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What is Entomology?




What is Entomology?

 Entomology is the scientific study of insects
and arthropods

(Greek: Entomos = cut in pieces; logia = study)

Q

Head Thorax Abdomen



Different Types of Entomology

 Entomology can be further divided into different subfields
such as

-Medical entomology
-Veterinary entomology
-Urban entomology,
-Agricultural entomology
-Forensic entomology
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Medical Entomology

sand flies mosquitoes kissing bugs tsetse flies

!

Chagas disease
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Reported Cases of Human Myiasis in Malaysia

Type of myiasis |Causative agent Reference

Dermal Chrysomya bezziandd Reid, 1953

Intestinal Sarcopnaga spp. Cheong et al. 1973
Intestinal N/A Baharudin et al. 1973
Intestinal Clogmig albipunctatus Smith & Thomas, 1979
Urogenital A C. bezziana ; Ramalingam et al. 1980
Dermal Sarcophaga krameri Thomas et al. 11980
Dermal Ramalingam, 1982
Dermal . megacephala | Abu Baker et al. 1984

C. bezziana

Oral Lee, 1985

Urogenital N/A Lee, 1989

Aural C._megacephala Lee & Yong, 1991

Aural Johari & Khanijow, 1993
Intestinal Hermetia illucens Lee et al. 1995

Oral N/ Roszalina & Rosalan, 2002
Aural dC. bezziana ) Rohela et al. 2006

Aural Sarcophagidae spp Nazni et al. 2009

Dermal Chrysomya spp. Rahoma & Latif, 2010
Intestinal Clogmia albipunctatus Mokhtar et al. 2016




Bee sting




Bed bugs infestation

10



Veterinary Entomology
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Urban Entomology

silverfish infestation

termites
infestation
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Urban Entomology
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Agricultural Entomology
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What is Forensic Entomology?

Forensic entomology is the use of insect
evidence to answer guestion pertaining to
legal issues

(Catts & Haskell 1990)




Medicolegal Entomology

Include arthropods
involvement in events
such as murder, suicide,
rape, physical abuse,
contraband trafficking
and movement of body.

(Byrd & Castner 2000)



What are Flies?
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Basic Classification of Life

ARCHAEBACTERIA

(Unicellular, (Unicellular, prokaryotic)

prokaryotic)

Six Kingdoms of Life

http://www.docstoc.com/docs/73427661/Six-Kingdoms-of-Life

18



Kingdom Animalia

phylum

Parazoa Platghelmmthec Mollueca - Chordata

93 “‘ 208
Cmdana Nematoda ! Echinoderraata
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Introduction to Arthropoda

* Arthropods from the Greek:

Arthros = jointed; poda = foot

* Arthropod is an invertebrate animal having an
external skeleton, segmented body and
jointed appendages

20
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Subphyla

Tri‘lobi ta

extinct

Subphylum
Uniramia

Subphylum

Crustacea —W

Subphylum
Chelicerata

crabs, ciayfisn, R

pilibugs, watcfﬂcasAg
copepods -

Class

: Class
.Chilopoda

- centipede

Class
Insecta

Coleoptera

Diptera

flies

Bmosquitoes

moths

butteflies &

Xiphosura
horseshoe crabs

Class
Arachnida

spiders,
scorpions,
ticks

*not all insect
orders shown

—a

biogeonerd.blogspot.com
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General Features of Insecta

Head, thorax and abdomen
Three pairs of legs

One pair of segmented antenna
One or two pairs of wings
Compound eyes




Anatomy of a Fly

Head Thorax Abdomen

Compound eye ' Wing

Antenna

Palpi
Proboscis
Labellum

Haltere
L legs

Pulvilli _|

Claws |

23
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Diptera

Common name: flies
Greek “di = two”, and “ptera = wings”

Transmit diseases (biologically or mechanically) and
cause diseases

Holometabolous life cycle
Two wings and one pair of halteres




Hierarchy of Biological Classification

Common house fly

Musca domestica
Linnaeus, 1758
Qsca domestD

Kingdom

L

Phylum

L

Class

L

Order

Arthropoda

Diptera

domestica

26


http://www.google.com/url?sa=i&rct=j&q=carl+linnaeus&source=images&cd=&cad=rja&docid=6fhYkkDOpaNVBM&tbnid=C-bzR0apEnOteM:&ved=0CAUQjRw&url=http://quotationsbook.com/quotes/author/photos/4436/&ei=l-xHUdSAD8T42QWRu4H4Dg&psig=AFQjCNG_-0RAjQ8R4JHjt5wccOUzBWfTgA&ust=1363754504170785

Life Cycle of Insects

e Holometabolous
 Hemimetabolous

Metamorphosis

Simple metamorphosis f
2
- 4 /)é
4 ;' " - ‘\\

Egg -—Nymphs Adult chinch bug
Complete metamorphosis
=

=
t 4

Egg Early Full-sized Pupa  Adult housefly
larva larva




Holometabolous

* Complete life cycle/complete metamorphosis

* From egg ==) larva ==) pupa ==) adult

AR ®

 Example: mosquitoes, flies, fleas, beetles, moths

28



Life Cycle of Flies - Holometabolous




Hemimetabolous

Incomplete metamorphosis / incomplete life
cycle

There is no pupa stage

From egg ==) nymph ==) adult

Example: lice, bugs, cockroaches

30



Life Cycle of Cockroaches- Hemimetabolous

Adult

31






Mesopotamia cylinder seal with FLY —
3000 BC

6 A HISTORY OF FLIES

Fig. 1.1. Mesopotamian cylinder seal with fly, ¢. 3000 s¢E. (© The British Museum.)

Source: Greenberg (2005)33




Cylinder seal with FLY and the god Nergal

Old Babylonian 1700-1400 BC
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Flies of gold- Awarded by Queen Ahotep to a
brave Egyptian soldier

Plate 3

Flies of gold, probably the
common housefly, Musca
domestica or the eye fly,
Musca sorbens. Awarded by
Queen Ahotep to a brave
Egyptian soldier,

Source: Greenberg (2005).



Fly is associated

with death and
decay

Vanity, North German School, 1600
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Diversity of Flies in Malaysia
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Medically Important Flies in Malaysia

Musca domestica

Musca sorbens
Chrysomya megacephala
Chrysomya bezziana
Chrysomya rufifacies
Lucilia cuprina
Megaselia scalaris
Hermetia illucens

Fannia spp.

Drosophila spp. /

38



Flies may carry diseases such
as hepatitis A, typhoid,
amebic dysentery

and polio by
contaminating
food or water

FADAM.
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Veterinary Importance Flies in
Malaysia

Musca domestica
Musca sorbens
Musca crassirostris
Musca ventrosa
Musca inferior
Stomoxys calcitrans
Tabanus spp.
Haematobia spp.




Forensically Important Diptera in Malaysia

Calliphoridae

- Chrysomya megacephala

- Chrysomya rufifacies

- Chrysomya bezziana

- Chrysomya pinguis

- Chrysomya villeneuvi

- Chrysomya chani

- Chrysomya nigripes

- Hemipyrellia ligurriens

- Hypopygiopsis violacea
Muscidae

- Synthesiomyia nudiseta

- Hydrotaea spinigera
Sarcophagidae

- Boettcherisca peregrina

- Parasarcophaga dux

—  Parasarcophaga ruficornis
Fanniidae

- Fannia canicularis
Stratiomyidae

- Hermetia illucens
Piophilidae

- Piophila spp.
Syrphidae

- Eristalis spp.

- Eristalinus spp.
Phoridae

- Megaselia spp.

41
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Chrysomya megacephala

 QOriental latrine flies

* Yellow gena, dark prothoracic spiracle, no stripes
on thorax

Male

43
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Chrysomya bezziana

* Obligatory myiasis agent

BLSESPS

5463583

44
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Chrysomya rufifacies

* Known as hairy maggot blow fly

* White gena, white prothoracic spiracles, no
stripes on thorax

www.fehd. g48v. hk
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Spot Identification

Chrysomya rufifacies

Chrysomya megacephala
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Lucilia cuprina

* Australian sheep blow fly / bronze bottle fly
 Warm weather species

e Causes myiasis (but its larvae are useful in MDT in
Asia)

 Coppery color, metallic green forefemora, 1
occipital setae




Muscidae

Musca domestica Hydrotaea sp. Synthesiomyia nudiseta

BugGuide.Net Diptera.info 49



Sarcophagidae

Flesh flies

Warm weather

Late comer to carrion (often after calliphorids)
Larviparous

4 notoplural bristles

Grey color, 3 dark stripes on thorax, checkered
board abdoment

50




Genitalia of flesh fly

the male genitalia.

51



Ovoviviparous

Heo CC (2012)
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Phoridae

Hump-backed flies / scuttle fly / coffin fly
Thorax is rounded in appearance

Thickened costa vein, wing without cross veins
Hind femora is laterally flattened

The larvae can be parasitic

Infests buried remain
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Fanniidae Stratiomyidae

BugGuide:Net



Piophilidae

* Cheese-skipper
* Prefer dry-remain stage of decomposition

55
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Piophilidae

* Cheese-skipper
* Prefer dry-remain stage of decomposition
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Piophilidae

* Cheese-skipper

* Prefer dry-remain stage of decomposition
. v | . = »

Casu marzu
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Posterior spiracles

l

posterior

Characteristic of fly larva

Abdominal segments

\

thorax head

!

Anterior spiracles

anterior

Heo CC (2012)






Posterior
spiracles
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Hairy maggots — Ch. rufifacies

61


http://www.google.com/url?sa=i&rct=j&q=hairy+maggots&source=images&cd=&cad=rja&docid=K2EXMY132UFpZM&tbnid=lGWAT93uwBII1M:&ved=0CAUQjRw&url=http://bugguide.net/node/view/190359&ei=c1RJUeeTCeP02gWhmoHQAg&bvm=bv.44011176,d.b2I&psig=AFQjCNFKT3e0BaJD5KCdLhcKGUd2xTGdIA&ust=1363846050945661




Identification of Insect Larva

Sawfly larva Caterpillar
abdominal thoracic
segments segments

prolegs | prolegs

Leaf beetle larva

no true leg

no prolegs
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Flies that are Beneficial in Medicine:

1. Maggot Debridment Therapy (MDT)

* Maggots are use in therapy to heal wounds by
removing dead tissues.

* |n Malaysia, fly larvae (maggots) of a cupreous
blow fly, Lucilia cuprina (family Calliphoridae)
are use in this treatment -




Maggot Debridement Therapy (MDT)




Maggot Debridement Therapy (MDT)

Before treatment After treatment
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Maggot Debridement Therapy (MDT)

Ny

\

ﬁ‘{: i

Before treatment During treatment After treatment
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DEBRIDEMENT
THERAPY

“THE MALAYSIAN EXPERIENCE
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Insects that are Beneficial in Medicine:

2. Forensic investigation (Forensic entomology)

* The use of insect in legal investigations:

— Determination of time since death (minimum post-
mortem Interval, mPMlI)

— Causes of death

— Movement of body

— Site of injuries

— Location of death scene
— Negligence and torture
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AMERICAN CARRION

Forensic ENTOMOLOGY

Brack Brow Fry

I¥ You QuiT BREATHING... WE'LL'FinD You

GreeN Borrie Fry

BLue BorrtLe Fry

©Atlas Screen Printing
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The lite cycle of a blowfly

It never takes these insects long to make their
way to a decomposing body, and the first thing
they do when they get there is lay eggs. This
timeline is based on a constant temperature of
70 degrees.

Adult fly
lays eggs

ACTUAL
SIZE

f e

Their measured life
cycle allows forensic

: entomologists — bug
: specialists — to roughly
7 calculate when a victim died
e based on the developmental
stage of the blowflies when
DAY the body is discovered.

Eggs hatch and » DAYS a-g

larvae emerge.

Prepupation.
Larva forms a
hard, cocoonlike
shell and begins
developing adult
features.

”

DAYS 37

SOURCE: Michigan State University
Dept. of Entamology THE PLAIN DEALER
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v
Preserve most maggots
150:"’:‘59“7 HAND NET 2 ‘” (a range of sizes and types)
. Hand Net Collect flying in 70% ethyl or isopropyl
2. Forceps & Trowel insects over alcohol
3. Thermometer corpse with

4. Vials, Jars, hand net

Plastic Bags dr;ﬁ,ﬂ;o

Use a 4

SUPPORTING DATA alarian /. Kill and preserve ; MAGGOT Label as per
NEEDED insect net adult flies in fluid Maggots concentrate specimen jar
1. Previous weather OR as with maggots in head and open wounds label

for area Make a small furst—g[sc: ar; corpse/

2 v vground interface
2. gntasit; v;e:ther hand net from X 9 Collect about 2 dozen maggots
ata (5-7 days) stiff wire and and pupa. Keep maggots and

3. Photos/video of cut-off panty v pupa separate. Keep hairy and

crime scene hose smooth maggots separate.
4. Record time of Place all in a cooler or fridge.

collecting Do not freeze.

Take temperature
of air and of maggot ——

Take 3 or 4 soil mass .
samples (a handful i,
each) from under N\ .
oorpes (fetrigarata e U untye = (particularly maggots) in

but do not freeze) - folds of clothes, here and

at autopsy

Label as per =y ' SPECIMEN
specimen jar -1/ Collect beetles JAR LABEL:
label 3 “\\\l 1 " s from on and
B ooy : " 22:’;;2“‘" Location:
Secure, = Miagon Date/Hour
,‘ﬁﬁ"‘""‘e" e <O o S of collection:
FLY PUPA to pupate. Case No.:
Fi ed-lik Lg°k ung-ero SamnpieNo.:
IL/FAUNA y pupa are seed-like, objects 3-10 m 30
SOs AMPIL.’E V Sample at about 1/2 cm long, and from corpse for Detail:
least 10cm deep red to dark brown in color  pupa. Collector:



Black Soldier Flies, Hermetia illucens

 Black soldier flies, Hermetia illucens are an
excellent source of sustainable protein for
aquaculture, animal feed (e.g., poultry), pets
and human nutrition

It is also well known that the larvae are
efficient feeders of decomposing organic
materials such as household food and
agricultural wastes
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Source of Protein




PUPAL STAGE
Lifespan: 10 days to months

Lifespan: 5 to 8 days

O

EGGS
Number: 500 to 900
Hatch time: approx. 4 days

PREPUPAL STAGE
Lifespan: approx. 7 days

s I*tinstar
6" instar
Life cycle of
H. illucens =
$ 2" instar
=
~
1S v
5™instar
l’ 3" instar
l”'." LARVAL STAGE

4™ instar Five instars
Lifespan: 13 to 18 days



Food Waste Recyclers







Entomophagy

 Entomophagy is the human consumption of
insects and arachnids as food




Entomophagy in UiTM

Grasshopper cookies

From Sambal belacan to
Sambal “belalang-can”

Grasshopper layered cake



Edlble Insects

Crickets
Locusts

Silkworms
Mealworms
Cicadas
Ants

Grubs




Edible Insects

y
\J

Crickets __,.w.“g_ -
Ty e e

Locusts B PR
VT

Silkworms o &

Mealworms

Cicadas

Ants

Grubs



The Benefit of Entomophagy

52% 48
Protein Fa?

grasshoppers beef mince
96 keal per pant 285 keal per partion



B B News Sport Weather iPlayer Radio More...

NEWS worLD '\
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Africa Asia Australia Europe Latin America Middle East US & Canada
13 May 2013 Last updated at 14:00 EO=E8

UN urges people to eat insects to fight
world hunger

&

ADVERTISEMENT

Top Stories

"Two brothers' behind Brussels attacks
Trump and Clinton win big in Arizona
Ash tree set for extinction in Europe
Child sex abuse handling "inadequate’

BHS faces crucial vote on its future

ADVERTISEMENT

Features

IS in Europe: The race to the death
Tuesday's devastating attacks in Brussels show IS's
European network is still at large, despite a year of
intensive afforts by security forces to clese it down

Project Greenglow and the battle with
gravity

Sciantists are debating whether it's possible o harmess
the power of gravity for intersteliar space travel

13 May 2013

https://www.bbc.com/news/world-22508439



Would you eat insects to help save the
planet? These companies are betling yes.

A

The Washington Post

Jan 9, 2019



Relationship between Carcasses,
Flies, and Public Health

 Mass mortality events (MMEs) are increasing
WOrIdW|de (Fey et al. 2015)

 Saprophagous invertebrate = communities
potentially cannot efficiently process large
scale introduction of vertebrate remains into
an environment (omberiin et al. 2017)

* Microbe proliferation and dissemination
° Increase in environmental contamination
e Potential disease outbreak




Conclusion

NOT all insects (or flies) are bad

We must appreciate and preserve our mega-
biodiversity

Healthy ecosystem

Healthy environment, healthy animals, healthy
humans

OneHealth



Thank You

Email: chin@uitm.edu.my
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