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Annotation

Ticks belong to the most important disease vectors. The soft tick Ornithodoros moubata and
the hard tick Ixodes ricinus were used for the research of tick immune response to the
infection with Gram-negative bacterium C. indologenes. While O. moubata ticks were
sensitive to the infection with C. indologenes, the ticks I. ricinus showed resistance to this
bacterium. Hemocytes of both tick species showed phagocytic response after C. indologenes
overcoming midgut barrier or upon bacteria intrahemocoelic inoculation.
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Abstrakt

Gram negativni bakterie Chryseobacterium indologenes byla izolovana ze stievniho obsahu
klistaka Ornithodoros moubata, jako infekéni agens majici za néasledek vysokou mortalitu
klist’akt po jejich sani. Tato bakterie je citliva k antibiotiku Cotrimoxazol a po jeho pfidani do
krve pfi umelém sani byla vyznamné snizena mortalita téchto klistat. Experimentalni infekce
zdravych kliSt'at béhem umélého sani zpiisobila 100% mortalitu pfi koncentraci bakterii vyssi
nez 10°b/ml. Pozoruhodng, infekce klistat Ixodes ricinus stejnou davkou bakterie C.
indologenes béhem kapilarniho sani nebyla pro klistata letdlni. VySetfenim stievniho obsahu
po experimentalni infekci bylo zjisténo mnohondsobné pomnozeni bakterii ve stieveé klistaka
O. moubata, zatimco ze stieva klistat . ricinus byla bakterie zcela eliminovana. U obou
klistat byla prokazana penetrace bakterii ze stfeva do hemocoelu. Po inokulaci C. indologenes
do hemocoelu klistat byla bakterie fagocytovana hemocyty obéma druhi klistat. Zatimco pro
vSechny klistaky O. moubata je infekce C. indologenes injikaci do hemolymfy do tii dnd
letalni, pro klistata /. ricinus nikoli. Z téchto vysledkli usuzujeme, Ze imunitni odpoveéd’ 1.
ricinus v boji s bakterii C. indologenes je mnohem efektivnéjsi nez je tomuu O. moubata.
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Abstract

A vellow-pigmented Gram-negative bacterium, Chryseobacterivm imdologenes, wias found in the gut contents of about 65% of soft ticks
('mithodoros mowbara from a perishing laboratory colony, The isolated putative pathogen. O indelogenes, was susceptible to cot-
rimozazol and addition of this antibiotic { Biseptol 450 to the blood meal significantly decreased the tick mortality rate, The artificial
infection of heilthy £ mowbaia by membrane feeding on blocd contaminated with O indofogenes was lethal to all ticks at concentrations
= 105 bacteria'ml. On the contrary, 4 similar infection dose applied to the hard tick Trodes ricins by capillary feeding did not cause sig-
nificant mortality. Examination of guts dissected from infected & mosbars and I riciniis revealed that C indologener wis cxponentially
multiplied in the soft tick but were completely cleared from the gut of the hard ticks within 1 day. In both tick species. C. indofogenss were
found to penetrate from the gut into the hemoceosl. The phagocyvtic activity of hemocytes from both tick species wis tested by intrahae-
mocoelic microinjection of C. indslegenes and evaluated by indirect Auorescent microscopy using antibodies raised against whole bacte-
ria. Hemecytes from both tick species displayed significant phagocytic activity against O indologenes. All O mouwbara injected with
. indologenes died within 3 days, whereas the increase of the mortality rate of I ricinus was insignificant. Our results indicate that hard
ticks possess much more efficient defense systemn against infection with C. indologenes than the soft ticks. Thus O indologenes infection

has the potential 1o be a relevant comparative model for the study of tick immune reactions Lo transmitted pathogens.
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1. Introduction

The research on tick pathogens, parasiteids or preda-
tors, which may be used as a reasonable alternative to

chemicals acaricides in the regulation of tick population.

lags far behind the use of a similar strategy for the biologi-
cal control of plant pests (Samish and Rehacek, 1999).
Moreover, better understanding of how pathogens avoid
the innate defense mechanisms in the tick can markedly
improve knowledge about tick—pathogen interaction in
general,

The soft tick., Oraithodoros moubata (Murray. 18771, is
a serious disease vector since it transmits the spirochetss
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Borpelia duttondl, causing African tick-borne relapsing
fever in man (Varma, 1956), and the African swine fever
virus, having a fatal impact on the raising of domestic pigs
in tropical areas of sub-Saharan Africa (Wardley et al,
1983). Ornlthodoros mowbata has also been recently shown
to be a reservoir and vector for the West-Mile virus {Law-
rie et al, 2004). Noda et al. (1997 described two groups of
Franciselia-like endosymbionts in Q. moubata, originally
identified as Francisella tularensis and Wolbachia persica.
The latter bacterium has been later re-classified as Franci-
sefla arbareus by Scoles (2004), In the last decade, O, mou-
bata has become a useful lahoratory model because of its
size and the relative simplicity of artificial feeding using a
ParafilmM® membrane (Schwan et al, 1991} However,
artificially fed ticks have the permanent risk of being
infected with pathogens that are rarely if ever met in



