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Acquired immunity to ticks is an immunological phenomenon 
and it has been demonstrated in cattle and laboratory animals. Induction 
of immunity by artificial immunisation with tick antigens was first re-
ported by Trager (1939a) and subsequently by several workers. Earlier 
workers used extracts either of whole ticks, tick salivary glands or from 
all internal organs including reproductive organs and midgut antigens. 
The present study deals with fihe evaluation of antigens derived from 
different stages of R. sanguineus against heterologous challenge in 
rabbits. 

Materials and Methods 

Tick collection, rearing and maintenance: 

Engorged female ticks of R. sanguineus were collected from infe—
sted dogs and were allowed for egg laying in petri dishes. The eggs 
were then transferred to specimen tubes for hatching. The larvae and 
other stages of the tick were fed on rabbits by the ear bag method. All 
the stages of the tick were kept in a dessicator containing saturated 
potassium chloride solution so as to maintain a temperature of 25"C and 
906 relative humidity. 

Antigen preparation: 

The egg antigen was prepared by following the method of Riek 
(198). The larval and nymphal antigens were prepared as per the 
procedure of Askenase et al. (1982), whereas the adult antigen was 
prepared by the method of Mc Gown et al. (1980). All the antigens were 
preserved separately in 1:10,000 merthiolate at —20~C until further 
use. The protein content of each antigen was determined by the me-
thod of Lowry et al. (1951). 
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Immunisation: 
Sixteen male rabbits were selected and divided into four groups 

of four animals each. Immunised rabbits received 1.5 mg of protein, 
kg body weight as recommended by Mc Gowan et al. (1980). Three rab-
bits from each group received treatment and one rabbit served as 
control. 

Group I Three rabbits were subcutaneously immunised with 
2.25 ml of 1:10 dilution of saline egg extract (2.87 mg) on day 0 and 
repeated after 15 days. The control rabbit was injected with equal 
volume of buffer instead of saline egg extract. Seven days after the 
second immunisation tl~~e four rabbits were each infested with 300 larvae 
of R. sanguineus. 

Group II Three rabbits were immunised subcutaneously with 
2 ml (2.4 mg) of larval extract mixed with equal quatity of Freund`s 
complete adjuvant (FCA) on day 0. A booster dose was given intramu-
scularly with 2.4 mg of extract without adjuvant on day 15. One control 
rabbit was injected with equal quantity of buffer instead of antigen. 
Seven days after booster dose and each of rabbits were exposed to 50 
nymphs of the tick. 

Group III Three rabbits were immunised subcutaneously with 
0.5 ml nymphal extract (3.6 mg) emulsified with equal v~lum~ of FCA 
on day 0. Same dose of antigen without adjuvant was administered 
as a booster dose to each of the three rabbits 15 days after initial immu-
nisation and single non-immunised control received similar dose of phos-
phate buffer without antigen. Seven days after last injection the four 
rabbits were infested with 10 adult ticks each 

Group IV Three rabbits were immunised subcutaneously with 
2 ml (3 84 mg) adult homogenate mixed with equal volume of FCA an 
day 0. Immunised rabbits received similar dose of antigen on day 15 
without adjuvant. Single rabbit as non-immunised control received 
same dose of phosphate buffer without antigen on day 0 and 15. Seven 
days after second immunisation all rabbits were exposed to 25 adult 
ticks each. 

The number of ticks (larvae, nymphs, adults) attached 24h after 
challenge were counted and percentage attachment was calculated: Simi-
larly the number of ticks fed, feeding time of each stage, engorged 
body weight of fed ticks. egg mass weight, number of eggs laid, hat-
chabil ity of eggs were recorded. 

Results and Discussion 
Egg extract: 

Larvae fed on rabbits immunised with egg extract failed to moult 
whereas larvae fed on control rabbits moulted. 
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Larval extract: 

The effect of immunisation on the recovery and moulting of nymphal 
stages fed on rabbits immunised with larval antigen revealed a recovery 
rate of 84.66 per cent as against 96 per cent in control animals which 
was statistically significant (P<0.05). Further it was found that the 
moulting rate of nymphs was about 2 per cent less compared to control 
animals and found to be nonsignificant statistically (Table I). 

Table I 
Effect on engorgement and moulting of R. sanguineus nymphs fed 

on rabbits immunised with larval extract. 

Number Percentage Percentage 
Treatment allowed recovery moulting 

Immunised 50 84.66 95.27 
Controls 50 96.00 97.27 

Nymphal extract: 

The study on the engorgement of R, sanguineus fed on rabbits 
immunised with nymphal extract showed 15 per cent engorgement as 
against 13 per cent in control animals and found to be nonsignificant 
statistically. The percentage engorgement weight and egg mass weight 
of female ticks fed on hosts immunised with nymphal extract was not 
significantly higher than that of non-immunised controls. The percent-
age engorgement weight of ticks fed on immunised and non-immunised 
hosts were found to be 25.21 per cent and 24.36 per cent respectively. 
Similarly the egg mass weight noticed was 25.31 and 24.08 per cent 
respectively. The percentage hatchability of the eggs laid by fernafes 
fed on immunised hosts were significantly low (53) in comparison with 
controls (63). The eggs laid by females engorged on immunised hosts 
vas found to be 26.64 per cent and females fed on control animals pro-
duced 20.08 per cent eggs (table II). 

Table II 
Effect on engorgement and egg laying of R. sanguineus fed 

on rabbits immunised with nymphal extract 

Engorgement %Egg mass %eggs % hatch-
Treatment weight weight ability 

immunised 25.21 25.31 26.64 53 
Non-immunised 24.36 24.08 20.08 63 

It was observed that the duration of pre-oviposition, egg incuba-
tion and feeding of adults were not affected by the immunisation with 
nymphal extract. 
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Adult extract: 

It was observed that there was no significant reduction (P<0.01) 
in percentage engorgement of females fed on immunised animals with 
adult homogenate when compared with the percentage engorgement of 
females fed on non-immunised controls. Mean engorgement weights 
of adult female fed on immunised rabbits had significantly lower engor-
gement weights (106 mg) than ticks fed on non- immunised controls 
(120.03 mg). 

Mean weight of eggs of female ticks fed on immunised rabbits 
was 62.82 mg when compared to (9.29 mg) contrcls, whereas the per-
centage ratio between egg weight to engorgement weight was not signi-
ficantly different. The study also indicated that there was significant 
reduction in number of eggs laid by females fed on immunised rabbits 
(1116.32) than the eggs laid by females fed on non-immunised hosts 
(1238.23) as shown in table III. It was further observed that the per-
centage attachment, feeding of adult ticks, pre-oviposition and hatcha-
bility of eggs obtained from ticks fed on immunised rabbits was not 
affected. 

Table I I I 
Effect on engorgement and e5g laying of R. sanguineus 

fed on rabbits immunised with adult extract 

Immunised Non-immunised 

Mean engorgement weight 
(mg) ± S. E. 

Mean egg mass weight 

106 + 5.74 120.03 + 9.38 

~mg) -t- S. E. 

Ratio between mean egg mass 
weight to engorgement 

62.82 + 4.57 

57.79+ 2.23 

69.29 -+- 8.40 

56.83± 4.50 

Mean number of eggs + S. E. 1116.32+81.58 1238.23 --1-151.25 

Resistant hosts influence tick feeding by preventing successful 
attachment and by effecting a reduction in the blood intake of those 
ticks which do attach and engorge. The mechanisms involved are not 
fully understood although common features are apparent in those relation-
ships that have been studied (Wikel, 1984). There are several reports 
on acquired resistance to different species of ticks in animals viz. 
Boophilus microplus (Roberts and Kerr, 1976), Amblyomma habraeum 
(Norval, 1978), /xodes ricinus (Bowessidjaou et a/. 1977, Brossard, 
1977), Haemaphysalis /ongicornis (Sutherst et a/, i 979), Dermacentor 
variabilis Brown (1977}, D. andersoni (Wikel and Allen, 1977. Further 
the cross resistance between four species of ixodid ticks in hamsters and 
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g. pigs has also been investigated (Heller-Haupt eta/. 1981). This paper 
deals with the development of resistance and possible protection against 
haterologous challenge of different stages of R. sanguineus. 

A cent percent attachment and feeding of larvae was ovserved in 
rabbits immunised with egg extract of R. sanguineus whereas the 
larvae fed on the immunised animals failed to moult. Similarly Riek 
(1958) observed egg extracts of Haemaphysalis bispinosa protected 
laboratory animals against larval attachment. 

The percentage recovery of nymphs fed on host immunised with 
larval extract were lower when compared to controls. The protection was 
afforded to the animals against nymphs after inoculation with larval 
antigens. However, Traver (1939b) reported the protection of guinea pigs 
against a challenge with whole larval extract of D. variabi/is, Begnall 
(1975) protected guinea pigs against challenge with larval extract of 
lxodes holocyclus. 

The behaviour of adult ticks on rabbits immunised with nymphal 
antigen was studied. The number of ticks engorged, engrogement wei-
ght, egg weight, and number of eggs laid were not reduced. However 
there was sl ight reduction in egg hatchability. However, McCown eta/. 
(1980) immunised rabbits with extracts of Amb/yomma macu/alum adults 
and challenged with nymphs. There was no reduction in number of 
ticks engorged, their engorgement weight <~nd moulting of nymphs fed 
on immunised host. 

The number of ticks engorged, mean engorgement weight and mean 
number of eggs laid were altered in adult females of R. sanguineus fed 
on rabbits immunised with adult extract, which is in conformity with the 
observations of McGowan et al. (i 980) who immunised rabbits with 
adult homogenate of A. macu/alum. 

The feeding and reproductive behaviour of ticks were altered by 
immunisation of host with antigens and upon chal lenge with homologous 
stages of the tick as evidenced by McGowan et a/., (1980). The present 
study also indicated that the host can acquire resistance on inoculation 
of different antigens and induced partial protection against heterologous 
challenge as indicated by the failure of larval moulting when fed on 
immunised host with egg extract, percentage reduction in the recovery 
of nymphs fed on immunised host with larval extract, reduction in hat-
chability of eggs laid by females fed on immunised rabbit with nymphal 
extract. 
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Summary 

Immunity to Rhipicephalus sanguineus infestation in rabbits 
following immunisation with extracts from different stages was evaluated. 
Un heterologous challenge with different tick antigens, there was (a) 
failure of larval moulting when they were fed on rabbits immunised with 
egg extract (b) reduced nymphal recovery when fed on rabbits immunised 
with larval extract (c) reduced hatchability of eggs laid by female fed on 
rabbits immunised with nymphal extract and (d) reduced female engor-
gement weight, egg mass weight and number of eggs laid by females on 

host immunised with adult extract. The study suggested the existence 
of partial protection induced by tick antigens in rabbits. 
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