stages and the impact on their
morphometric measurement was done. The commonly used sedative drug, diazepam were
used in the present study and their impact on different stages of life cycle of the flies
andmorphometric parameter helps in crime investigations.
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