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ABSTRACT

A prevrlence study on tick infestation on sheep
was carried out for a period of two years, frcm March
1984 to February 1986. Two sites were chosen in Zaria,
These were S/maru and Zari. City. Sixteen Yankasss
breed of sheep (eight from each group) were sampled
for the presence of all stages, sex and predeliction

sites of ixodid ticks.

In the first year of study, 2 total of 421 ticks
were recorded from the sheep in Samaru and 177 from
sheep in Zaris City. In the second year, 813 ticks
were recorded from the sheep in Samsaru and 418 rrom
sheep in Zaria city. A total of 1,832 iLicks were
sampled from both sites. The most prevalent tick
specles in the two years of study was Amblyomma

variegatum, accounting for 50% of the total tick count,

The next most common tick species was Bocphilus decoloratus,

which accounted for 34 .4% of the total tick number. The
least prevalent tick species recorded was Hyalomma
impeltatur with only 8 (0.4%) ticks recorded in the

two vears of study. Other tick species recorded, in

order of decreasing abundance, were Rhipicephalus

sanguineus (11.4%), R. simus senegalensis (l.2%) and

R. s. capensis (3.0%). The occurrence of ixodid ticks
was higher in the second year of study (1,231 ticks)

xii



than in the first year (598 ticks) from both
sampling sites. More ticks were recorded from

Samaru (1,234 ticks) than Zaria city (595 ticks).

Amblyomma variegatum ticks had higher incidence

during the wet season period, with peak populations

in the ronths of May to June, while E. decoloratus

had higher pesks towards the end of the rainy
season, in the months of September to October,
Rhipicephalid ticks were more evenly distributed,
with about ecual numbers occurring in both wet and

dry seasons.

Amblyomma variegatum ticks were often recovered

from the udder, scrotum, dewlap, perianal, lateral

and ventral sides of h#st animals. Larval and nymphal
stage ticks were often found on the head region,
dewlap and scrotum/udder regions of animal hosts.
Adults were usually found congregated at feeding sites
where they caused ulcerous patches on the skin of the
animals. Adults were often recovered from the lateral

and ventral sides, dewlap and sometimes on the flanks.

Rhipicephalid ticks were often found on the ventral
and lateral sides of host animals. Other regions in

which they were found were the perianal areas, scrotum/

*1 31



udder and the interdigital spaces of host hoofs.

Almost all the Hyalomma sp ticks recorded were
recovered from the udder, scrotum and perianal

regions of host animals.

Two important factors observed to significantly
affect the size and distributicn of tick populations
were relative humidity (RH) and rainfall.

Temperature was less impurtant.

Generally, sheep did not appear to be very
important hosts of ixodid ticks as the numbers
recorded are far below what has been observed in

cattle by other authors.

Eecause of the importance of ixodid ticks as

vectors of disease causing organisms, haemolymph of

Babesia infected and Babesia free B. decoloratus
female ticks were studied. Haemolymph smears of
replete female ticks were made on glass slides and
stained with Giemsa. Haemolymph cell types were
categorized as follows:- prohaemocyte cells, early
plasmatocyte cells, advanced plasmatocyte cells, early
spherule cells, advanced spherule cells, binucleated

and mitotic cells. All the cells were classified ~n

xi¥



the basis of their morphological differences. The
most predominant cell type was the plasmatocyte cell,
which was slightly more numeruvus in Babesia free tick
haemolymph smears (52.0%) than in Babesia infected
ticks (L6.0%). Babesia sp. were observed to develop
in the plasmatocyte cells. Spherule cells formed the
next most common cell type. They occurred almost
equally in Babesia free and Babesia infected tick
haemolymph (36.0% and 35.0% respectively). They seem
to be cells associated with some physiolegical
functions of the tick body, such as vitellogenesis and
respiration. Prohaemocyte cells were next in abundance.
There wes 2 significant difference in the number of
this cell type that occurred in Bsbesiz free ticks
(10.0%) and Babesia infected ticks (17.0%) with
P<0,05, Binucleated cells and mitotic cells were
observed in very few numbers, accounting for less than

1. in both cases.



CHAPTER 1

INTRODUCTTION

Ticks constitute a sub-order of blood sucking
arthropods known as the Ixodoidea. Two families
were carved out of this sub-order, viz:~ Ixodidae

(hard ticks) and Argasidae (soft ticks).

Of the two families, members of the Ixodidae
are of veterinary importance while the Argasidae are
more important as non-obligate parasites of birds,
bats and sometimes man (Hoogstraal, 1956). Soft
ticks are leathery in appearance and lack hard
exoskeleton (scutum) that is characteristic of the

Ixodidae.

The family Ixodidae comprise several genera
of obligate ectoparasites infesting a wide range of
animal species, including birds, mammals and even
reptiles. They are found tenaciously attached to
their hosts while feeding (Hoogstraesl, 1956). Balashov
(1972) observed that host findings and the selection
of suitable attachment sites by ticks of these genera
are complex behavioural and physiological processes;
while penetration c¢f host skin was described as a

simple behaviour in several ticks (Gregsun, 1960;



Arthur, 1970). Attachment is achieved by means of
the penetrating action of the spiked hypostome ard
sharp chelicerae, after which cementing material is
secreted from the salivary gland of the feeding tick
in order to consolidate its hold (Moorhouse, 1967;
Balashov, 1972; Kemp et al., 1982). Balashov (1972)
classified the family Ixodidae into two sub-families

of hard ticks as the Ixodinae and the Amblyomminae.

The Ixodinae comprise the two genera Ixodes and

Ceratixodes, while the Amblyomminae comprised uf the

following genera: Amblyomma, Aponoma, BEoophilus,

Hyalomma, Dermacentor, Rhipicephalus, Rhipicentor and

Hagemaphysalis. Of these eight genera, five have been

found infesting domestic animals like cattle, sheep,
goats and camels in Nigeria (Mohammed, 197L).

Horses, donkeys and dogs have also been observed to
be suitable hosts for the different tick species
specific to them (Hoogstraal, 1956; Strickland, 1961;
Mohammed, 1974; Dipeolu, 1975). Simpson (1912)
reported that Aponoma sp. occurred in Nigeria. This
report was refuted by Strickland (1961), but was
later confirmed by Mohammed ard Aliu (1973) when they

found the parasite on African beauty snake.

Several species of bhard ticks of veterinary
importance have been reported in Nigeria (see

literature review) as vectors of a wide range of



disease conditions through the transmission of
pathogenic organisms while feeding on susceptible

animals. Poophilus decoloratus has been identified

as a vector of Babesia spp. in cattle and sheep in
Nigeria (Mohammed, 197l ; Dipeolu, 1975; Leeflang,
1977). Besides serving as a vector of disease
organisms, Amblyomma spp. Create wounds /abscesses on
their hosts. These wounds usually become secondarily

infected with bacteria (e.g. D. congolensis) and

myiasis causing larvae (Bourdeau, 1982; Horak, 1982;

Kemp et al., 1982; Saidu et al., 1987). The

importance of Hyalomma spp. ticks in disease transmission
in Nigeria is not clear, except that it causes sloughing
off of the skin of animals (cattle), predisposing them

to attacks by Chrysomia bezziana flies (Hoogstraal,

1956). Rhipicephaius sanguineus was reported to be

an effective vector of various blood parasites of dogs

in Nigeria, e.g. Hepatozoon canis (Iwuala and Okpala,

1978) and Babesia canis (Okoh, 1976). Clinical records

from the Veterinary Teaching Hospital of Ahmadu Bello
University, Zaria show that canine babesiosis is of
frequent occurrence (Abdullahi, 198}). Hoogstraal
(1956) further incriminated R. sanguineus with the

transmission of Borrelia theileri in cattle.

The occurrence of tick-borne diseases in domestic

food animals, especially in ruminants, is of paramount



importance in Nigeria, Jjudging from the fact that

a very large proportion of the human population

depend on these animals fur their proutein source.

The control of such diseases in these animals

cannot, therefore, be compromised. It is in this
light that it is advocated that sheep and goats,

which have not been seriously considered as important
protein sources, eoual to cattle in Nigeria, should

be given some attention. The use of sheep in
religious festivals and as source of domestic income
carnot be over-emphasised. In some communities, sheep
keeping is not only for the purpose of mutton 2nd skin
but also serve as security and a measure of wealth

to the owner, especially within the Fulani communities.
In the norgbhern parts of the country, sheep milk 1is
turned into hardened cheese ("chikwi") and sold for

income.

The fact that devastating diseases such as
rinderpest and trypanoscmiasis are not usually
clinically manifested in sheep could be put to
advantage if serious considerations are given to
multiplying and improving the existing sheep breeds,
The seeming low rate of tick-borne disease infection
in sheep compared to cattle is also of advantage in
considering the proposal above. With government and

private enterprise participation in combating



tick~borne disease in ruminants and improving

breeds, Nigeria could become self sufficient in

her protein requirements, and even undertake to

export refrigerated meat to other African countries.
This laudable ambition, however, may not be achieved
without first controlling the menace of ticks as
vectors of disease organisms. It is therefore
complimentary to the control of tick-borne diseases
that the physiology of an important disease
transmitting tick in Nigeria --- Ecophilus decoloratus

has been studied in this work. The haemolymph of

B. decoloratus adult females have been studied with

a view to understanding the development and
transmission of pathogenic organisms such as Babesia
spp. in the tick specles. Different haemocytes bhave
been identified from Babesia infected and Babesia
free ticks~with n view to identifying cells

in which the organisms develop and ultimately

effecting control measures.



CHAPTER 2

LITERATURE REVIEW

2.1 Historical Perspectives

Although hard ticks have been known to parasitize
domestic and wild animals since the advent of
domesticating of wild animals by man, their veterinary
importance as vectors of various animal diseases was
not realised until the second half of the 19th
century when cattle population was greatly multiplied
for domestic use as source nf animal protein in the
then rapidly growing population of industrialising
Europe (Bram & Gray, 1979). It was this mass
movement nf ca+ttla Fram ~naan af nroduction to
marketing sites in developing cities that resulted in
mass death of animsls due to stress conditions imposed
by the land trek and to infestation of ticks on
animals, hitherto, unexposed to tick infestation.
Imported animals that were exposed to ticks of
endemic origin wore mnst affected with four thousand
heads of cattle out of six thousand reported lost to
tick-borne diceases on liansit from Tasmania to

Townsville in Australia in 1897 (Bram & Gray, 1979).

Smith and Kilbourne (1893) discovered the c=usal
organism of one of the serious diseases infecting

cattle transmitted by ticks i.e. Babesia sp. They

6



established thic toot in 1893 by incriminating the
hard tick Boophilus anrnulatus as a vector of B.

bigemina, the cause ol Texas cattle fever (red water
or Babesiosis). Later on Koch in 1898 was able to
show that another tick of the same genus as B.

annulatus also zerved as a vector of Babesiosis.

————

This tick species was P. decoloratus. The tick
B. annulatus was alsu reported to transmit B,
theileri (Trees, 1978). Another hard tick Amblyomma

variegatum was first shown to be a vector of a

pathogenic organism that csused Heartwater disease
in cattle {Daubney, 1930). More recently,
A. variegatum was incriminated with the transmission

of Theilerisa mutans, which is not a very pathogenic

organism in cattle (Ulienberg et al., 1974).

The genus Hyalomma sp. was first described by
Koch in 18l); when he identified thirteen species.
Neumann (1911) identified four more species. The
present classification of the genus was done by
Feldman-Muhsam (197, who had <tudied the works of
Delpy (1946) and Koch (1844). Hoogstraal (1956) did
not consider Hvalomma *icl's as important vectors of
disease except for tl._.ir ability to cause wounds with
their prctrudirg mouthparts on host animals. The
wounds were usually predisposed to secondary infection

by bacteria and myiasis causing larvae. He, however,



incriminated this tick species in the transmission

of Theileria sp. organisms in cattle and camels.

The genus Rhipicephalus spp. was said to be of

African origin, with about )6 recognised species.
Thirty-nine of these species were reported as
occurring in the Ethiopian Faunal region (Hoogstraal,
1956). Some members of this genus have been
incriminated in the transmission of disease organisms

such as T. parva in cattle by R. appendiculatus,

Hepatozoon canis and Ehrlichia canis in dogs by R.

sanguineus (Hoogstraal, 1956).

The earliest documented records of tick infestation
in Nigeria were those of Simpson (1912a & L) and
Jobnston (1916).

The former collected data and records of
infestation from various veterinary centres in the
then northern and southern parts of the country.
The latter author was commissioned by the then
colonial administration in Nigeria to make a survey
of the site for the capital of northern Nigeria
(Kaduna), and it was in addition to this assignment
that he carried out a tick survey in the area,
identifying four species of ixodid ticks in addition to

other arthropod vectors of domestic animals.



Simpson (1912a) identified the following ticks

species:- Aponoms exornatum; Amblyomma nuttalli,

A. variegatum; Haemaphysalis leachi; Hyalomma

aegyptium; Rhipicephalus appendiculatus; R. gimus.

Johnston (1916) identified the following tick species:-

?. veriegatum; Haemapbhysalis leachi; Hyalomma

aegyptium; [. annulatus. Findley and Archer (1948)

made similar observations as did Johnston {(1916)
while they were carrying out a survey on Typhus in the
northern parts of Nigeria. Earlier on, Beaton (1939)
nad done a similar survey of ixodid ticks within the
same region and came up with results comparable with
those of Findley and Elmes (1947). An extensive
survev of Nigeria ccvering nineteen stations was done
Ly UJaswortn (i145<¢) wurougn tne coliection of monthly
fata from all the =tati~ne He identified five
genera of hard ticks, including Amblyomma spp.;
Boophilus spp.; Haemaphysalis spp.; Hyalomma spp.

and Rhipicephalus spp. from which fourteen species

were named. Other workers who carried out ixodid
tick survey in higeria were Mettam (1951), Gambles
(1951), Morel (1958) and Strickland (1961). Thorpe
and Walker (14964, worked on the control of ticks of
cattle in northern Nigeria and observed the following

tick species:- A.

- —

variegatum; B. decoloratus, B.

annulatus; H. truncatum and R. simus simus. Mohammed
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1?(19?&) reported the occurrence of five genera of

hard ticks including the following:~ Amblyomma Spp.,
Boophilus spp., Hyalomma spp., Rhipicephalus spp.,

and Haemaphysalis spp. from the Sudan and Guinea

‘savannah regions of Nigeria. Dipeolu (1975) carried
out a survey on the incidence of Boophilus spp on
cattle, sheep and goats in Nigeria in which he

:reported the occurrence ot B. decoloratus, B, geigyi

and B. annulatus on cattle. Only B. decoloratus was

cbserved on sheep and goats in the southern parts of
Nigeria. Iwuala and Okpala (1978) observed some
hard ticks during a survey of the ectoparasite fauna
of Nigerian livestock over a period of two years.
They reported the occurrence of eight tick speciles
that were mostly found on adult cattle, dogs and

horses.

2.2 Ixodid Ticks and Animal Diseases

.
|

. Ticks as vectors of disease -- causing micro-
organisms such as Rickettsia, Bacteria, Protozoa,
Viruses, Spirochaetes and Fungi have already been
documented (Macfie, 1915; Arthur, 1962; Hoogstraal,
1967, 1973, 1979). In addition, ticks are known to
cause lesions and secrete toxic substances into

animal hosts during feeding, which results in tick

paralysis (especially in sheep) (Leeflang 1977).

il
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Owing to the activity of hard ticks on
domestic animals in the tropics, the introduction
of exotic breeds of cattle and sheep for the purpose
of local breed improvement has remained largely
impossible and the ticks, therefore, serve as
effective barrier against this objective. Ticks are
potentially dangerous to the heglth of animals as
they transmit diseases such as Anaplasmosis,
Babesiosis and Theileriosis (Callow, 1978; Leeflang,
1977). A study carried out by Arnold and Travassos
Santos Dias {1983) on the seasonal distribution of
ticks and tick-borne haemoparasites of sheep and

goats in Mazambique showed that Theileria ovis

occurred in both animal species although sheep

were more often infected with larger parasitaemia.
T. separata was only detected in sheep. They also
found an organism similar to Apnaplasma spp. in the

blood smear of the animals. Trypanoscme spp. were

alsc seen in the blood smears, with T. congolense

predominating over T. vivax. They also observed
that apart from the Rhipicephslid ticks found to be
respunsible for transmitting T. ovis and T. seperata

in sheep and goats, Amblyomma hebraeum served as

vector of Cowdris ruminantium. This same tick species

caused lameness, loss of condition, septicaemia and
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pneumonia which somctimes resulted in the death

of animals.

Hard ticks cause worry and distress to
animals by their attachment and secretion of
toxins. They cause ulcers and give rise to attack
by myiasis causing flies (Bourdeau, 1982).
Strickland (1961) made the observation that adults

of A. variegatum congregated in clumps while

feeding on host animals. He further observed that
they usually became encased in thick swabs formed
by serum exudates from skin lesions. Fecrceful
removal of such attached ticks caused ulcers and,
therefore predisposed the hosts to secondary
infection by tactcria and myiasis causing flies,
thus, destroying the skin (Rourdeau, 1982).

Besides skin destructicn, ixodid ticks have been
observed to cause weight lnss, decrease in Packed
Cell Volume {PCV) values, anaemia and death in
susceptible animals (Corrier et. al., 1979).

Taylor and Plumb {1981) reportcd a decrease of 23%
in mean haemoglobin (Hb) levels, 26% in PCV values,
26% in acetylcholinesterase values, with significant
increase in serum globulins in infested animals.
Notte and Gothe (1982) reported an increase in

lysozyme activity as well as leukopenia with
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exclusive decrease in the mononuclear cells in tick
paralysed sheep. Clinical symptoms observed were
paresis and paralysis. Arncld and Travassos Santos
Dias (1983) reported absesses on the ventral abdomen,
axillae, groin, genitalia and ear of tick infested
animals due to tick bites, which led to orchitis

and severe inflammation especially in young animals.

Ilemobade (1977) reported A. variegatum as the

vector of Cowdria ruminantium, the causative agent

of beartwater disease in sheep and goats, and also
cattle (Mohammed, 1977) in Nigeria. Boophilus

decoloratus has been incriminated with the

transmission of Babesia bigemina, the causative

agent of Babesliosis in cattle in Africa (Mohammed,

197L4). Hyalomma dromedarii was reported to be a

vector of Theileria spp., causing the disease
Theileriosis in camels and cattle, while H. truncatum
is suspected with the transmission of organisms
causing sweating sickness in cattle (Hoogstraal, 1956).

Rhipicephalus sanguineus, the brown ear or dog tick

is an effective vector of several canine disease
causing organisms such as Ehrlichia canis and the
agent of canine babesiosis (B. canis) (Mohammed, 1974).

Hoogstraal (1956) observed that R. sanguineus could

be the transmitter of Forrelia theileria..in cattle.
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Lcunsbury (1906) had earlier on proved the ability

of R. evertsi evertsi to transmit Theileria parva

in cattle; and Walker (198Y4) observed that as
many as 90% of T. parva susceptible animals could be

killed when R. appendiculatus transmits the pathogens

in East Africa. The Haemaphysalid tick species H.

leachi leachi was suspected to be a reservoir of

C-fever organisms (Hoogstraal, 1956).

Ixudid ticks do not only transmit veterinary
impcertant disease organisms but alsc those of
medical importance in man. It has been reported that
certain hard ticks transmit arboviruses

«ransovarially, after which

these viruses are transmitted to man through tick
bites (Hoogstraal, 1973). The Russian Spring-Summer
Emcephalitis virus (RSSE) is transmitted by the hard

ticks Ixodes persulcatus and Haemaphysalis concinna

to man via bites while feeding. The virus multiplies
in the tick tissues and then accumulates in the
salivary glands until when the tick feeds. Another
viral disease -- Kyasanur Forest Disease (KFD) is

transmitted by ticks of the Haemaphysalis spp. in

Indian tropical forest regions. The Crimean-Congo
Haemorrbhagic Fever (CCHF) is transmitted by ticks

of the Hyalomma marginatum complex, Amblyomma spp.,
Rhipicephalus spp., and Eoophilus spp., in Bulgaria,
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areas of Russia (crimean), West Pakistan, certain
areas of West, Central and East Africa (Service,
1980). Other viruses transmitted tc man by
hardticks are the Colorado Tick Fever virus (CTF)
which is transmitted by D. andersoni and D.

occidentalis in the United States of America and

Canada., Tick-borne Encephalitis virus (TBE) is

transmitted by Ixodes ricinus and D. marginatus in

Central Europe. The Powassan Encephalitis virus

(POW) in north America; Quaranfil fever virus (QRF)

in Egypt; Omsk Haemorrhagic fever virus (OHF) in
South Western Siberia etc. are all viruses transmitted

to man via the agency of ticks.

Tick paralyciz iz mostly caused by ticks of

the Ixodes, Rhipicephalus and Haemaphysalis spp.

when they bite a host and pump toxins contained in
the saliva of female ticks into hest tissues.

Dermacentor andersoni has been particularly incriminated

with the ability to cause paralysis in Man, sheep

and other farm animals, through bites, due to paralysis
of the motor nerves (Hoogstraal, 1978). Death is
likely to occur if the offending tick is not removed

over a period of time.

Like in animals, ticks of the genera Dermacentor,

Haemaphysalis, Amblyomma and Rhipicephalus are known
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to transmit various Rickettsiase organisms in Man,
The Siberian Tick Typhus (STT) is caused by an

organism called Rickettsia siberica and is chiefly

transmitted by the tick species Dermacentor spp.,

Haemaphysalis spp., Rhipicephalus spp., and Amblyomma

spp. Infection is by bites of female ticks especially
and the disease organism is transstadially or
transovarially transmitted from one tick to the

other (Hoogstraal, 1967). Other Rickettsiae
transmitted by ticks include Queensland tick typhus
transmitted by Rbipicephalus spp. in Australia, the

causal organism been R. australis; R, prowezeki is
transmitted by ticks of the genera Amblyomma and
Hyalomma in Ethiopia through tick bites to man.

On the other hand, Q-fever, which is a disease of
man caused by an organism Coxiella burnetti, infects
man when cuntaminated milk is ingested or through
tick bites since the organism is transovarially

transmitted in ticks (Hoogstraal, 1979).

2.3 Tick/Host Relationship

All living stages of hard ticks feed on
animals and may be identified as one, two ur three
host ticks, derending on the number of host animals

each tick species parasitizes before completing its
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life cycle. Members of the genus Boophilus spp.

are generally regarded as one-host ticks because

all the living stages occur on the same host. Only
engorged replete female ticks fall off the host to

lay eggs and eventually die, while: males drop off

and die after mating. Amblyomma spp. are predominantly
three host ticks and Hyalomma spp. are two host ticks
(except H. dromedarii that is a three host tick).

Rhipicephalus spp. are either two or three host ticks

found parasitizing a wide range of animal species

(Hoogstraal, 1956). Haemaphysalis spp. are three

host ticks infesting wild animals mostly.

2.3.7. Host Preference

Hard ticks have evolved to such an extent of
host preference and specificity that various species
could be designated as parasites of particular species
of animals. Ticks of the genus Amblyumma are more
likely to occur in greater numbers on large domestic
and game animals such as cattle, donkeys, camels,
horses, buffaloes, rhinoceros, etc. A general picture
of host preference in this group show that nymphae
and larvae differ in their choice of host from the
adult ticks. This difference in choice has been

attributed to difference in size of host animals,



18

where larvae attach to small animals and the nymphae
to slightly larger animals. Adults were found
parasitizing large animals, except carnivores

(Hoogstraal, 1956). Rhipicephalus spp. occur in

greater numbers on small domestic and wild animals
that are mainly carnivorous. The occurrence of R.

sanguineus on dogs, jackals and other small sized

carnivores has been documented by Heogstraal (1956).

Theiler (1949) reported that the genus Rhipicephalus

showed all types of host preference, ranging from
species-specific, through group-specific to
non-specific associations. He reported that

R. arnoldi, and R. distinctus occurred almost

exclusively on hares and hyraxes respectively.

R. appendiculatus and R, evertsi evertsi shuw a group

specific relationship because they occur only on

herbivorous animals. R. sanguineus which is found

infesting buth carnivorous and herbivorous animals
alike show a non-specific association. R, lungus was
ubserved to attack warthogs, liuns, jackals, hyenas,
zebras, cape~hunting dogs, etc. Members of the

genus Boophilus occur predominantly as tick parasites
on herbivores like horses, cattle, sheep, goats, etc.
They are alsu found on wild animals like the
antelopes, zebras, warthogs and buffaloes (Hoogstraal,

1956). The Hyalomma spp. occur mostly on large
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dumestic and wild herbivcres, especially on cattle

and buffalves. H. dromedarii, otherwise known as

the camel tick, is a three host tick that occurs
almost exclusively on camels. The larval and

nymphal stages of H. marginatum were observed to

occur more frequently un small mammals and birds

while the adults occurred on almost any domestic

animal (Hoogstraal, 1956).

2.3.2. Tick Attachment to Host

The evulution of very efficient attachment
organs by ixodid ticks has made it extremely
difficult to detach them from host bodies without
undue force or the use of acaricides. The possession
of a pair of sharp edged cutting chelicerae, in
addition to a protrusible, barbed hypostome gives
the tick a formidable mouthpart with the primary
function of piercing and sucking blood from animal
host bodies. Attachment is achieved by gripping
the host with its stout and clawed legs. The tick,
lifting up its body at an angle to the surface of
the host skin, applies the tip of the chelicerae and
begins outward cutting muvemcirts with the chelirciaz
digits. Gradual insertion of the hypostome is

achieved by rocking movements until the mouthparts

-
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are buried under the stratum corneum of the skin
(Lees, 19.8; Arthur, 1970; Balashov, 1972; Kemp,

et al., 1982). The attachment is further
consolidated by the secretion of a cementing material
which comes from the salivary glands of the tick

(Moorhouse, 1969; Arthur, 1970; Kemp et al., 1982).

All ixodid ticks, with the exception of some

Ixodes spp. (1. holocyclus, I. pseudarasus and I.

triangulaceps) do secrete cement while attached on
host animals. Metastriate ticks (Longistrata and
Brevirostrata) secrete cement around their mouth-
parts, forming a casing around the hypostome (Kemp,
et al., 1982). Secretion of cement begins within
five to thirty minutes after attachment, and this
hardens almost instantaneously. Some of the
cementing material flows duwn into the lesions and
solidify tu furm wedged~shaped internal anchorage
while some flow laterally over the skin <f the host
to strengthen the cone around the mouth part. Some
of the lateral cement penetrate between the stratum
corneum and Malpighianlayer to further strengthen
the attachment process (Kemp et al., 1982). The
cement is primarily a hold-fast mechanism for hard
ticks with short mouth-parts such as the Brevirostrata

group, which include ticks like the Dermacentor spp.,
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Rhipicepbhalus spp., Boophilus spp., and Haemaphysalis

spp. The production of cement around the hypostome
and on the external parts of host skin is also very
well seen within the Lungirostrata group (Amblyomma
spp., Apunoma spp. and Hyalomma spp). The cement
cone belps in cgonsolidating the already deeply
inserted hypostome of these ticks, enhancing
anchorage. Some members of the genus Ixodes (1.

tasmani and I. japonensis) bave Leen observed to

produce cement cones but only on the outside, while
others such as I. ricinus, E; hexagonus and 1. p.
persulcatus secrete cement to form a casing around
the hypostume after inserting it full length into
host tissue (Artbhur, 1970).

The cementing material of ixodid ticks is
essentially proteinaceous in nature, made up of
about 82% protein and 18% lipid (Stone et al.,
1977). The protein is made up of the following
amino acids:- glycine, serine, leucine, tyrosine,
proline, valine, glutomic acid, phenylalanine, alanine,
arginine, aspartic acid, threonine, isoleucine, lysine,
histiline and cysteine. It was further revealed
that some of the lipids and carbohydrates in the
cement were in form of lipo- and glyco-proteins. The

protein could be divided on the basis of water
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soluble and water insoluble parts. About 15% is
water soluble, unbound proteinj L2% water insoluble
(19% weakly bound by Van der Waals forces, 22%
bound by hydrogen bonds and 1% covalently or
double~bond bounded) and 25% water insoluble that
is only soluble in strong, hot alkalis and acids.
This last 25% protein is most strongly banded and
is mostly responsible for the toughness and
persistence of the cement material (Kemp et al.,
1982). The process of hardening is still not well
understood but it is believed that the quinone and
tannin present in the cement is responsible for
hardening of the proteins, forming cruss-linkages
with the free amino acids (Kemp et al., 1982).

The action of air in the dehydration and denaturing

of the cement to produce hardening is not certain.

The preference for particular regions on host
animals by ixodid ticks bhas been attributed to a
number of factors. Members of the genus Amblyomma
spp. seem to prefer the udder, scrotum, flanks,
dewlap and the brisket regions on cattle and in
sheep (Strickland, 1961; Mohammed 1977 ; Iwuala and
Okpala, 1978; Quinlan et al., 1980). The adults of

B. decoloratus and B. annulatus were observed to

prefer the flanks and ventral sides of host animals

while the larval and nymphal stages attached to the
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dewlap, neck and ears (Hoogstraal, 1956). Similar
attachment sites were observed on sheep (Strickland,
1961). Strickland (1961) reported that Hyalomma
impeltatum and H. impressum adults usually occurred

on the udder, scrotum, dewlap, axilla and at the
periphery of the anus. H. rufipes preferred the
flanks, udder, genitalia and the perianal regions
for the adults, while the larvae and nymphae were
usually seen on the head region (Hcogstraal, 1956).

Adult Rhipicephalus spp. occur around the perianal

regions and interdigital spaces of hosts mostly,

but are also found on the tail brush, pinnae, badk
and ventral sides of cattle (Yeoman and Walker, 1967;
Matthysse, 1954; Strickland, 1961). R. muhsamae
occur mostly on the dewlap, behind the fetlocks and
in the interdigital spaces (Mohammed, 1977). The
larvae and nympbae of this tick species are found

on the ventral sides of the pinnae and on the head
regions (Strickland, 1961). Ticks of the genus

Haemaphysalis spp. have not been well studied on

domestic animals since they occur chiefly as
ectoparasites of wild animals like the hyrax,

hedgehogs and wild birds (Hoogstraal, 1956).

Arthur (1962) attributed the preference of

adult Dermacentor spp. to attaching un the vertebral




column of sheep to a number of factors as =

a. the parting of wuol along this region,

b. brushing off of ticks by bushes of those

attached to the lateral sides,
¢. =211 parts devoid of wool are usually greasy,
thus preventing the attachment of ticks.

However, Milne (1947) showed that an average of 16% of the
ticks feeding on sheep were found under the long
wocl of the lower neck, shoulders and sternum, while
areas of the withers, back, rump and flanks were
not infested by adults of the ticks. He further
observed that females attached to the head, ears,
legs, axillary and inguinal regions. The heaviest
infested region was on the head region. Arthur (1962)
further observed that lambs were more heavily infested
on the axilla regions than were ewes. This he
attributed to the fact that older sheep have a lot
more fleece that acted as barrier against the
movement of flat (unfed) ticks towards the axilla
and inguinal regions. The micro-structure of the
skin also plays an important role in the distribution
of ticks on host animals. The skin is thickest along
the back (4.4 - 5.2mm) and thinest at the axilla and
groin (1.8 - 2.4mm), so that an attack on the thin
regions often caused severe injury to such parts,

resulting in inflammation and swelling of such regiuns
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(Milne, 1947; Callow, 1978; Bourdeau, 1982).

Milne (1947) attributed the zoning pattern of tick
infestation on sheen to the fact that majority >f
ticks found on the forefront of hosts arrive by

way of the ezrs, noge, lips, hoof and the lower leg
regions. The older *he tick stage, the further away
it became from the pick-up site. This distribution
was further atiributed to the increase in correlation
with friction as the *%icks moved upwards due to the
increase in size from Larvae to adults, discerning
regions of larvae nymphae and adults. Galuzo (1943)

observed that lzrvae of Hyalomma detritum (in Russia)

nelect sites on 2o28ts in accordance with seasonal
changes. The larvae attached themselves to parts of
host budy exposed to the sun in cold months and

vice-versa in warm months.

The process of tick detachment from the host
is rot well unievstood in that the movements
necessary for detaching itself from the host skin,
unlike during attachment, is nut known (Arthur, 1973).
The pitocess of detzachment must involve the withdrawal
of the chelicerae and hypostome from host tissue, and
also retrieval of the mouthparts from the tough
cementing material. Gregson (1960) supgested that
the withdrawal of the !helicerae from host tissue
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would loosen the hypostome sufficiently for
disengagement of the hypnstomal teeth. Detachment
is, however, influenced by engorged status and the
time of day (Wharton and Utech, 1969).

2.4 Tick Feeding

Ixodid ticks are obligate parasites since they
remain on their hosts for a period of days as they
feed, detaching only to undergo further develepmental

processes or to oviposit.

Flat female ticks have the capacity to engorge
so much blood as to become several times as heavy
as the unfed tick (Risek and Leutton, in preparatiun).
Walker (1984) observed that a 10mg female ixodid
tick could ingest several millilitres of blood to
detach as a }00Omg tick. Ingested blood is —
concentrated in the tick by excreting water back

into the hust via the salivary glands (Gregson, 1970;
Tatchell and Bimmington, 1973).

Lesicuns created by the cutting action of the
chelicerae are further consolidated by the secretion

of saliva as the tick feeds. This saliva is thought
to be responsible for dilation of skin capillaries,

the development of extensive haemorrhage, tissue
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destruction and prevention cf coagulation of host
blood. It has also been suggested that the
introduction of salivary antigens is likely tou

induce host reactions (Artbhur, 1973). The immune
responses elicited leads to oedema, haemorrhage,
leucocyte degranulation with tissue damage and
prevention of clotting. Tatchall and Einnington,
(1973) were able to demonstrate the presence of an
antigen in saliva and salivary gland of engorged
female E. microplus that caused an increase in
permeability of bovine skin capillaries when

injected intradermally., This pharmacoclogical- substance
was later identified as a prostaglandin (Dickinson
et al., 1976). The role of this prostalglandin in
tick feeding is presumably increasing vascular
permeability, leading to increased blood flow to

the tick attachment sites. It was also observed

that prostaglandin activity was highest in the
salivary gland of E. microplus prior to the final
rapid engorgement. This may imply that an elevation
of skin blood flow may be important for rapid feeding
of B, microplus ticks. In addition to the secretion
of prostaglandin into host tissue, several cytolytic
enzymes were identified from the saliva of engorging
ticks, including esterases and phosphates (Tatchell,
1971)+ Their activity has been linked to increase
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in vascular permeability in host tissue enabling

the tick to feed uninterrupted.

Female hard ticks feed on blood and this
enables the ovaries to mature and produce eggs
while the males feed mainly on lymph material for

the purpose of obtaining energy (Arthur, 1973).

2.5 Ixodid Ticks of the Sudan and Guinea
Savannah zones of Nigeria

Three species of Boophilus ticks have been
identified as occurring in Nigeria. These are B.

annulatus, B. decoloratus and B, geigyi. A fourth

species B. microplus occurs in South Africa,
Australia and parts of the temperate regions of the
world. These ticks parasitize cattle mainly but
have been reported on sheep and goats in Nigeria
(Hoogstraal, 1956; Strickland, 1961; Mohammed,
1974, 1977; Dipeolu, 1975; Leeflang, 1977; Iwuala

and Okpala, 1978). The species E. decoloratus was

described as one infesting animals from all
parts of Nigeria (Mettam, 1951; Strickland, 1961
and Mohammed, 1974L).

The genus Amblyomma is a three-host tick that
occurs throughout the Ethiopian faunal region with

the exception of Northern Sudan, South-West Africa,
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Mozambicue and the whole of South Africa (Hoogstraalk,
19563 Mohammed, 197):). Of about one hundred species
and subespecies of this tick occurring in the world,

only two i.e. A, variegatum and A. splendidum have

been identified in Nigeria. The oecurrence of these
two species was first reported by Ganbles (1951)

and subsecuently by Unsworth (1952), Hoogstraal (1956),
Strickland (1961) and Mohammed (197)4). Amblyomma spp
ticks are primarily cattle ticks that have been
reported on sheep, goats, horses and donkeys (Unsworth,

1952; Strickland, 19671 and Mohammed, 1974).

Five species of Hyalomma ticks - H, dromedarii,

H, impeltatum, H. impressum, H. rufipes and H,

truncatum have been reported in Nigeria (Gambles,
19513 Unsworth, 1952 and Strickland, 1961).
Hyalomma spp. have largely been described as
predominantly two host ticks inhabiting the drier
regions of the Ethiopian faunal region of Africa

(Hoogstraal, 1956). H. dromedarii is a species

mostly encountered in the Sudan and Sahel savannah
regions of Nigeria where they parasitize camels

chiefly, and cattle (Hoogstraal, 19656; Strickland,
1961; and Mohammed, 1974). H. impeltatum has been

reported in the Sudan vegetatiorn zone of Nigeria

(Unsworth, 1952 and Strickland, 1961). It is a
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tick that infests all domestic animals but with
cattle as important host (Hoogstraal, 1956).
Unsworth (1952) mentioned this tick species as the
most occurring on cattle, and required drier
conditionsséiimate than any of the other Hyalomma
spp. Larval and nymphal stages of this tick
species occur as parasites on rodents and birds
{Hoogstraal, 1956). This species was recorded
throughout the year by Strickland (1961) in

Nigeria. H. impressum was reported chiefly un
cattle in the nortbhern parts of Nigeria (Unsworth,
1952 and Strickland, 19671). Another species, H.
rufipes was also reported as a tick fcund chiefly
on cattle in the northern parts of Nigeria (Gambles,
1951; Unsworth, 1952; Strickland, 1961; Mohammed,
1974). Simpson (1912a), Gambles (1951) and Unsworth
(1952) reported the presence of H., truncatum in
Nigeria. It is said to be the most common and
widely distributed of all the other Hyalomma spp.
(Strickland, 1961). It was, however, not found in

the southern parts of the country (Unsworth, 1952),

Rhipicephalid ticks are two or three host ticks
found parasitizing a wide range of animal species
(Hoogstraal, 1956). Nine species were identified

in Nigeria, including R. compositus, R, evertsi
evertsi, R. lumulatus, R. longus, R. sanguineus,
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R. simus senegalensis, R. pravus, R. ziemanni, and

R. tricuspis (Simpson, 1912a; Findley and Elmes,
194,7; Mettam, 1951; Gambles, 1951; Unsworth, 1952;
Strickland, 1961; Mohammed, 197L). These ticks
have been fuund to parasitize cattle chiefly

although they also occur on lesser sized animals

(Hoogstraal, 1956; Mobhammed, 1974). R. sanguineus
is said to have a world-wide distribution, is found

almost exclusively parasitizing dogs (Hoogstraal,

1956) .

Members of the genus Haemaphysalis are small,

almost inconspicuous ticks chiefly parasitizing
antelopes and other ga;L animals (Unsworth, 19%2).
Cattle and dogs have been identified as husts of
these species of ticks (Hoogstraal, 1956).
Haemaphysalid ticks are three host ticks infesting
different species of animals. Three out of the
sixteen species existing in the Ethiopian faunal
region occur in Nigeria (Hoogstraal, 1956). These

are H. aciculifer, which inhabits forest regiocns of

southern Nigeria and H. leachi leachi which is a

common parasite of foxes, dogs, cattle and sheep in
forested regions (Hoogstraal, 1956). Both species
have been reported in Nigeria (Simpson, 1912a;
Johnston, 19163 and Strickland, 1961). The third

species is H. parmata (Ziemann, 1905; Neumann, 1911;
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and Simpson, 1912a). This species is a2 parasite
of antelopes and sometimes cattle (Hoogstrasal,
1956). It was recently reported that another

species H, hoodi hoodi occurs on chickens in Nigeria

(Ikeme, 1972; Agbede, 1981).

Of all the domestic znimals, cattle and sheep
appear to be the most parasitized by ticks
(Hoogstrasal, 19563 Strickland, 1961), a fact that
tends to depict ticks as parasites of immense
importance econemically. Ticks have been reported
to surpass all other arthropod parasites in the
number of hosts they parasitize and diseases they

transmit to animals (Hoogstraal, 1956).

2.6 Prevalence and Distribution of
Ixodid Ticks in Nigeria

Members of the genus Amblyomma were reported
in areas with relatively low rainfall, males and
females occurring for five to six months in a year
on host znimals while the larv=ze and nymphae may be
found throughout the year, predominating during the
dry season., Adults appear at the end of the dry
season with males appearing before the females
(Matthysse, 1954). Relative humidity is the most

important deterrining factor of their incidence,
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the group notbeing able to survive a relative
humidity of less than LO¥% (Strickland, 1961).

Thi's tick species was reported from the northern
parts of Nigeria by Gambles (1951); Mettam, (1951);
Unsworth (1952), Strickland (1961), and Mohammed
(1974). It is asserted to be the most prevalent
tick species in the Sudan savannah, forming 37% of
the first 10,000 ticks counted by Strickland (1961)
and }}5.8% of Gambles' (1951) collection. Hoogstraal
(1956) stated that A. variegstum ticks were often

the commonest species found within their range.
Unsworth (1952) reported that it was the most
common tick species of bovines with universal

occurrence. Another species A. splendidum was

reported as occurring in parts of southern Nigeria

by Unsworth (1952).

Boophilus decoloratus was repcrted to be the

next most prevalent tick besides A. variegatum
(Gambles, 1951, Unsworth, 1952; Strickland, 1961,
Mohammed, 197l and Dipeulu, 1976). This tick
accounted for 28.4% of Gambles' (1951) collection;
20% of Strickland's (1961) and Mohammed (1974)
reported 42.2% in the Guinea savannah and 55.95%
in the Sudan savannah. The tick species occurred
all through the year in all parts uf Nigeria with
slight fluctuations. Adults occurred in larger
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numbers during the later part of the rainy seasnn
(July to September) and the immature stages

during the dry season (November to March)
(Strickland, 1961). B, annulatus was mostly reported
from the northern Guinea savannabh zones of Nigeria
and parts of the forest fringes of the southern

rain forest zones (Strickland, 19G1). It uccurs

all through the year, and was reported by Juhnston
(1916), Hoogstraal (1956); Strickland (1961),
Mohammed, (197L) and Dipeolu (1975). A third
species, B, geigyi was first described by Aeschlimann
and Morel (1965) and Mchammed (197L) also reported
its occurrence. It is widely distributed over West
Africa. Dipeolu (1975) reported a high incidence

of this species in the southern parts of Nigeria

on cattle and sheep. The tick appears to prefer

the more humid areas of the southern Guinea savannah
zone. The prevalence of this tick is yet to be

fully studied in Nigeria (Mohammed, 197L).

Hyalomma ticks occur in areas with very low
relative humidity and extremes of temperature.
Hoogstraal (1956) described them as the most
completely desert adapted ticks parasitizing camels,
cattle and to a lesser extent sheep and goats.

They are mainly two host ticks. Strickland (1961)
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reported H. dromedarii as occurring on cattle in

Sokoto, Nigeria, surviving relative bhumidity of

less than 5%. H, impeltatum was recorded from the

Sudan savannah zone cf Nigeria by Unsworth (1952)
and Strickland (1961). The latter author described
this species as one whose adults occurred throughout
the year, with peak populatiuns at the end of the
wet season. Unsworth (1952) reported the occurrence
of H. impressum from the northern parts of Nigeria
and asserted that it was a tick species that was
mainly found on cattle almnst all through the year.
Population peaks of this species were oLserved
during the wet season (Strickland, 1961). Another
species, H. rufipes was recorded by Unswcrth (1952)
from the Sudan savannah areas of Nigeria, adding
that this species hardly nccurred in areas with

higher relative humidities than 5%. H. truncatum

vccurs in the northern parts »f Nigeria and has

the widest distribution amongst the Hyalomma ticks
(Unsworth, 1952; Hoogstraal, 1956; Strickland, 1961
and Mohammed, 1974). Unsworth (1952) reported its

absence frum the suuth of Nigeria.

Rhipicephalid ticks are two or three houst
ticks found in forests, highlands, semi-deserts and
in areas with high rainfall., Relative humidity,
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however, seems to be the 1imitting factor in their
distribution (Hoogstraal, 1956). R. compositus

was reported from the highlands of Bauchi-Plateau
by Unsworth (1952) and frum around Kaduna by
Strickland (1961). Large numbers of the adults
were observed in the months before the rains

(Mattbysse, 1954). R. evertsi evertsi was repurted

from the north eastern parts of Nigeria where the
rainfall was put at less than 45 inches annually
(Unsworth, 1952). Others who recorded this species
from ncrthern Nigeria include Mettam (1951); Gambles
(1951) and Strickland (1961). R. lunulatus w~as
reported from areas in northern Nigeria with rainfall
figures between 20-50 inches annually (Gambles, 1951;
Unsworth, 1952). Gambles (1951) and Walker (1956)
reported the occurrence of R, pravus from the Sudan

savannah regions of northern Nigeria. R. sanguineus

is a species with world-wide distribution that is
almost independent of its environment (Yeoman and
Walker, 1967). A number of workers fourd it mainly
on dogs in Nigeria (Mettam, 1951; Gambles, 1961;
Unsworth, 1952; Hoogstraal, 1956; Morel, 1958;
Strickland, 1961; Mohammed, 1974 and Dipeolu, 1975).
R. senegalensis was reported by Gambles (1951),
Unsworth (1952), Hoogstraal (1956), Strickland
(19§1), Mohammed (1974) from the Guinea savannah

zone of Nigeria and 2lso Sudan savannah of the north
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eastern parts of Nigeria (Unsworth, 1952). It
requires an annual rainfall of not less than 4O
inches. R, ziemanni was recorded by Unsworth (1952)
{rom the north western parts of Nigeria, and

around the southern extremities of the northern
Guinea savannah by Stricklgnd (1961). It thrives
ettt in areas with nut less than 50 inches of
rainfall annually. Generally, however, Rhipicepbhalid
ticks are ubiquitous in their choice of hosts
although they occur more on domestic animals than
was observed in game animals (Hoogstraal, 1956).
They are found infesting carnivores and herbivores

alike; R. evertsi evertsi, R. simus simus and

R. simus senegalensis occur mostly on cattle and

sheep while R. capensis, R. longus are cattle ticks

(Mohammed, 1977). R. tricuspis and R. lunulatus,
with R. compositus parasitize cattle and wild life

(Hoogstraal, 1956). Members of the genus

Haemaphysalis are usually described 2s forest ticks

infesting wild life mustly. Gambles (1951) and
Unsworth (1952) reported the occurrence of H.
aciculifer from the south western parts of Nigeria.
This species requires a minimum of 30-50 inches of
rainfall in order to thrive (Mohammed, 1977).

H. leachi leachi is a tick thet readily moves from

Jdogs to cattle and the nomadic Fulani herdsmen. It
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was reported in Nigeria by “impson (1912a),
Johnston (1916) and Strickland (1961). It needs

a reinfall of nnt less than 10-20 inches annually
to thrive. H. parmata was reported from the
forested parts of Nigeria by Ziemann (1905) and
other workers. It reguires bhigh bumidity to thrive
(Hoogstraal, 1956).

The following is a checklist of tick species

reported as occurring in Nigeria:-

TICK SPECIES AUTHOR

Aponomma exornatum
Amblyomma nuttalli
Amblyomma variegatum

Haerapuysalis leachi Simpson (1912a)

Hyalomma aegyptium
(H, truncetum)

Rhipicephalus appendiculatus

Rhipicephalus simus g
(R. s. sengalensis)

Amblyomma variegatum ;
ggemaphysalis leachi Johnston (1916)
Hyalomma aegyptium

Boophilus annulatus 3
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Amblyomma hebraeum

Amblyomma splendidum

Amblvomma variegatum
Boophilus decoloratus

Mettam (1951)
Gambles (1951)
Unsworth (1952)

Haemaphysalis aciculifer
Hyelomma brumpti (I. impeltatum)

Hyaloma impressum rufipes
(H. rufipes & H. Impressum)
Hyalomma transiens (H. truncatum)

Rhipicephalus ayrei (R. compositus)

Rhipicephalus capensis longus

Rhipicephalus evertsi
Rhipicephalus neavei punctatus

(R. pravus)
Rhipicephalus simus simus

Rhipicephalus simus senegalensis
Rbhipicephalus tricuspis
Rhipicephalus ziemanni

)
;
|
|
|
§
|
?
§

Amblyomma variegatum
Boophilus annulatus
Boophilus decoloratus

Hyalomma dromedarii
Hyalomma impeltatum
Hyalomma impressum

Hyalomma rufipes Morel (1958)

Hyalomma truncatum
Rhipicephalus evertsi

Rhipicephalus sanguineus
Rhipicephalus simus simus

Rhipicephalus simus
senegalensis

Rhipicephalus ziemanni

Haemaphysalis aciculifer

Amblyomma variegatum ;
Boophilus annulatus
Boophilus decoloratus ; Strickland (1961)

Hyalomma dromedarii

Hyalomma impeltatum
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Hyalommz impressum

Hyslomma rufipes

Hyalomma truncatum

Strickland (1961)

Rhipicephalus evertsi
(contd.)

Rbhipicephalus sanguineus

Rhipicephalus simus simus

Rhipicephalus simus senegalensis

Rhipicephalus tricuspis
Rhipicephalus ziemanni
Haemaphysalis leachi leachi

g
Rhipicephalus compositus 3
)

Haemaphysalis hoodi hoodi )} Ikeme (1972)

Amblyomma variegstum

Boophilus annulatus

EBoophilus decoloratus

Hyalomma impeltatum

Hyalumma impressum

Hyalomma rufipes

Hyalomma truncatum

Hyalomma nitidum (H. truncatum)
Rhipicephalus evertsi

Rbhipicephalus guilhoni
(K. sanguineus)

Rhipicepbhalus lunulatus
Rhipicephalus muhsamae
Rhipicephalus senegalensis

Rhipicepbalus sulcatus
(K. sanguineus)

)
%
% Mohammed (1974)
%
)
3
%
i

Boophilus decoloratus g
Boophilus geigyi Dipeolu (1975)
Boophilus annulatus 3
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2.7 Tick Control

Snelson (1975) described ticks as the greatest
cause of economic losses ta livestcck in the world
today. They contribute to anaemia by exsanguination
and unthriftiness, damage of hides which expose
livestock to secondary infection, causing toxicosis
and paralysis by injection of their salivary
secretions. They also transmit many diseases which

lead to death of animals (Bram & Gray, 1979).

Various tick control programmes have been
carried out in order to reduce or even eradizate
tick populations with varying degree of success.

The foremost method of tick contrnl has been the

use of acaricides, which, although do nut kill all
the ticks on the animals, still give a measure of
control (Bram & Gray, 1979). Various other methods
have been used and range from handpicking to the

use of vaccines (Nolan et 2l1., 1979; Lancaster et al.,
1980; Mohammed and Agbede, 1980; Drummond et al.,
1981; Stubbs et al., 1982; Osbcrn and Knipling, 1982;
Meyer gt al., 1982; Agbede, 1984L; Fabiyi, 1984).
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2.7.1. Chemical Control

Below are a list of acaricides currently in
use for the control of ixodid ticks on and off
host animals:- Three main groups of acaricides

have been developed: These are the Organochlorides,

Organophosphates and Carbamates.

(i) Organochlorides: are compounds containing

carbon, hydragen, chlorine and éither oxygen or/and
sulphur, Acaricides belonging to this group are
powerful poisons of the tick central nervous system
(CNS), causing a succession of symptomatic 1eactions
such as excitement, convulsion, paralysis and death.
They are slow acting and take time to kill target
ticks. They are also persistent in the environment
and usually non-biodegradable. Examples include
DDT, Methoxychlor, BHC, Chlordane, endo-sulfan,
dieldrin and heptachlor (Service, 1980).

(ii) Organophosphates: are compounds containing

carbon hydrogen, Oxygen, phosphorus and sometimes
chlorine, bromine or sulphur. Members of this
group kill ticks by inhibiting the action of
cholinesterase and therefore blocking transmission
of nerve impulses. They are biodegradable and do

not accunmlate and persist in the environment.
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Most of them have low toxicity to mammals and can

be applied on animels to kill ticks. Examples of
such acaricides include malathion, dichlorvos (DDVP),
naled (Dibrom), trichlorphon, (Dipterex - used on
dipteran insects also), fenthion (Baytex) temephos
(ALe: . fenitrotbion (swmithion), diazinon,
chlorpyrifos (Dursban) and Parathion (which is
rather very toxic). Malathion and temephos are

most used as acaricides on animals because of their

low toxicity (Service, 1980).

(iii) Carbamates: contain carbon, hydrogen,

oxygen and nitrogen. No chlorine or phosphorus

in the compuunds. They act as nerve poisons,
lowering cholinesterase levels. They are slow
acting (except carbaryl and propoxur). Examples are

carbaryl and propoxur (Arprocarb), (Service, 1980).

Chemical control does not reduce the detrimental
effects of ticks alone but also interrupts the
transmission cycle of pathugens which otherwise,
would cause disease to be transmitted to hosts
(Bram and Gray, 1979). Infected animals can be
treated with variuus types of available acaricides
at different recommended concentrations and

regularity depending, however, on the tick species
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involved, types of tick-borne diseases present

in an area, the livestock management pattern and
environmental conditions of the area. Treatment
regimes in tropical environments can vary from
dipping animals in acaricides every two weeks (in
order to catch all stages of hard ticks on the
host) t» after three weeks where infestation is

not very high (Bram and Gray, 1979).

Stanford et al. (1981) used a stabilized
concentration of Armitraz at 0.02% and 0.4%
Ca(OHz) in a dip vat that controlled all tick
species of all stages and was said to be superior
to the combination of Dioxathion/Chlorfenvinphos,
especially when the chemical was replenished after
dipping a set of fifty cnttle. It was observed
to have a residual effect of 7-14 days. Drummond
and Utterback (1979) reported that a 0.165%
Coumaphos wettable powder pruved lethal to B,
microplus and B. annulatus ticks when used in
dipping animals; and that 25% of the wettable
powder remained active for one year in used vats
and two years in unused vats. Davey and Ahrens
(1982) used a formulation of 0.06% coumaphos in
controlling B. microplus and B. annulatus ticks
on cattle, recording upto 99.9% and S5.9%
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effectiveness respectively. When they used a
formulation of 0.12% of the acaricide they
recorded 99.9% and 100% control of the two tick
species respectively, and was effective on the
animals for 1,4-21 days. Tifatol (Cymiazol, CGA~
50439) gave 100% control when used in dips at
0.12% for each 2 litres of aqueos solution weekly
per animal for a pericd of five weeks. A low
concentration of 0,03% per 21 litres prevented
reinfestation for nine days (Nepoklonova et al.,
1878). The use of 0.5% Malathion, 0.1% Dichlorvos
(DDVP) or 1.0% Carbaryl (Sevin) in dip vats have
proved successful in the control of hard ticks on
animals (Service, 1980). The floors and porches of
infested animal houses could be sprayed with oil
solutions or emulsions of organochloride or:
organophosphorus acaricides such as 1.0% Propurxor
(Arprocarb), 0.5% Diazimon, 2.0% Malathion, 5.0%
Carbaryl and 0.5% Chlopyrifos. These could take
care of ticks that have fallen off their hosts and

those still attached on the husts (Service, 1980).

The use of synthetic pyrethroids like Permethrin,
Cypermethrin, Cyhalothrin and Decamethrin in
treating organochloride and urganophosphate

resistant ticks has been reported to be successful

in controlling 99.0% of infesting ticks (Nolan
et al., 1979; Bulman et al., 1980; Stubbs et al.,
(1982).
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Recently, a product Bayticol(R) (Flumethrin)
was introduced ns a powerful 2caricide on cattle,
centrolling 411 resistant strains of ticks LS

(Stendel, 1986; Liebisch, 1986).

2.7.1.1. Resistance to ixodicides

Resistance to acaricide by ticks becomes
aprarent when applications of such acaricides that
previously killed the ticks become no longer
effective. The most important form of resistance
in ticks is physiological resistance, where a few
resistant individual ticks increase in number at
the expense of susceptible ones which get killed.
This phenomenon is genetically controlled and, in
addition, inveclves the ability of certain ticks to
convert the insecticide in their bodies to less
harrful compounds e.g. DDT to DDE (Servica, 1980).
Crampton and Gichanga (1979) did a survey in which
larval progeny of ticks collected in tha field
were treated for resistance. They used serial
dilutions of toxaphene and dioxathion. They
observed that B. decoloratus was 99.3% tolerant of
toxaphene, R. evertsi evertsi 77.3% and R. appendiculatus

62.5% tolerant. MNone was resistant to dioxathion.

Matbewson, et al. (1980) observed resistance of

ticks (B. decoloratus) to dioxatbion where
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camphechlor and dioxathion control had broken

down. Another strain in a farm where camphechlor
resistance developed due to persistent use was
slightly resistant to dioxathion and susceptible to
chlor-fenvinphos. Schnitzerling et al., (1982)
reported that a wide spread resistance to
organophosphorus compounds was due to decreased
sensitivity of the target enzyme acetylcholinesterase,
and suggested that the change in enzymatic behaviour
could be due to an alteration in distance between
catalytic cites. They observed lower acylation of
enzymes in resistant ticks than in susceptible

ones. Smirnova (1978) observed that the cuticle

of resitant ticks cuntained L-6 times more wax

than susceptible ones, which decreased sensitivity.

2,7.2. Alternative Methods of Tick Control

Oral administration of Mereck MK933 to cattle
(in capsule form) at 50mg/kg/day was observed to
be highly effective in the prevention of engorgement
and reproduction in adult three host ticks. A daily
sub-cutanous injection of 10mg/kg/day was effective
for one host ticks (Drummond et al., 1981).
Administering a single docse of 200mg/kg/day sub-
cutanous injection using Ivermectin MK933 into tick
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infested cattle showed that infestation time was
prolonged through to the fourth day, while female
ticks produced no engorgement until after nineteen
days post irifestation. There were no engorged female
ticks on day of treatment of animals, and live
weights of eggs produced by replete females were
considerably reduced and also did not hatch to
larvae. Lombardero and Luciani (1982) injected
cattle with 5% solution of Closantel and observed
that, although it did not impair oviposition in the
B. microplus ticks, the hatchability of eggs laid

3 to 19 days post treatment was greatly reduced.
The treatment did not show any visible lethal effects
on the adult ticks but young ticks were prevented
from becoming adults 19 days after treatment. They
also observed that sub-cutanous injection was
preferred to intra-muscular. Davey et al. (1979)
injected E11i-Lilly L-27 /R-(2-amino-3-nitro-5-
(trifluoromethyl)~-phenyl)-2,2,3,3- tetrafluoropro=-
panamide) into cattle infested with B. microplus
ticks. Ths treatment was effective against all
stages of the parasites, although treatment had to

be repeated every two weeks.

Vaccinations involving the use of tick antigens
and tick salivary gland antigens in experimental

animals (rats and guineapigs) showed that some amount
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of immunity was obtained on the animals against
hard ticks. Ticks feeding on rats innoculated

with mid-gut extracts from Dermacentor anderscni

or D. variabilis showed delayed attachment, reduced

engorged welghts in female ticks, a lengthened
preoviposition period and disturbed egg production.
Results were not similar when whole extracts were
used (Allen & Humpbreys, 1979; Ackerman et al.,
1980; Jobnston et al., 1986; Kemp et al., 1986).
Salivary gland antigens derived from partially
engorged D. andersoni was shown to be capable of
inducing resistance in experimentally tick infested
guinea pigs, never before exposed to ticks. It was
further observed that induced resistance was
expressed by a few larvae engorging, whose weights
reduced (Ackerman, et al., 1980). Kemp et al. (1986),
Agbed= and Kemp (1986) observed abnormal development
of female B, microplus (and male) ticks when |
experimental cattle were vaccinated against the
tick species in Australia using mid-gut extracts.
Ticks which survived on host animals 2, hours after
vaccination showed reddish colour due to the _ |
infiltration of red blood cell (RBC) of the host
bloed into the haemolymph of the ticks. This was
as a result of rupturing of the gut of the ticks.

Female ticks feeding on the vaccinated animals were
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also bloated due to the distension of their gut
caeca. It was further observed that about 60%

of affected ticks had damaged gut, the caeca
filled with intact RBCs, white blood cells (WBCs);
and the tick gut cells had sloughed off. In some
of the affected ticks, the gut caeca was reduced
into thin strips and the gut cells destroyed,
leaving only the basal lamina and muscle cells.
About 53% of the affected ticks died by day B

post vaccination. The success of tick control
with the use of vaccination is promising, judging
from the varying degrees of successes recorded by
the authors. The destruction of the gut epithelial
tissue may, in addition to eventually killing the
affected tick, stop the transmission of pathogenic
organisms present in the tick gut epithelium.

The tick gut epithelium cells have been shown to
be an important site for the development of
parasites (Purnell, 1977; and Agbede and Kemp,
1986)., In effect, vaccination may serve the dual

purpose of controlling ticks and tick-borne parasites.

Immunity to tick infestation is, therefore, a
product of the immune responses of the host body
including antibody and complement reactions.
Lymphocyte and hypersensitivity (cutaneous basophil

and immediate) reactions are other immune reactions
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to tick infestation although cell mediated
immunity (CMI) is not involved (Willadsen, 1980),
The antigenic substances present in the tick that
elicits antibody reactions in animal hosts are the
tick's feeding enzymes (salivary antigens) and
also coagulation inhibitors and other inhibitors

(Willadsen, 1980).,

The use of irradiation on male and nymphal
ticks to cause sterility has also been employed
as a means of tick control with varying degrees
of success. Young et al.,(1987) observed that

R, appendiculatus nymphs were impaired from feeding

when 600 rad. dose was shot at them, and moulting
was also delayed. Osborne and Knipling (1982)
successfully crossbred B. annulatus and E. microplus
adults and obtained sterile males and females,

They further crossed fertile females, cbtained

from the first cross, with sterile males and
obtained a similar result as in the first cross,

a trend observed through three generations. They

regarded this as an important method of control.

2.7.3. Role of Grasses in Tick Control

The use of anti-tick grasses as a means of

tick control was investigated by Thompson et al.,
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(1978). They observed that out of six species of
grasses investigated, only two species, lelinis

minutiflora and Andropogon gayvanus were suitable

for the programme. The use of tropical herbs

like members of the genus Styvlosanthes was

investigated by Sutberst et al. (1982)." They
observed that placement of E. microplus tick larvae
at the bases of S. scabra and S, viscosa un the
glandular hairs of the plants killed ticks within
24 bours. Exposure of the ticks to vapour from
Viscouse secretions resulted in a 94% kill after

36 hours.

Pasture modification, involving the cutting
down and removal of grasses and shrubs, in order
to expose the erf depositing sitec of ticks on the
ground to the sun's rays and other adverse weather
conditions that will destroy eges and larvae have
been tried as control strategies. Meyer et al.
(1982) observed that habitat modification was a
treatnent that caused significant changes in the
mean values of soil temperature, air temperature,
percentage relative humidity and light intensity.
They found that reduction of field sampled nymphs
was significantly associated with increases in
soil surface and soil temperatures, whereas adult

reducticns were only influenced by increased soil
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surface temperature. This method of control was
observed to have drastically reduced the tick

mean counts on Hereford and Angus cattle for the
years 1979 and 1980 (Meyer et al., 1962). Dicker and
Sutherst  (1981) reported that Brahman X Hereford
crosses carried half the number of engorging ticks
when compared to pure Herefords., This result,
therefore, sugrestis that a continuous process of
crossing animals and culling pure breeds may reduce
tick infestaticn and eventually raise resistant

animal breeds.

Total eradication of ticks as a means of tick
control was successfully carried out against B.
microplus ticks in Magnetic Island, Australia
(Johnston et al., 1968) and in the United States of
America (Bram and Gray, 1979).

The success uf the exercise in the United
States of America was attributed to a number of

factors, including:

(a) Trhe tick species in question were all one
host ticks that were more easily controlled
on host animals,

(b) The ticks had very limited hrst range,

(c) There existed strong health infrastructure at
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the State and Federal gBovernment levels,

(d) There were sound manpower, political,
financial and legal bases of suprort,

(e) There was an innovative research before and
during the eradication campaign (bram and Gray,

1979).

The fact that majority of the listed pre=-
requisites for the eradication of ticks cannot
be met with, presently, in most tropical countries
of the world, especially African countries, means
that the programme of eradication of ticks is not

feasible.



CHAPTER 3

MATERIALS AND METHODS

3.1 Sheep
Two groups of eight sheep each were identified

from two different areas of Zaria, The first group
of eight animals were selected from a flock of
twenty-one animals located in Zaria City; while the
other group of eight animals came from a flock of
eighteen sheep in the College of Agriculture farm in
Samaru, Animals were selected at random and ear-
tagped using metallic tags with gerialised numbering.
Tags were placed on the right ears of the animals
selected. Age of selected animals ranged from one
to three years. Three males and five females were
selected, Animals from both groups did not undergo
any acaricidal treatments throughout the duration of
the experiment, although all uther traditional
bhusbandry activities were allowed to continue. The
breed of animals sampled were the Yankassa sheep
whose traditional ecological environment is the

Sudan and Guinea savannah zones of West Africa.
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3,17.17. Management Systems in the two Sites

The management systems in the two sites
differed only slightly. Sheep from Zaria City were
alluwed to graze freely in and around the City walls,
feeding on sprouting grasses, fallen leaves from
trees and other edible materials. These animals
lived in the same sleeping area with a herd of
White Fulani cattle within an enclosed fenced area.
The cattle were grazed outside the walls of the
city each day and brought back at the end of day.
These sheep were neither treated with acaricidal
formulations nor deticked (by hand). They were
allowed to roam around freely only in the dry
season (October to April) and confined in the wet
season (May to September) within mud-built pens
located inside the walled enclosure. During this
time, the confined animals were fed on sorghum and
millet offals, dried groundnut and cowpea plant
remains and sometimes supplemented with potash
(hanwa) salts. Drinking water was supplied each
day, mornings and evenings. Sick animals were
usually sold out to butchers while males older than

two years were culled (except breeding males).

Animals in the College of Agriculture farm in

Samaru were also associated with cattle, although






