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Chapter 1

Introduction

Lance A. Durden' and Gary R. Mullen®

' Deparmment of Biology, Geargia Southern Universiry, Statesboro, GA, United States: *Department of Entomaology and Plant Pathology,

Awbiern University, Aubwrn, AL, United States

Medical entomology is the study of insects, insect-borne
discases, and other associated problems that affect
humans and public health. Veterinary entomology is the
study of insects and insect-related problems that affect
domestic animals, particularly livestock and companion
animals (dogs, cats, horses, caged birds, etc.). In addition,
veterinary entomology includes insect-associated problems
affecting captive animals in zoological parks and in wildlife
in general. Medical-veterinary entomology combines
these two disciplines.

Traditionally, the fields of medical and veterinary
entomology  have included health-related  problems
involving arachnids (particularly mites, ticks, spiders, and
scorpions). This broad approach that encompasses
insects and arachnids is followed in this text. Alterna-
tively, the study of health-related problems involving
arachnids is called medical-veterinary arachnology or,
if just mites and ticks are considered, medical-veterinary
acarology.

Historically, both medical and veterinary entomology
have played major roles in the development of human
civilization and animal husbandry. Outbreaks of insect-
borne discases of humans have profoundly influenced hu-
man history; such discases include yellow fever, plague,
louse-borne typhus, malaria, African trypanosomiasis,
Chagas disease, and lymphatic filanasis. Likewise, live-
stock scourges such as bovine babesiosis, bovine theiler-
iosis, scabies, pediculosis, and botfly infestations, all of
which are caused or transmitted by arthropods, have greatly
influenced animal production and husbandry practices.
Arthropod-related disorders continue to cause significant
health problems to humans, domestic animals, and wildlife.
At the same time, new strains of known pathogens, as well
as previously unrecognized discase agents transmitted by

Modiad and Veterinary Entoomobogy . Mign ol ong/ 1010 LRITES | 2.5 140417000017
Copytighs © 2019 Elsevier foc. All righas reserved

arthropods, are  causing  newly recognized discases
(c.g.. Lyme discase and human granulocytic anaplasmosis)
and the resurgence of diseases that had been suppressed for
many years (e.g., malaria, Chikungunya fever, and Zika
encephalitis). Emerging and resurging  arthropod-bome
diseases are recognized as a growing health concemn by
public health and veterinary officials (Wilson and Spiel-
man, 1994; Walker et al., 1996: Gubler, 1998: Winch,
1998: and Gratz, 1999: Marcondes, 2016).

GENERAL ENTOMOLOGY

Basic concepts of entomology such as morphology, tax-
onomy and systematics, developmental biology. and ecol-
ogy provide important background information for medical
and veterinary entomologists. General entomology books
that the reader will find helpful in this regard include those
by Gillot (1995). Elzinga (2000), Chapman (1998),
Romoser and Stoffolano (1998), Gullan and Cranston
(2005), Tripiechom and Johnson (2005), and Pedigo and
Rice (2009). References that provide a more taxonomic or
biodiversity-oriented  approach to  general  entomology
include works by Amett (2000), Richards and Davies
(1994), Bosik (1997), Daly et al. (1998), and Marshall
(2006). General insect morphology is detailed in Snodgrass
(1993), whereas a useful glossary of general entomology is
provided by Torre-Bueno (1962) and was updated and
revised by Nichols (1989). An encyclopedia of entomology
(Resh and Cardé, 2009) and a dictionary of entomology
(Gordh and Headrick, 2001) are also available. Texts on
urban entomology, the study of insect pests in houses,
buildings, and urban areas, which also has relevance to
medical-veterinary entomology, have been prepared by
Ebeling (1975), Hickin (1985), Mallis et al. (2004), and
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Robinson ( 1996). General wexts on acarology include works
by Woolley (1987), Evans (1992), and Kraniz and Walter
(2006).

MEDICAL-VETERINARY ENTOMOLOGY
LITERATURE

Textbooks or monographs pemaining o medical ento-
mology, veterinary entomology, or the combined discipline
of medical-veterinary entomology are listed under these
headings at the end of this chapter. Most of these publi-
cations emphasize arthropod morphology, biology, sys-
rematics, and disease relationships, whereas some 1exts
emphasize molecular aspects of medical-veterinary ento-
mology, such as Crampton et al. (1997) and Marguardt
et al. (2005). (hher works are belpful regarding common
names of arthropods of medical-veterinary  importance
(Pittaway, 1992), surveillance techniques (Bram, 1978),
control measures  (Drummond et al, 1988), repellents
(Debboun et al,, 2007; Srickman et al., 2008), or ecio-
parasites  (Andrews, 1977 Marshall, 1981 Kim, 1985;
Ulilenberg, 1994; Bamard and Durden 1994 Clayton et al.,
2015). Publications that devote substantial sections 1o ar-
thropads associated with wildlife and the pathogens they
ransmit include those by Davidson et al. (1951). Fowler
(1986), Davidson and Newtbes (1997), and Samuel e1 al,
(20000 ).

Several journals and periodicals are devoted primarily
1o medical andfor veterinary entomology. These include:

o Jowrnal of Medical Entonelogy, published for the Ento-
mological Society of America by Oxford University
Press.

o Medical and Veterinary Entomelogy, published by the
Roval Entomological Society (UK).

o Jowrnal of Vearor Ecelogy, published by the Society of
WYector Ecologists.

o Review of Medical and Veterinary Emtomalogy, pub-
lished by CAB Intermational.

o Annals of Medical Eniomofogy, published in Bhopal,
Inclia,

¢  Vecror-Borne and Zooneric Diseases, published in the
United States by Mary Ann Lichen, Inc.

Joumals specializing in parasitology, tropical medicine,
or wildlife diseases that also publish articles on medical-
vieterinary entomology include:

&  Parasitology, published by the British Society for
Parasitology.

o Jowrnal of Parasitelogy, published by the American So-
ciety of Parasitologists,

o Parasite-Jowrnal de la Sociéré Frangaise de Parasitolo-
gie, published in France,

o Advances in [Nsease Vector Research, published by
Springer-Verlag.

&  Bullerin of the World Health Organizavion, published
by the World Health Organization,

o Jowrnal of Wildlife Diseases, published by the Wildlife
Disease Association.

o Emerging Infecrious Diseases, published by the Centers
for Disease Control and Prevention (CDC)

o American Journal of Tropical Medicine and Hygiene,
published by the American Society of Tropical Medi-
cine and Hygiene.

o Memorias Do Institute Oswalde Cruz, published in
Brazil,

Various Internet  websites  pertaining 1o medical-
vetennary entomology also can be accessed for useful in-
formation. The CDC in Atlanta, Georgia, USA, provides
two helplul resources: (1) a pictorial key o anhropods of
public health imporance, available as downloadable files
(PDF),  hitpsilfwww ode.govincehiehs/Publications_Keys,
htm; and (2) a comprehensive annwal guide ttled the
“Yellow Book™ that details travel medicine updates on a
global basis (CDC, 2018). Although all aspects of wravel
medicine and infectious diseases are covered, much of the
information addresses vector-bome diseases,

A BRIEF HISTORY OF MEDICAL-
VETERINARY ENTOMOLOGY

Problems caused by biting and annoying arthropods and the
pathogens they transmit have been the subject of writers
since antiquity (Service, 1978). Homer (mid—cighth cen-
wry BCh  Aristophanes de. 448380 BC),  Aristoile
(384—322 BC), Plawtus {c. 254—184 BC), Columella (5
BC—=AD 65), and Pliny (AD 23=79) all wrote about the
nuisance caused by flics, mosquitocs, lice, andfor bedbugs,
However, the study of modem medical-veternary ento-
mology is wsually recognized as beginning in the late 19th
century, when blood-sucking arthropods were first proved
i be vectors of human and animal pathogens.

Englishman Patrick Manson (1844—1922) (Fig. 1.1A)
was the first W demonstrate pathogen transmission by a
blood-feeding anthropod. Working in China in 1877, he
showed that the mosquite Cilex piprens fatigans is a vector
of Wichereria bancrofti, the cansative agent of Bancroftian
filariasis. After this landmark discovery, the role of various
blood-feeding arthropods in transmitting pathogens was
recognized in relatively rapid succession.

In 1891, Americans Theobald Smith (1359-1934)
(Fig. 1.IB) and Frederick L. Kilbourne (1358—1936)
implicated the cattle ek, Rhbipicephalus  (Boophilus)
anpnlatus, a8 a vector of Babesia bigenina, the causative
agent of Texas cattle fever (bovine babesiosis). This paved
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FIGURE 1.1

Historical figures in medical-vetennary entomology. (A) Patrick Manson (1844-1922), (B) Theobalkd Smith (1859—1934). (C) Ronald

Ross (1857<1932). A and B. Courtesy of The Wellcome Collection, London: C, Courtesy of Wikipedia Commany,

the way for a highly successful R. annulatus eradication
program in the United States directed by the US Depart-
ment of Agriculture (USDA). The eradication of this tick
resulted in the projected goal — elimination of indigenous
cases of Texas cattle fever throughout the southern United
States.

In 1898, Englishman Sir Ronald Ross (1857—-1932)
(Fig. 1.1C), working in India, demonstrated the role of
mosquitoes as vectors of avian malarial parasites from
discased to healthy sparrows. Also in 1898, the cyclical
development of malarial parasites in anopheline mosquitoes
was  described by lalian  Giovani  Battista  Grassi
(1854—1925). In the same year, Frenchman Paul Louis
Simond (1858-1947), working in Pakistan (then part of
India), showed that fleas are vectors of the bacterium that
causes plague.

In 1848, American physician Josiah Nott (1804—1873)
of Mobile, Alabama, published circumstantial evidence that
led him to believe that mosquitoes were involved in the
transmission of yellow fever virus to humans. In 1881, the

Cuban-born  Scottish  physician  Carlos  Finlay
@) =

(1833=1915) (Fig. 1.2A) presented persuasive evidence for
his theory that what we know today as the yellow fever
mosquito, Aedes aegypri, was the vector of this virus.
However, it was not until 1900 that American Walter Reed
(1851—-1902) (Fig. 1.2B) led the US Yellow Fever Com-
mission at Havana, Cuba, which proved A, aegypri to be the
principal vector of yellow fever virus,

In 1903, Englishman David Bruce (1855-1931)
(Fig. 1.2C) demonstrated the ability of the tsetse fly Glos-
sina palpalis 10 transmit, during blood feeding, the try-
panosomes that cause African trypanosomiasis.

Other important discoveries continued well into the
20th century. In 1906, American Howard Taylor Ricketts
(1871—=1910) (Fig. 1.3) proved that the Rocky Mountain
wood tick, Dermacentor andersoni, is a vector of Rickettsia
rickettsii, the causative agent of Rocky Mountain spotted
fever. In 1907, F. Percival Mackie (1875~1944) showed
that human body lice are vectors of Borrelia recurrentis,
the spirochete that causes louse-bomne (epidemic) relapsing
fever. In 1908, Brazilian Carlos Chagas (1879-1934)
(Fig. 1.4) demonstrated transmission of the agent that

FIGURE 1.2 Historical figures in medical-velerimary entomology. (A} Carlos Finlay (1833~ 1915). (B) Walter Reed (1851-1902). (C) David Bruce
(1855=1931). A and C, Courtesy of The Wellcome Collection, London: B, Courtesy of Wikipedia Commaons.



