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Overview of the Biology, Epidemiology and
Control Methods Against Hard Ticks: A Review

Getahun Asebe *, Yacob Hailu °, Ak Basu ® & Dereje Shibru @

Absiract- Ticks are among the obligated ecotparasites that
feed blood of vertebrates; particularly mammals; birds; and
they are arachnids in the subclass Acari; closely related to
mites; surviving for up to several years. This review paper dials
about the biology; epidemiology and control methods of hard
ticks. Morphologically they are classified into two families
known as Ixodidae and Argasidae. All hard ticks feed only on
blood of their hosts. They are active during warm periods and
easily find their hosts by grapping using their front legs and
attach on the suitable site. In their life cycle they have three
active stages called larvae; nymphs and adults after eggs is
released which is dormant. Three types of Ixodidae are
present based on their life cycles called; one; two and three
host ticks. Hard ticks life cycles are influenced by factors such
as host; climatic; vegetation cover. They widely distributed
both in temperate and tropical areas of the world. Hard ticks
cause cytolysis; cell reaction; and toxic effects on the host
besides anaemia. The commonest tick control methods
include chemical; ecological; biological; genetic and
immunizations systems

Keywords: control, epidemiology, ixodidae, lifecycle,

morphology.
[. INTRODUCTION

icks are obligated blood feeding ectoparasite of
Tvertebrates, particularly mammals, birds, and they
are arachnids in the subclass Acari, closely related
to mites, surviving for up to several years. During this
time they feed periodically taking large blood meals,
often interspersed with long intervals each meal (Wall
and Shearer, 1997).There are at least 884 tick species in
two major families, namely the Ixodidae comprises
approximately 80% and Argasidae 20%.There are two
well-defined families of ticks, the Ixodidae or hard ticks
and the Argasidae or soft ticks, and the two groups differ
from each other markedly in appearance, habits and
development(Pegram et al.,1987).
It has been estimated that 80% of the world’s
1,281 million cattle are infested with ticks and while in
Africa about 186 million head of cattle are at risk of ticks
and Tick-borne  diseases(TBDs)(http://www.fao.org/
docrep/U9550T/u9550T04.htm).  Besides the direct
impact, ticks also have a greatest impact due to their
large number and variety of microbial disease that they
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transmit among domestic animals. Mostly the  tick-
borne infections of humans, farm and companion
animals are essentially associated with wildlife animal
reservoirs (Baneth, 2014).

Ticks and the diseases they transmit are widely
distributed throughout the world (Nicholson et al., 2010;
Dantas-Torres, 2007; Piesman and Eisen, 2008),
particularly in tropical and subtropical countries
(http://www.mayomedicallaboratories.com/articles
/features/tick-borney).

Ticks impact on animal production is similar in
nature and importance; they are responsible for severe
losses caused either by the direct effect of the tick
through: tick worry, blood loss, damage to hides and
udders and the injection of toxins or through mortality or
debility caused by the disease transmitted (FAO, 1984,
www.nda.agric.za/publications, Rajput et al., 2006).
DeCastro (1997) estimated that the annual global costs
associated with ticks and TBDs in cattle amounted to
between US $ 13.9 and 18.7 billion, globally.In Africa,
tick-borne diseases are considered the most important
animal disease problem (Young et al, 1988). Even
though the above estimates are too old reports, yet they
reflect the impacts of the problem seriously affecting
livestock worldwide. This review paper tried to give an
overview of the the Biology, Epidemiology and Control
Methods against Hard Ticks.

[1. CLASSIFICATION AND MORPHOLOGY

a) Classification of Ticks

Ticks are grouped under the phylum
Arthropoda;subphylum  Chelicerata; ClassArachnida;
Order Acarina(Urquhart et al., 1996). The present tick
species number worldwide estimated to be 889 (702
Ixodid, 186 Argasid and 1 Nuttalliella tick (sub-)
species), including their synonyms, (limited) distribution
data and common names) which is a searchable
taxonomic catalogue of all known ticks (Acari: Ixodida)
of the world and is facilitated by the International
Consortium on Ticks and Tick-borne Diseases (ICTTD)
(Nijhofet al., 2016). Family names Ixodidae or “hard
ticks” and Argasidae or “soft ticks” indicatesthe so
called by the virtue of their hard dorsal shield and due to
their flexible leathery cuticle respectively (Robert et al.,
1976;http://parasitipedia.net/index.php?option=com_co
ntent&view=article&id=2530&Iltemid=2804; Latif and
Walker, 2004). Recently a new hard tick species,
Ixodesariadnaehas been discovered, adding to the two
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known ixodid tick species (. vespertilionis and /.
simplex) of bats in Europe (Hornok et al., 2015). They
are dioecious having separate sex (Furman and
Loomis,1984).

b) Morphology of Ixodidae

Ixodid ticks are relatively large ,ranging between
2 and 20 mm in length. The body of the unfed tick is
flattened dorsoventrally and is being divided into only
two sections; the anterior gnathosoma (or capitulum)
and posterioridiosoma, which bears the legs. The
terminal gnathosoma is always visible when an ixodid
tick is viewed from the above. The gnathosoma carries a
pair of four segmented palps, which are simple sensory
organs, which helps the tick to locate the its host. The
fourth segment of each palp is reduced and may
articulate from the ventral side of the third ,forming a
pincer-like structure. Between the palps lies a pair of
heavily sclerotized, two-segmented appendages called
chelicerae, housed in cheliceral sheaths. At the end of
each chelicera is a rigid, somewhat triangular, plate
bearing a number of sclerotized tooth like-like digits. The
chelicerae are capable of moving back and fourth and
the tooth-like digits are used to cut and pierce the skin
of the host animal during feeding (Wall and Shearer,
1997).The enlarged, fused coxae of the palps are known
as the basis capituli. The basis capituli varies in shape in
the different genera, being rectangular, hexagonal or
triangular. The lower wall of the basis capituli is
extended anteriorly and ventrally to form an unpaired
median hypostome, like an underlip, which lies below
the chelicerae. The hypostome does not move but in
larvae, nymphs and adult females are armed with rows
of backwardly directed ventral teeth. The hypostomeis
thrust into the hole cut by the chelicerae and the teeth
are used to attach the tick securely to its host. As the
hypostome is inserted the palpls are spread flat on to
the surface of the host's skin (Wall and Shearer ,1997;
Robert et al., 1976).

c) Biological Characteristics of Hard Ticks

i. Feeding

Ticks feed only on the blood of their hosts.
According to Radostits et al.,(1994) all are blood
suckers and may cause death from anaemia. All ticks at
each stage of the life cycle are parasitic feeding solely
on blood, liquefied tissues, and tend to feed at varying
depths according to the species. Their bite is relatively
painless, but invasions by large number are debilitating
(Gray ,1995; Robert et al., 1976; Kemp et al., 1982).

The salivary gland of ticks produces a secretion,
which prevents blood from coagulation. Blood is
pumped in by a muscular pharynx and forced backward
into the oesophagus and midgut. Diverticula attach to
the mid-gut become greatly distended to store and large
quantity of blood. The outer body covering (cuticle) is
leather-like and capable of great distension during

© 2016 Global Journals Inc. (US)

feeding. Un-engorged female ticks are somewhat
flattened and tapered anteriorly, but become engorged
as much as twenty fold following feeding; male hard
ticks take only small blood meals and increase in size
only slightly (Bay and Harris, 1988; Robert et al., 1976).

ii. Mechanism of finding their host

Most ticks are active during warm periods of the
year and go into hibernation or become dormant during
the cold periods; they hide within fissures in the ground,
under rocks or in cracks and in buildings (Galloway,
1974; Robert et al.,, 1976). Ticks find their hosts in
several ways. Some ticks live in an open environment
and crawl onto vegetation to wait for their hosts to pass
by. This is a type of ambush and the behaviour for
waiting on vegetation is called questing (Kettle, 1984;
Walker et al., 2003). Thus in genera such Rhipicephalus,
Haemaphysalis and Ixodes the larvae, nymphs and
adults will quest on vegetation .The ticks grab on to the
hosts using their front legs and thus crawl over the skin
to find a suitable place attach and feed (Yismashewa,
2005).

Much of the behaviour in ticks is regulated by
phermones; this compound greatly enhances inter-
species communication, where vision, auditory and
tactile means of communication is not believed to play a
significant role. Phermones modulate a wide range of
behaviour, from mating (sex phermones) to warning
other members of the species of impeding
communication via phermones affecting assembly,
mating and host finding has been demonstrated in ticks
(Harwood and James, 1979). Basically tick hormones
classified based on their activity profiles tick
pheromones are characterized as: (1) assembly
pheromones, (2) aggregation/attachment pheromones,
(3) pre-attachment or prefeeding pheromones, (4)
attractant sex pheromones, (5) contact sex
pheromones, (6) fecundity-reducing pheromone and
(7) various ungrouped pheromones (Gothe, 1987).

Adult ticks of the genera Amblyomma and
Hyalomma are active hunters; they run across the
grounds to seek hosts that are nearby. The general
behaves of seeking hosts in an open environment is
described as exophilic Ticks such as Argasidsand many
Ixodes species spend their life cycle in their hosts nest
and attach to their hosts there. This is endophilic or
nidicotous behaviour. A few species of ticks, such as the
dog tick Rhipicephalus animals there. This is called
domestic behaviour (Walker et al., 2003).

iii. Reproduction

There are three active stages in the life cycle of
hard ticks, larvae, nymphs, and adults; each instars
takes a blood meal only once and long periods are
spent on vegetation between meals. In the hard ticks,
mating takes place on the host, except in species of the
genuslxodeswhere it may also occur when the ticks are
still on the vegetation. Male ticks remain on the host and



will attempt to mate with many females whilst they are
feeding. They transfer a sac of sperm to the female. The
females mate only once before they are ready to fully
engorge with blood. When they finally engorged, they
detach from the host and have enough sperm to fertilize
all their eggs (Walker et al., 2003). Oviposition usually
begins a few days after the female dropped from the
host and continues for several days (FAO, 1984). The
female dies afterward. Males remain to the host for long
period and may mate with other females (Yismashewa,
2005).

In a single batch a female hard tick may lay
eggs (2,000to 20,000). The place where all ticks, laid
eggs in the physical environment, never on the host
(Hoogstral, 1956; Walker et al., 2003). The temperature
and humidity affects largely the hatching of the eggs
and the activity of the larvae. Hot conditions are
favourable for hatching (Hoogstraal, 1956 and Gebreab,
1983).

iv. Life cycle of Ixodidae

In Ixodidae, three types of life cycles can be
distinguished based on similarities or differences in
tropisms shown by ticks at different instars. These are
the monotropic cycle or one-host, the ditropic cycle or
two-host and the telotropic cycle or three-host ticks.
According to the species, the development is either
completed on one, two or three hosts. (Brian, 1997;
Walker et al., 2003)

In one-host ticks, the larvae that emerge from
the eggs three to four weeks after deposition at the
earliest attaches themselves to host animals where they
complete their entire development. On the host they
develop to nymph then to adult and then copulate.
Afterwards, they drop off and deposit their eggs on the
ground. The entire development cycle takes mostly 19-
21 days as a rule, with minimum of fifteen and maximum
of 40days, each stage taking one week (Seifert, 1996).
In these ticks a stricter adaptation eliminates the need to
drop to the ground for metamorphosis. All the instars
occur on a single vertebrate, attacked by the larva. The
larval and nymphal metamorphoses take place on the
host, at the point of attachment of the larva and nymph.
There is only one parasitic phase (Douglas, 1969).

The two-host ticks attach it as a larva to a host,
feeds on blood and develops into the nymph stage.
After a maximum of 14 days, it drops off on to the
ground where it reaches the imago stage in 20-30 days
time. Male as well as female ticks then look for another
host, feed on blood and copulate. After 6-11 additional
days, the female drops to the ground and deposits its
eggs. The entire cycle from the time the larva emerges
until the engorged female deposits the eggs mainly
depends on the time the adult spent on the ground to
find a new host. According to the species the nymph
may survive on the ground for several weeks (Seifert,
1996). In these ticks the three stages develop on two

different individuals that may or may not belong to the
same species. In the first phase, the engorged larva
molts on the host and the nymph reattaches close by. At
the end of the blood meal, the nymph detaches and
metamorphoses on the ground. Engorgement of adults
occurs during the second parasitic phase. There are
only two searches for a host, which eliminates the risks
linked with the need for nymphal attachment (Hoplaet
al., 1994).

The three-host ticks looks for a new host during
each stage of development in order to feed. The larva
emerges from the egg on the ground, looks for a host,
feeds on it for three to seven days, drops off and molts
after three to four weeks on the ground. The nymph
attacks a second host for three to seven days feed on it
and drops and develops into an adult on the ground
after two to eight weeks. After that, the adult tick looks
for a third host to feed on and for copulation that takes
one to three weeks. Finally it drops off and completes
the cycle with oviposition on the soil. Because of the
different time spent in each stage on the ground, the
entire development cycle may last up to one year
(Seifert, 1996). These ticks require three hosts for
development, irrespective of the host species. There are
three parasitic phases, separated by two phases on the
ground, when metamorphosis occurs (Hopla et al.,
1994).

d) Life cycle influencing factors
i. Host factors

a. Character of the hosts

The adults of many ticks occur on the grass
cover and have access to a wide range of host's
ungulates or carnivores, wild or domestic. They are not
specific but selective towards a group of vertebrates
based on their size and origin and mobility. The
indigenous wild animals of a given region are important
factors regarding the origin and maintenance of
population of domestic mammal ticks. The different
instars of a given species may or may not have definite
microclimatic requirements. These determine their
location in the most suitable microhabitat and the choice
of hosts according to availability at different levels of the
plant cover (Morel, 1980). Specific ticks are associated
with hosts of a definite resting site or habitat. The area is
small or with a distinct environment nest, burrows,
caves, rock piles, thickets, dense specialization in
relation to that of the host, rather than phylogenetic
specificity of the tick (Samir, 1980; Morel, 1989).

b. Predilection sites on the hosts
On initial infestation, ticks were picked up
during the day when cattle were grazing, and attached
temporarily near the hooves. Subsequently, when cattle
rested, especially at night, the ticks detached and then
reattached more firmly at the usual predilection sites.
Many ticks disappeared during relocation, and other
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ticks transferred to different hosts. The tick's location on
the host is linked to the possibility of penetration by the
hypostome. On ungulates, species with a short
hypostome. On usually attach to the head within the ear,
nape of the neck, margin of the anus, and under the tail.
Long-hypostome. On species attach to the lower part of
the body where the skin is thicker, such as the dewlap,
groin, udder, testes, perineum, and margin of the anus.
Small ticks, all instars of Genus
Rhipicaphalus(Boophilus), larvae and nymphs of
Amblyommmahave no marked preference, and can be
found all over the body (Strachurski, 2000).

ii. Climatic factors
Ticks are found on all continents and are bound
to certain climates as far as the requirements for
temperature, humidity; sun-radiation and shade of each
species are concerned. Furthermore, each species
requires specific environmental conditions for its habitat.
The respective species only have a chance for survival
when these prerequisites are fulfilled (Seifert, 1996).
Ticks in a tropical zone the more rapid development
pattern are determined during the beginning rainy
season. The whole cycle takes one year. Whereas, ticks
in an equatorial zone climatic uniformity and the
absence of an unfavorable season allow development
throughout the wvyear. There is no annual cycle
determined by a diapause's, generation follow one
another in a pattern depending on the species (Walker

and Fletcher, 1982).

a. Temperature: a dynamic factor

Each species has its particular threshold
temperature below that diapauses occurs in all instars.
Egg and larvae development, and egg production in
engorged females are inhibited, while immature and
unfed adults become quiescent. The average weekly or
monthly temperature is useful for predicting the activity
threshold and optimum temperature. The tick
development and activity periods can be determined
from monthly isotherm charts (Morel, 1989).

b. Relative humidity: a static factor

Relative humidity is considered at microclimate
level. Humid rather than wet conditions are essential for
the development and survival of eggs, and the survival
of unfed hatched larvae. Each species is adapted to a
particular relative humidity range in a biotope and it
varies with the instars and its size. Larvae and nymphs
have high humidity requirements, whereas the adults
can protect themselves better against evaporation
because of their larger size and thicker tegument. The
requirement ranges from 100 % to very low relative
humidity.

Larvae and nymphs adept their humidity
requirements by developing in holes in the ground,
cracks in rocks, litter, and the base of the vegetation
layer and other shelters places. They may alternatively
immediately seek a host and not leave it before the
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engorged female stage. The surface of medium-height
(30-150 cm) vegetation and especially bare ground
(sand, pebbles, rocks) are less protected. Ticks rarely
occur in these sites except under special circumstances
in all seasons if adults have thick teguments, or only in
the rainy season, or if the site is shaded by a tree to
prevent evaporation. Larvae or nymphs found in open
spaces are usually active in the rainy or cool seasons
(Morel, 1989).

iii. Climate related factors: seasonal activity

Climatology includes the particular temperature
and humidity conditions prevailing in a country. These
parameters are the result of the simultaneous action of
several factors, such as latitude, altitude, and their
effects sunlight, temperature, rainfall, wind patterns. On
a regional scale, these data should be studied for a
better understanding of vectors and the diseases they
transmit, especially for the application of control
measures (Pegram et al.,1982). In a region with uniform
conditions, a comparison of data on species distribution
with isotherm and isohyets maps enables the
identification of natural distribution zones in relation to
latitude. In mountainous regions, the determining factor
is altitude. Various climatic factors condition the
presence or absence of a tick species. According to its
micro or mesoclimatic requirements, the species will be
found in certain similar bioclimatic zones, and not in
others. Moreover, seasonal variations within a
bioclimatic zone will favor or hinder the development or
activity of a tick species during certain periods. In
tropical climates, the dominant factor is rainfall. The start
and end of the rainy season influence the different
phases of the life cycle. Parasitism is reduced during the
dry months and increases sharply within days following
the first major winter rainfall. The population remains
stable for a few weeks, and then slowly diminishes. At
the end of the rainy season, there is a marked decrease,
with progressive fall to almost zero in the dry season.
Tick distribution therefore corresponds to the isohyets.
In these cases, the cold and dry seasons impose
pattern on tick development that can be observed in
parasitism in large mammals. The cycle of seasons
determines the alternation of appearance, reduction,
and disappearance of ticks. These variations in tick
populationsrepresent  the frequency or seasonal
dynamics of a species, or its phenology (seasonal
pattern of appearance) (Fourie et al., 1996).

iv. Vegetation

The plant cover as a whole is not an inert
intermediate factor between climatic phenomena and
the fauna, since it is not in depressant of these factors. It
is the result of the adaptation of a particular flora to the
temperature, rainfall, and wind patterns prevailing in an
area with particular geological and pedological
characteristics. In turn, vegetation is also related to
temperature and rainfall. lts distribution and feature in



given latitude and altitude represent equilibrium. It is a
response to external conditions that creates variety of
microclimates at different levels and physical support to
the fauna (Glen and Pete, 1969). Vegetation is not only
the result of various elements that make up the
environment, but it also determines, by its composition,
the various microclimates at different levels. It is the best
ecological integrator, which influences the biological
phenomena seen at a given point. A comparison of the
distribution of tick species with the features of the
vegetation in a natural zone is very useful. It is of
practical use for determining the distribution of a given
species, with all the consequences concerning the
epidemiology of diseases caused or transmitted by ticks
and the possibilities of controlling them (Morel, 1989).

[11. EPIDEMIOLOGY AND DISTRIBUTION OF
HARD TI1CKS

a) Epidemiology

The distribution of ticks in a temperate climate
with frequent and non-seasonal rainfall is closely linked
with availability of a micro-environment with a high
relative humidity such as occurs in the mat which forms
under the surface of rough grazing .In contrast, in
tropical grazing areas the grass cover on pasture is
discontinuous and often interspersed with bare or
eroded patches. Where suitable grass cover does exist
it has been generally accepted. Since temperatures are
suitable for development throughout a large part of
governed by rainfall, and with the exception of
Hyalommaspp., a mean annual rainfall of more than
60cm is required for survival. However, recent studies in
East Africa have shown that the factors underlying the
maintenance of the necessary microclimate with a high
relative humidity are rather more complex and depend
on the transpiration of plant leaves .As long as this
continuous adequate humidity is maintained in the
microclimate despite the dryness of the ambient
temperature. However, when the rate of evaporation
increases beyond a certain level, the stomata on the
leaves close, transpiration ceases and low humidity
created in the microclimate rapidly becomes lethal to
the ticks. In the field of course, the stability of the
microclimate is dependent on factors such as the
quantity of herbage or plant debris and the grass
species .The various genera of ticks have different
threshold of temperature and humidity within which they
are active and feed and their distribution is governed
these threshold. Generally, ticks are most active during
warm season provided there is sufficient rainfall, but in
some species the larval and nymphal stages are also
active in milder weather and this affects the duration and
timing of control programmes (Urquhart et al., 1996).

In recent years, it is common to see increasing
of the geographic coverage as well as the incidence and
prevalence of TBDs affecting domestic animals and

humans
TBDs,

has increasing. many important zoonotic
such as anaplasmosis, babesiosis,
ehrlichiosis, and Lyme borreliosis are increasingly
gaining more attention from  physicians  and
veterinarians worldwide. With the help and timely
instruments developed techniques such as molecular
biology, it can be easy to isolate new species, strains,
or genetic variants of microorganisms present in ticks
worldwide (Pacheco et al., 2011; Duh, et al., 2010)
(Table 1). Some ofthe list of potential tick-borne
pathogens continues to increase (Shapiro et al., 2010;
Pritt et al., 2011; Silva et al., 2011; Subramanian et al.,
2012).

Agents, such as  Rickettsia  slovaca,
Rickettsia parkeri, and Rickettsia massiliae, were
identified in ticks, decades before these were
associated with human diseases (Paddock, 2009).
Many other tick-borne pathogens, including
flaviviruses (e.g.,, Omsk hemorrhagic fever virus,
Powassan encephalitis virus, and Kyasanur forest
disease virus) have been implicated in human
disease in new geographical regions (Dobler,2010;
Piesman, and Eisen, 2009) (Table 1).
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Table 1 : Distribution of Ticks and TBDs

ehrlichiosis

chaffeensis

Amblyomma americanum

North America

. ) . Geographic .
Diseases Pathogens Tick species/vectors distribution Reported in
(Jongejan and Uilenberg,
Mediterranean Rickettsia Rhipicephalussanguineus,R. Africa. Asia. Europe 2004; Piesman and Eisen;
spotted feve conorii turanicus ' ' P 2008; Matsumoto et al. ,
2005)
Borrelia . . .
Lyme borreliosis burgdorferi Ixodes hexagonus,|. pacificus, |. Asia, Europe, North (‘JO”Q,GJ"."” and U|IentlJergl,
persulcatus, . 2004; Piesman and Eisen;
sensu lato - . America
I. ricinus, |. scapularis 2008)
Human monocytic Ehrlichia (Jongejan and Uilenberg,

2004; Piesman and Eisen;
2008)

African tick bite

(Jongejan and Uilenberg,

granulocytic

fever R|cl§ett5|a Amblyommg hebraeum, Africa, West Indies 2004; Piesman and Eisen;
africae A. variegatum
2008)
Haemaphysalis concinna,H. . .
Human Anaplasma punctata, Ixodes Europe, North (Jongejan and Uilenberg,

2004; Piesman and Eisen;

anaplasmosis phagocytophilum ricinus, I lpaolﬁcus,l. America 2008)
scapularis,Rhipicephalus bursa
At:s:t’raﬁzla' (Jongejan and Uilenberg,
Q fever Coxiella burnetii Many species of differentgenera X 2004; Piesman and Eisen;
Europe, North 2008)
America

Relapsing fever

Africa, Asia, Europe,

(Jongejan and Uilenberg,

|. cookei,l. scapularis

Borrelia spp. Ornithodoros spp. ; 2004; Piesman and Eisen;
North America 2008; Cutler, 2010)
Rocky Mountain ' . Amblyommaamericanum,A. North, South and (Jongejgn and Ullenpergl,
spotted fever Rickettsia aureolatum,A. Central America 2004; Piesman and Eisen;
rickettsii cajennense,Dermacentor 2008; Labruna, 2009;
andersoni,D. variabilis,R. sanguineus Breitschwerdt et al.,2011
(Jongejan and Uilenberg,
. ) . 2004; Piesman and Eisen;
Tularemia FtL?;CeIig:lsa Many species of differentgenera Asia, i%gﬁg’a North 2008; Milutinovic et al.,
2008; Petersen et al., 2009;
Gyuranecz et al., 2011)
_ Babesia (Jongejan and Uilenberg,
Babesiosis dlvergensl, B. . . Europe, .North 2004: Piesman and Eisen:
microti Ixodes ricinus, |. scapularis America 2008)
. (Jongejan and Uilenberg,
Colorado tick Coltivirus Dermacentor andersoni Western lNorth 2004; Piesman and Eisen;
fever America
2008)
. Amblyomma variegatum,H. punctata, (Jongejan and Uilenberg,
Crimean-Congo . Hyalomma ) . o~ S
) Naiovirus . . Africa, Asia, Europe 2004; Piesman and Eisen;
hemorrhagic fever anatolicum,H. marginatum,H.
2008)
truncatum, R. bursa
Kyasanur forest . . . . . .
disease [1,5] Flavivirus Haemaphysalis spinigera,H. turturis Indian subcontinent
Louping ll Flavivirus Ixodes ricinus Western Europe (Labuda. and Nuttall,2004)
Omslk Flavivirus Dermaoentor marginatus,D. Asia (Piesman and Eisen; 2008)
hemorrhagic fever reticulatus,|. persulcatus
Tick-borne Flavivirus Ixodes persulcatus,|. ricinus, H. Asia Europe (Piesman and Eisen; 2008;
encephalitis concinna,H. punctata ' P Labuda. and Nuttall, 2004)
Powassan Dermacentor .
encephalitis Flavivirus andersoni,Haemaphysalislongicornis, | Asia, North America Dosr!%r’ ,\‘231;)” gggz;ja.

IV. PATHOGENIC EFFECTS OF TICKS

a) Cytolysis effects

The primary attachment lesion causes cytolysis
following production of the hyaline sheath. There is
itching accompanied by a tissue and humoral reaction
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of the host, with hyperemia, eosinophil infiltration and a
local edematous reaction. The damaged tissues are
pulled by the weight of the feeding tick and this
produces a sensation of pain (Morrisan, 1989).

The salivary glands of ticks perform numerous
vital functions. They secrete cement that anchors the



mouthparts to the skin soon after the tick attaches to the

host. The salivary glands are the major organs of

osmoregulation and possess a water vapor uptake
mechanism that enables ticks to fast for many months.

During feeding the salivary glands of the female secrete

excess fluid from the blood meal back in to the host's

circulation, thus concentrating the nutrients components
of the meal and regulating hemolymph volume and ionic
composition. These factors lead to the reaction of the
host. The primary challenge or infestation: when ticks
attach to a host (primary infestation), they secrete
cement and other antigenic materials. In the guinea pig,
40-60 % of the leucocytes infiltrating the lesion are
neutrophil, up to the third day of feeding. A day or two
later when most of the larvae have engorged the
proportions of basophils and eosinophils have
increased significantly. Early in tick attachment, the
capillaries near the mouthparts become dilated and
edema results. This is probably due to vasoactive
substances, in tick saliva such as prostaglandins, and to

a few deregulated mast cells, which release histamine.

Hemorrhage is an obvious characteristic of the feeding

lesion. Finally, the langerhans cells of the epidermis trap

antigenic material from tick saliva and present it to
lymphocytes in the skin and lymph nodes for
processing.

(@) Tick attaches to host .Secretes antigens tissue
damage Antigens taken up release of mediators
Langerhans cell in skin. Antigens presented to
lymphocytes inflammation T-lymphocyte activation
mild degranulation of mast cells and basophils by
slavery B-lymphocyte activation (assumed) gland
esteraseslgGIgE Complement erythema and edema
activation (primary immune response) (inflammatory
response) Host reaction to tick challenge by primary
infestation (Morrisan, 1989).

(b) Reactions to a primary infestation. Other than a mild
inflammatory response leading to erythema and
edema, there are few obvious clinical reactions. The
specific immune response involves the activation of
T-and B- lymphocytes.

Secondary challenge or infestations: During
secondary infestation, the granulocytes in the peripheral
blood rise to much higher levels than during the primary
infestation and basophils rapidly invade the feeding
lesion, degranulate and liberate vasoactive mediators.
The later cause edema and might contribute to the
formation of blister-like epidermal vesicles underneath
the attached ticks. Histamine 5-HT inhibit feeding and
salivation, the histamine may induce detachment from
the host. Premature detachment and much reduced
engorged weights may result and those ticks that do not
detach feed very slowly, if at all, and most die in situ. As
a result of the laceration of blood vessels by the probing
actions of tick mouthparts, the host's circulatory
homeostatic mechanisms begin to act and in response
to these, ticks release salivary secretions to maintain

blood flow to the feeding lesion. However the salivary
composition of a particular species may be a partial
determinate of effective host range. Thus, ticks that
posses antihistamine salivary activity probably feed
successfully on basophile-rich hosts (cattle, guinea-
pigs, rabbits) but may be rejected more effectively by
mice, which rely on bradykinin and anaphylatoxins as
vasoactive mediators (Bianchi et al., 2003).

After detachment of the tick the necrotic lesion
remains indurate, itching, and hot, and can discharge
for several months. Bacterial complications may set in
with abscess formation. The hypostome may break and
remain in the lesion when a tick is extracted. In receptive
cattle, the tick remains in place, and lesion is formed
with eosinophil infiltration around the necrotic patch near
the chelicerae. The allergic reaction is sign of host
resistance (Tatchell, 1969).

b) Cell reaction

The lysis cavity opens into internal tip of the
sheath, and is formed of amorphous necrotic tissue,
with cutaneous and blood cell debris. An edematous
zone surrounds the lysis area when the cell structures
gradually disappeared collagen remains intact and
extravasations and vascular ruptures occur, with
hemorrhagic patches. In receptive hosts, the main
phenomenon is neutrophil infiltration around the
attachment point and capillaries. The resulting
inflammation produces vasodilatation, vascular ruptures,
and hemorrhages near lysis cavity, while the
surrounding dermis becomes fibrous due to the
multiplication of fibroblasts. The other cells degenerate
at the same time. The dermis and epidermis become
edematous. Vesicles and necrotic zones appear at the
end of the attachment process, in the presence of
eosinophils and basophile. In the receptive host, the
main phenomena are vasodilatation and vessels rupture
(Allen, 1994). In resistant hosts, tissue reactions are
more violent and occur earlier. They are dominated at
first by considerable edema of the epidermis and
dermis, accompanied by eosinophil and basophile
infiltrations from the second day of attachment. Cell
decomposition and tissue necrosis are rapid and
extensive, but there are not many capillary ruptures. The
vesicles appear very early and develop in to pustules.
Although the tick saliva has a limited lysis effect, it
causes inflammation through degranulation and high
antigenic activity. The ingested blood is concentrated by
excretion of water and mineral salts starting from the
beginning of the meal. Highly engorged species
therefore ingest about three times the volume of blood
at the end of the meal (Uspenskiy, 1982).

c) Toxic effects (tick toxicosis)

Apart from the mechanical cytolysis effect and
blood loss, ticks have a specific pathogenic effect due
to the presence of toxins in the saliva. The toxins affect
not only the attachment site but also the entire organs of
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the host. The toxins act on certain tissues. Neurotropic
toxins induce tick paralysis, while dermotropic toxins
cause sweating sickness (Tatchell, 1969; Allen, 1979).

V. CONTROL MEASURES FOR TICKS

a) Steps of a controlling campaign

The aim of a tick control campaign is not to
control all ticks simultaneously, but a definite species
because of its particular role. The strategy should
therefore be based on the biological characteristics of
the target species. Moreover, there is no perfect control
method. The efficacy of these methods depends on
rational and methodical use (FAO, 1977; Jongejan and
Ulenberg, 1994).

Factors to be defined when a campaign is
planned against ticks: -
i. Campaign objectives

The objectives must be defined on the basis of
the biology of the species and epidemiology of the
disease caused or transmitted by the particular tick
species. Temporary or regular deparasitizing of infested
animals is a short-or medium-term measure. It provides
relief for the host, but does not affect ticks in pastures.
Reduction of tick populations in a pasture has long-term
prophylactic effects as it decreases parasitism and
frequency of pathogen inoculation to a tolerable level.
Premunitionis established or maintained by regular
treatments on fixed dates or occasional treatments
when the parasitism rate exceeds a certain level.
Eradication of ticks has a long-term prophylactic effect
and controls transmission of a particularly dangerous
pathogen (Kaaya, 2003).

ii. Target location

A site is selected for the campaign from the
different  successive microhabitats of a tick in its free-
living phases, and during the parasite phases on the
host. The selection is based on ecological data. The
control operations are carried out in the field and on the
host. In the field, the objective is to attack ticks in their
microhabitat during the free-living phases by chemical
or ecological measures. On the host, the aim is either to
rid it directly of its parasites, or indirectly by means of
hosts that collect ticks and serve as bait. This enables
long-term deparasitizing of pastures, which is the final
goal (Okelloet al., 2003).

iii. Campaign schedule

Information on dynamics is useful for
determining the pattern of host treatments and
suspension of treatments during seasons of inactivity,
on the basis of the life cycle and duration of the parasite
phase during seasons of tick activity. In methods
requiring removal of livestock, data on survival
possibilities of the various instars without feeding will
determine how long cattle should be excluded from the
pastures. The period required for completion of the
cycle should be considered, in the case of species with
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certain instars that develop on hosts other than
ungulates or on wild vertebrates for a part of the tick
population (Jongejan and Ulenberg, 1994).

b) Types of tick control

Tick biology data are fundamental factors in
chemical control and represent method in biological
control. The two control methods differ only in the use of
acaricides.  Procedures  directly  affecting  the
microhabitat and host availability such as using
hyperparasites and predators, and immunological
control form a part of an integrated biological control
program. The practical importance of these methods
varies. Some are effective on their own, but it is
important to combine them. The use of acaricides is
inconceivable without data on the natural environment of
ticks and their hosts (Kemp, 1994).

i. Chemical control

Arsenic was the first compound to be widely
used for tick control but due to problems of toxicity, lack
of residual effect and resistance it was largely replaced
by the organochlorines in the late 1940s. Increased
environmental contamination and consumer resistance
to unacceptable levels of organochlorines in meat
together with onset of tick resistance to this group of
insecticides led to their replacement in the 1960s by
several organophosphorus compounds, the
carbamates,  butocarbonl, more recently the
formamidine, amitraz, and some synthetic pyrethroids.
Ivermectin or closantel given by the parental route have
also been shown to be useful aid in the control against
the one-host tick Rhipicaphalus (Boophilus)(Urquhart et
al., 1996) (Table 2).



Table 2 : Some of the chemicals used for tick control

Group name

Chemical name

Organophosphates

Carbamates

Chlorinated Hydrocarbons

Pyrethrins and Pyrethroids

Avermectin

Bromocyclene
Coumaphos
Crotoxyphost dichloruos
Diazinon
Dichloruos
Malathion
Phoxin
Propoxur
Stirofos
Trichlofon (Metrifonot)
Carbaryl
Lindone
Methoxychlor
Flumethrin
Fenualerate
Permethrin
Pyrethrin
Ivermectin

Source: Kaufmann (1996).

Avermectins

Avermectins are products of the fungus
Actinomycesspecies that are divided into two major
components A and B depending on the structures.
Avermectins compound is active against intestinal
parasites, lungworms, warble flies, lice, midges and
different genera of ticks. The active substance inhibits
the transmission of stimuli between the interneurons of
the ventral nerves and the motor neurons of the
parasites. The compound is deposited for a short time in
the liver, fat and only in small amounts in muscle and
kidney. About50% is excreted unchanged with the faces.
Therefore, a withdrawal time of 38 days is required for
milk and beef. Because of this, it also does not make
sense to utlize the compound in tropical animal
production (Seifert, 1996).

ii. Ecological control

Information on the ecology of different instars is
used for habitat and host linked treatments. Tick control
in the habitat and vegetation requires modification of the
plant cover by removal of vegetation that shelters ticks.
Vegetation is periodically removed by burning, but
spontaneous or induced fires have little direct effect on
ticks since they occur in the season when adults are not
active. Annual dry-season fires are widespread in
semiarid regions; the value of these fires is very
controversial, as they influence not only the availability of
an important source of grazing during long harsh dry
seasons, but may also diminish the abundance of ticks
and vermin such as rats. The influence of burns on tick
abundance varies markedly with the time of year,
intensity of burn, and the tick species present
(Wilkinson, 1979; Baars, 1999).

Replacement of natural vegetation, cropping,
and soil cultivation are integrated methods that enable
pasture improvement and tick eradication. Using

acaricides, careful plastering of walls and ceilings, and
installing concrete floors sanitize localized habitats such
as stables, sheds, poultry houses, and kennels and the
soil of cattle enclosures, markets, areas around wells,
etc.

Wild ungulates and carnivores, as well as other
possible hosts of the different instars should be
eliminated. Since wild ungulates are alternative hosts
and can maintain tick populations as effectively as
cattle, their removal is the most effective measure. The
objective of briefly or periodically withdrawing domestic
hosts is to cause the ticks to disappear through inanition
since the only available hosts are cattle. Pasture rotation
can be used exclusively, or together with the use of
acaricides for this purpose. The rotation pattern and
pasture area should be determined according to the
target species, type to cycle, and hosts of the
successive instars, as well as the period of stay and
number of cattle. Other important factors are the period
required for inanition by each instars, periods of tick
activity depending on the seasons and type of climate
(McCosker, 1979).

iii. Biological control

Entomopathogens are group of organisms that
attack ticks and insects. Entomopathogens can be
macro- or microorganisms that affect arthropods. In
biological tick control the activities of the hyperparasites
chalcidflies Hunterellusare probably important in nature,
but they are difficult to evaluate. It is still more difficult to
manipulate or reproduce them for practical use.
Predators are most effective, especially ants and birds
(Buphagus sp. Oroxpeckers, Crotophagus, various
magpies, village fowl). Depending on the conditions,
these predators can consume a large number of ticks
(Samish and Alekseev, 2001).
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iv. Genetic control

In resistant animals, the blood level of histamine
rises considerably within 48 hours of tick attachment. In
moderately resistant cattle, there is only a slight increase
in the histamine level when larvae attach; it is higher for
nymphs, and even higher for females. In receptive
animals, there is no change in the histamine level.
Antigens extracted from eggs or larvae give the same
results in resistant animals. The reaction intensity is not
correlated, however, to the degree of resistance
(Willadsen, 1999). Resistance to ticks in animals occurs
early but is effective mainly in adults. This resistance can
be broken by the occurrence of physiological or
pathological disorders. The diseases induced or
transmitted by ticks can also reduce resistance and are
accompanied by an increase in the animal's quantitative
tolerance threshold for ticks, which may lead to sever
parasitism, with clinical signs (Willadsen and Jongejan,
1999).

The ability is a hereditary character. The ability
to resist ticks is acquired, but it develops according to
genetic factors. If it is possible to breed cattle for tick
resistance, as is done for certain other characteristics, it
will provide a solution allowing the costly and dangerous
use of acaricides to be abandoned, with the related risk
of the emergence of non-sensitive tick strains. The
question remains whether breeding for tick resistance
can be compatible with breeding for a particular

production characteristic (meat, milk)(Brown and
Askenas, 1982).
c) Immunization (anti-tick vaccine)

Research in  to controling cattle tick
Rhipicaphalusmicroplus(formerly known as
Boophilusmicroplus) has focused on developing

vaccines; cattle vaccinated with antigens from the
midgut of female ticks were protected from challenge
with Rh. microplus(Opdebeecket al., 1988; Willadsenet
al., 1988; https://en.wikipedia.org/wiki/Rhipicephalus
microplus).

Ingestion of the blood meal by ticks feeding on
vaccinated cattle leads to uptake of antibodies and
other components of the host's humoral immune
system, resulting in damage to the gut. As a result, the
number of ticks engorging, their average weight and
their ability to lay eggs may all be adversely affected.
Australian tick control project develop a vaccine against
B. microplus. It was commenced in 1981 with the
observation of the cattle, vaccinated with crude or
partially purified material from semi engorged adult
female ticks, could be effectively protected against tick
infestation. The major antigen responsible for this effect,
called Bm86, was isolated 4 years later. The antigen is
located on the surface of the digest cells, which line the
tick’s gut. The feeding tick takes in antibody to Bm86.
Binding of antibody to the protein on the tick gut leads
eventually to lysis of the tick’s gut cells. The number of
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ticks engorging on vaccinated cattle is reduced tick
weight and even stronger reduction in the ability of the
female ticks to lay eggs. In fact, there is considerable
mortality of engorged ticks in the first days following
engorgement. The antigen has been sequenced and
expressed in Escherichia coli or Aspergillusnidulans
(Willadsen et al., 1989; Tellam et al., 2002).

This recombinant tick vaccine was registered for
commercial sale in Australia in 1994, called "Tick Guard
® ". With this vaccine over 18000 cattle had been
vaccinated in northern Australia. In a variety of tests of
efficacy and safety it was shown that the vaccine was
completely safe for use, effective in a variety of different
geographical locations and effective against a wide
range of ticks that were resistant to the different classes
of chemical acaricide. It was found that there were some
differences in the vaccine susceptibility of different
isolates of tick for reasons, which are not understood. It
was further shown that a range of different cattle breeds
responded to the vaccine in equivalent ways, as
measured by antibody responses following vaccination
(Willadsen, 1997).

VI. CONCLUSIONS AND RECOMMENDATIONS

In Ixodid ticks, there are only two moults
following larval hatching: larvae to nymph and nymph to
adult, both of which usually occur on the ground.
However, in the 2-host cycle, larvae moult to nymphs on
the host. Adult Ixodid females usually mate and
complete engorgement on the host and then detach
and drop to the ground prior to ovipositing. Depending
on temperature and relative humidity, oviposition usually
begins a few days later and continues for several days
The female dies soon after wards although males
remain attached to the host for longer periods and may
mate with other females. The number of females
attached to the host is thus the most significant indicator
of the seasonal activity and population dynamics of
these ticks.

Designing an economical, integrated tick
control strategy for a particular production system in a
specific area are chemical control, ecological control
biological control, genetic control, immunization.

Therefore based on the above conclusion the
following recommendations are forwarded:

» Strategic tick control based on the biology,
ecology aspect should be conducted

» Other safe control methods such as immunization
control with other must be implemented

Identification of tick species must be carried out
» Detailed epidemiology of ticks should be studied
» Movement of animals should be restricted
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