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—ABSTRACT

The blowflies of Chrysomya albiceps are of medical and forensic importance. As they represent the

most commonly studied insects in relation to forensic entomology because larvae of Chrysomya albiceps

are the insects that are most commonly associated with corposes. The present work aimed af determina-

tion of the effect of codeine phosphate on Chrysomya albiceps larvae. The larvae in this work hatched

from eggs of adult flies reared on rabbit tissues injected by lethal dose of codeine phosplzare were used to

observe the effect of the drug in comparison to control group. Both groups were abserved by scamzmg

_ electron microscopy (S.E.M.). Ultrastructural changes were observed in larvae reared on treatea’ rabbits.

_ _These ckanges were in the form of d:stortzon in cephalic segment where there were dtsromon in oral

- groove, am‘ennal and malelary sensory complex There were marked swellmg of the mregmenr and tuber-

cles speczaily on zhe caudal segment. There were marked aﬁ"eczzon on respzrazory s;nracles where anteri-

or resp:ratory spxracles showed atrophy and obliteration of respzrarory opemngs whzle postenor respira-

tory spiracles showed lzypogenes:s and obhtemrzon of resp;ratory s[zrs by blebbmg These results indicate

that codeine phosphate is capable of causmg deformation in chrysomya albzceps [arvae ana’ that these

larvae could be used in enromotoxzcologzcai purposes.

INTRODUCTION

Necrophagous flies parhcularly calh—
phorids, are recogmzed as the first wave
of faunal succession on human cadavers
(Wall and Warnes, 1994 Anderson 2001;
Amendt et al 2004). -
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The blowfly, Chysomya albiceps is of
medlcal and’ veterinary importance as
mylaszs producing flies and their involve-
ment in the decomp051t10n process. It is
widely _disti'ibutéd ‘throughout, Africa,
South America and parts of Etrope and
Asia (Zumpt, 1965; Laurerice, 1981; Po-
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volny, 2002; Grassberger et al 2003,

Verves, 2004)

Usually, victims are not discovered for
many days to months and, because of this,

entomological techniques are useful in fo-

rensic analysis (Goff et al., 1992). Larvae

are easily collected and maintained. in the -
laboratory and they present less contami- -

nant than tissues that are usually sampled
for toxicological analysis (Goff and Lord,

1994). In addition, the study of larvae:*

found in cadavers can also contribute to

the quantitative identification of substanc
es or abuse drugs present i’ the corpse-

(Kintz et al 1990)

Codeine is a psychoactive'alkaIOid ob-
tained from the opium poppy. It is special-
ly used in therapeutlcs for its analgesic =~
and antitussive properties (Maurer etal,
2006). Because it is an over - the counter '
and psychoactwe substance, it is often
abused as subshtute of herome (Iensen e
and Hansen, 1993; Kintz et al., 1991). Co-
deine can be found in fatal cases as a re- |

sult of drug intoxication after acmdental or
criminal administration.

Entomotoxzcology Is a. relatwe}y recent_
addition to the field of forenszc entomolo« N

gy. Research into. the effects of toxins on
arthropod development is another major

area of investigation in entomotoxxcology,'_
and is used to better estimate postmortem'

intervals (Entomotox1cology http: //
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enwikipediaorg).

This wor'k' was conducted in order to

. provide a basis for development 'a new

method for determining the effect of drug

such as codeine phosphate on the third in-

star larvae of chrysomya albiceps by Scan-

- ning Electron Microscopy (S.E.M.)

MATERIAL AND METHODS

*Material :

1- Codeine phosphate powder was ob-
- tained from Knoll, USA. =

2~ Distilled water (for dissolving co-

~deine phosphate and for control rab-
b1ts) R

3- Four male domestic rabbits weighing
 3.5-4kgeach were used as two con-
 trols and two treated with the lethal
dose of codeine phosPhate calculated

: accordmg to Pagets forrnula (Paget
' and Bames, 1964) L

| 'Methods.:
* The experiment was run between 20th
of June to 17t of July 2007.

" Two rabbits were injected with the le-
- thal dose of codeine phosphate (28
__mg/ kg body weight dissolved in dis-
| tilled ‘water) and the other two rabbtts
used as control were injected Wlth dis-
tilled water via ear vein. The four rab-

oo Vol XVIL No. 1,. Jan. 2008



Shaheen & Fathy

bits were sacrificed by -cervical dislo-"-
cation and were subsequently placed
in cardboard boxes (60 x 60 x 40):

floored with mudy soil and protected =
with metal cages with a 10 meter dis- -
tance between the boxes of the two

~ study groups and exposed in the roof

of Assiut University Camb.

* The third instar larvae were collected

- from both treated and control groups:

‘and prepared for Scanning Electron
Microscopy (S.E.M.).- S

*  Scanning * Electron = Microscopy -
(S.E.M.) : Larvae were prepared for -
" the SEM by fixing with 2.5% ghiteral-

dehyde in phosphate buffer (pH 7.4)
at 4°C for 24h. They were then rinsed
with phosphate’ buffer “(two - times

with 10 mininterval). The rinsed lar-i
“vae were post-fixed in 1% osmiiim tel-
roxide at room temperature for 2-3 h.
After rinsing two tirhes with- phos--
phate buffer, they were dehydrated in

- an increasing series of concentration
- of alechol at 12 h intervals.

In the last step of dehydration; acetone
was applied instead of absolute ethanol:

twice, with 30- min interval. The critical
point drying was  perforimned thersafter.

These specimens were attached to brass

holders, using carbon “{wo component

glue. They were coated with gold in a
high- vacuum sputtéring apparatus and
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stored in a desiccator until use (Collwell
and O Connor, 2000). The specimens were
observed with a JEOL.] S M 5400A Scan-
ning Electron Microscopy (Japany). -

Identification of larvae were carried out .
according - to :specific “keys (Greenberg,
1971). : :

Inthis ‘study codeine phosphate affect
the third instar larvae of chrysomya albi-
ceps as seen by S.EM.

I+ Anterior end: _ e

In control larvae; normal . appearance
of the anterior end with normal hooks,
normal oral grooves and normal sensory
complex shown in'Fig. (1). While in treat-
ed, chrysomya albiceps larvae exhibited
deformed appearance of.the anterior end
(Fig. 2).

Ii- Anterior respiratory spiracles:- -

“When anterior spiracles were examined
in control larvae it showed normal appear-

‘ance where-it had fan shaped and 10 res-

piratory opening (Fig: 3). While in treated
larvae it showed fusion of respiratory spir-
acles at their root(Fig. 4) and deformed an-
terior spiracles withblebbing (Fig. 5). Also
fusiorvand small sized spiracles (Fig. 6).

I~ Posterior end:
= The control -showed ' normal appear-
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ance, having normal shape and normal
respiratery opening’ with' normal sur-
rounding area .(Fig. 7). While in treated

“one the posterior end was deformed with
abnormal processes (Fig. 8).

IV~ Posterior respiratory spiracles: . .

Posterior spiracles showed normal
shape (C shaped) centerally located with
three respiratory openings{slits) (Fig. 9). In

treated larvae posterior respiratory spira- -

cles * showed - hypogenesis of spiracles

(Fig." 10). -~ At-higher magnification nor-.
mal respiratory spiracles were seen with.-

normal slits (Fig. 11) in control larvae,
and obliterated respiratory - slits - and
bleb formation on there slits in treated lar-
vae (Fig. 12).

- DISCUSSION

In the setting of a suspicious death in-

vestigation, the toxicologist is very often

solicited to find evidence of the presence
of a psychotrophic and/or poisonous sub-
stances - in - the -classic: biologic . liquid

(blood, urine) in order to-clarify, the cause.
of death. However, these liquids alter with -
the deterioration of the corpse remnants. -
Although ' insect ‘remains ‘represent the
main samples available for analysis after.

months or years, only few references deal
‘with the potential toxicological. interest of
such samples (Bourel et al., 2001).

Necrophagous insect larvae-are a living
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material which can be used. to do toxico-
logic. research (Mergaoui. et .al, 2007).
There were studies dealing with the ef-
fects of different drugs or toxins on the de-
velopment. of many types of . flies that
were accelerate or retard their growth. For
example codeine can stimmulate the growth
of L. sericata: during the larval period
(Kharbouche et al., 2007), larvae reared
on. rabbit tissues = containing diazepam
developed = more  rapidly than larvae
from control . (Carvalho et al., 2001).
However, presence of morphine on the
tissues accelerates the development of
boettchersica peregrina and retards the
growth rate of L. sericata during larval
stage (Bourel et al., 1999; Kharbouche et
al. 2007). | |

-The present work has shown that co-
deine phosphate caused loss of architec-
ture of the anterior end, and deformed an-
terior respiratory spiracles with blebbing
cr. being. fused. and smaller in size. De-
formed. posterior end and posterior pro-
cesses. Hypogenesis, obliterated and bleb-
bing of the posterior respiratory spiracles
of the treated third instar larvae of chry-
somya albiceps .when compared to the
control by S.EM. - B

There were two studies reported a pos-
sible. association between cardiac and res-
piratory malformations and use of codeine
during the first trimester of pregnancy
(Briggs et al., 1986; Reynolds, 1989).
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However, to our knowledge, thls 1s
the first report descrrbmg the effect of
codeme ‘on’ the ‘third - mstar larvae of
chrysomya alblceps by S E. M. These re-
sults indicate that codeme phosphate is
capable of causmg deformatron in. chry~
somya albxceps larvae and that these
larvae could be- used in’ entomotoxrcolog1-

caI purposes

C’ONCLUSI ON

It is concluded that our study brings
new elements of a considerable value for
identification purposes and discovering
the effects of codeine phosphate by using
SEM. So when insects are found on the
body, samples must be collected ‘in con-
]unctron ‘with other biological evrdence
- Also specific: collectmg techmques and
standard procedures in. chfferent envrron—

65

:'._--:ment at the death scene, at the autopsy
~and in the laboratory must be developed'

> enhance the recovery of . msect speci-

13 Encouragement of the g -mte'action
. between forensrc scxentlsts involved
in criminal [investigations and in
: parhcular between pathologlsts and
| entomologlsts in death cases where
insects are associated with the re-
mains.

2- Scanning Electron Microscopy must
be increasingly being used for rou-
~tine identification purposes and will
be of consrderable value in: the fu-
ture, _especraHy for eggs and nnma—
ture Iarvae i T
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Fig. (1) : Control larvae anterior end showing normal mouth hooks, ridges and sensory

complex.
Fig. (2) : Treated larvae anterior end showing loss of architecture and deformation.

Fig. (3) : Normal anterior respiratory spiracles.
Fig. (4) : Deformed anterior respiratory spiracles, two brancheae from one root (arrow),

blebbing of one slit.
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Fig, (5) : Deformed anterior spiracles with blebbing,

Fig. (6) : Deformed anterior spiracles being fused and smaller in size.
Fig. (7) : Normal posterior end and processes.

Fig. (8) : Deformed posterior end and processes.
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Fig. (9) :Normal respiratory spiracles.

Fig. (10) : Hypogenesis of posterior respiratory spiracles.

Fig. (11) : Normal posterior respiratory spiracles.
Fig. (12) : Obliterated posterior respiratory spiracles and blebbing. ’
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