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Abstract: Four bacterial species, namely Serratia liquefaciens, Stenotrophomonas maitophilia, Klebsiella 
ornithinolytica and Aeromonas hydrophila were isolated from Hyalomma (hyalomma) dromedarii, and five species, 
namely: Rahnella aquatiUs, Pseudomonas fluorescens , Enterobacter cloacae, Chryseomonas luteola and 
Chryseobacterium meningosepticum from Argas (Persicargas) persicus organs and haemolymph. Isolated bacteria were 
identified using the Analytical Profile Index 20E. The disk diffusion test was carried out on isolated bacteria to determine 
their antibiotic sensitivity. All bacteria from H. .dromedarii were found to be sensitive to chloramphenicol, 
amoxillinlclavulanic acid, neomycin, streptomycin, tetracycline and nitrofurantion, whilst bacteria isolated from A. 
persicus, were found to be completely sensitive to tetracycline and mostly sensitive to chloramphenicol and 
triplesulpher. Appropriate antibiotics should be concurrently administrated to hosts during tick control procedures. 
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Introduction 

Hyalomma (H.) domedarii , the camel tick, 
participates in the epidemiology of Quaranfil virus 
(Converse and Moussa, 1982), Q fever (Coxiella 
burnetii) (Bazlikova, et al. 1984) and Crimean­
Congo hemorrhagic fever virus (Rodriguez, et al. 
1997). Argas (P.) persicus, the fowl tick, is an 
efficient reservoir and/or vector for Borrelia 
anserina and Aegyptianella pullorum, which are 
serious pests for domestic birds (Gothe, et al. 1981) 
as well as many viruses (Hoogstraal, 1985; Nemova, 
et al. 1990). 

Electron microscopic studies revealed the 
inclusion of bacteria in the oocytes of A. persicus 

. and these bacteria were identified as rickettsia-like 
microorganisms (Montasser, 2000). Through similar 
studies, this imprecise identification, or the tenn 
endocytobionts, was previously applied to 
microorganisms in the ovary of Ixodes ricinus 

(Lewis, 1979), synganglion of Ornithodoros 
erraticus (El Shoura, 1986), ovary and Ma1pighian 
tubules of 0. moubata (Amiressami, 1988), salivary 
glands, ovary, mid-gut, Malpighian tubules and 
haemocytes of laboratory-reared A. arboreus (El 
Shoura, 1990), ovary of Dermacentor reticulates 
(Sutakovea and Rehacek, 1991) and spenn cells of 
three ixodid ticks (El Said, 1992). Through 
immunofluorescent antibody methods, the same 
identification was reported in hemolymph of ixodid 
ticks (Magnarelli, et al. 1995; DeLemos, et al. 
1997). Thus, there is a need to study these bacteria 
by other means, such as biochemical characteristics, 
in an attempt to present more accurate definition. 

The Analytical Profile Index 20E (API 20E) is a 
biochemical test kit used for the identification of 
gram-negative bacteria in three species of carrion 
beetles (Solter, et al. 1989), three species of 
mosquitoes (Demaio, et al. 1996) and Hirudo 
medicinalis (Eroglu, et al. 2001) . This technique has 
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rarely been used with ticks. The aim of the present 
investigation was to identify bacterial species in 
different organs of two medically and economically 
important tick species as a contribution towards 
understanding their interaction with the host body 
and to describe the antibacterial susceptibility that 
can be applied to reduce the risk created by tick 
feeding. 

Materials and Methods 

H. dromedarii were collected from camels in Al­
Ouha farm, Al-Ain city, United Arab Emirates 
during October 2001. A. persicus were collected 
from chicken houses in Giza Governorate, Egypt 
during July 2002. Prior to dissection, ticks were 
externally sterilized in 70% ethanol for 10 min 
followed by rinsing in sterile saline. Ten specimens 
of each species were dissected in 0.7% NaCI 
solution. Organ dissection was performed under 
sterile conditions. Organs and haemolymph were 
separately streaked on tryptic soy agar plates and 
incubated at 37°C for 24 hours. Different 
morphologically characteristic bacterial colonies 
were separately subcultured to fresh agar plates. 
Gram staining was performed for all cultured 
bacteria. The Analytical Profile Index (BioMerieux 
S.A., France) (API 20E-09264B-07/99) was used 
for bacterial identification (Harley and Prescott, 
1999). The individual test consists of 20 dehydrated 
chemicals in a set of plastic cupules that are 
inoculated with a bacterial suspension. Reaction of 
cytochrome-oxidase was also tested. The disk 
diffusion test was carried out to determine antibiotic 
sensitivity as described by Harley and Prescott 

(1999). The test includes the use of standardized 
paper disks of known absorptive capacity containing 
known amounts of antimicrobic agents to measure 
the in vitro susceptibility of microorganisms to these 
agents. Antibiotics tested included chloramphenicol, 
amoxillinlclavulanic acid, neomycin, streptomycin, 
triplesulpher, tetracycline and nitrofurantion. 

Results 

A total of nine species of bacteria were identified 
from organs and haemolymph of both tick species 
(Table 1). Four species, namely Serratia 
liquefaciens, Stenotrophomonas maltophilia, 
Klebsiella omithinolytica and Aeromonas 
hydrophila, were isolated from H. dromedarii and 
five species, namely Rahnella aquatiUs, 
Pseudomonas jluorescens, Enterobacter cloacae, 
Chryseomonas luteola and Chryseobacterium 
meningosepticum, were isolated from A. persicus 
(Table 1). S. liquefaciens and C. luteola were 
isolated from most organs of H. dromedarii and A. 
persicus, respectively. 

Bacterial isolates from H. dromedarii were 
found to be sensItIve to chloramphenicol, 
amoxillinlclavulanic acid, neomycin, streptomycin, 
tetracycline and nitrofurantion (Table 2). Negative 
susceptibility was recorded in St. maltophilia to 
triplesulpher. 

In A. persicus, all isolates were sensitive to 
tetracycline and variably sensitive to other 
antibiotics (Table 3). They were also found to be 
sensitive to chloramphenicol and triplesulpher, 
except for E. cloacae and Ch. meningosepticum, 
which showed negative sensitivity. 

Table 1: Bacterial species in different organs and haemolymph of Hyalomma (H.) dromedarii and Argas 
(P.) persicus 

Hyalomma (H.) dromedarii Argas (P.) persicus 

Gut Stenotrophomonas maltophilia 

Serratia liquefaciens 

Rahnella aquatilis 

Salivary glands Klebsiella omithinolytica 

Serratia liquefaciens 

Pseudomonas jluorescens 

Chryseomonas luteola 

Ovary Aeromonas hydrophila Enterobacter cloacae 

Chryseomonas luteola 

Testis Serratia liquefaciens Chryseomonas luteola 

Brain Serratia liquefaciens Chryseomonas luteola 

Haemolymph Serratia liquefaciens Chryseobacterium meningosepticum 

Chryseomonas luteola 
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Table 2: Sensitivity of different bacteria isolated from Hyalomma (H.) dromedarii to different antibiotics. 

Serratia Stenotrophomonas Klebsiella Aeromonas 
liquefaciens maltophiUa ornithinolytica hydrophila 

Chloramphenicol 30 Ilg S S S S 

AmoxilliniClavulanic acid 30 Ilg I S I S 

Neomycin 30 Ilg S S I S 

Streptomycin 10 Ilg S S I S 

Triplesulpher 0.25 Ilg S R I I 

Tetracycline 30 Ilg S I S S 

Nitrofurantion 300 Ilg S S S S 

S= Susceptible, 1= Intermediate susceptibility, R= Resistant. 


Table 3: Sensitivity of different bacteria isolated from Argas (P.) persicus to different antibiotics. 


Enterobacter Rahnella Pseudomonas Chryseobacterium Chryseomonas 

cloacae aquatiUs fluorescens meningosepticum luteola 

Chloramphenicol 30 11 g R S S S I 

AmoxilliniClavulanic Acid 30 Ilg R S S S R 

Neomycin 30 Ilg R I I I R 

Streptomycin 10 Ilg R S S S R 

Triplesulpher 0.25 Ilg S S I R S 

Tetracycline 30 Ilg I S S I S 

Nitrofurantion 300 Ilg I R S R R 

S= Susceptible, 1= Intermediate susceptibility, R= Resistant. 

Discussion 

More bacterial species were isolated from the gut 
and salivary glands of H. dromedarii and A. 
persicus. This finding suggests that these organs are 
an important bacterial source as they are in nearby 
contact with wound sites. Similarly, the largest 
number of rickettsia-like microorganisms was 
previously noticed in the cells of these organs of A. 
arboreus (El Shoura, 1990). Bacterial isolations 
from salivary glands, haemolymph or brain may be 
from previous stages, i.e. from larvae to nymphs to 
adults which has been called trans-stadial 
transmission while those isolated from the ovary or 
testis will be transmitted to the eggs, supporting the 
case of trans-ovarial transmission (Hoogstraal, 
1985). This corresponds to the study of Amiressami 
(1988), who observed endocytobionts in the 
blastoderm and yolk cells during the early 
embryonic development of Ornithodoros moubata. 

According to Bergey's Manual of Systematic 
Bacteriology, the genera Klebsiella, Enterobacter, 

Rahnella and Serratia belong to the family 
Enterobacteriaceae and the genus Aeromonas 
related to the family Vibrionaceae (Krieg, 1984) . 
Both families are gram-negative facultatively 
anaerobic rods. The genera Stenotrophomonas, 
Pseudomonas, Chryseomonas and Chryseobactenum 
belong to the gram-negative aerobic rod and 
coccus family Pseudomonadaceae (Krieg, 1984). 
Gram-negative bacteria include more prevalent and 
dangerous species of bacteria such as the causative 
agent of plague, Yersinia pestis, which was isolated 
from the soft tick Ornithodoros tartakovskyi 
(Bilyalov, et al. 1983). 

In the present study, S. liquefaciens was obtained 
in most organs of H. dromedarii. It is the most 
prevalent Serratia species in the natural environment 
(plants and digestive tract of rodents) (Krieg, 1984). 
It is an unusual human pathogen, as it has recently 
been recognized as a potential cause of transfusion­
related sepsis and is associated with a high mortality 
rate (Roth, et al. 2000). St. maltophilia from gut of 
the above tick was previously isolated from the gut 
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of the blood sucking flies Lutzomyia longipalpis 
(Oliveira, et al. 2000) and Pollenia rudis (Faulde, et 
al. 2001). St. maltophilia, an important nosocomial 
pathogen, was reported to be the main cause of a 
melioidosis-like abscess in the human liver (Petri, et 
al. 2003). Its susceptibility to ticarcillin-clavulanic 
acid (Ubeda, et al. 1998) and chloramphenicol 
(Friedman, et al. 2002) is consistent with the present 
study. 

Bacteria of the genus Klebsiella are important 
opportunistic pathogens responsible for nosocomial 
infections that are increasingly resistant to 
antimicrobial agents (Stock and Wiedemann, 2001). 
Studies on K. ornithinolytica, isolated from salivary 
glands of H. dromedarii, have mainly been confined 
to the level of identification and antibiotic 
susceptibility. Its sensitivity to tetracycline, 
chloramphenicol and nitrofurantion greatly 
resemble that described by Stock and Wiedemann 
(2001). Aer. hydrophila, isolated from the ovary of 
H. dromedarii, was found to be pathogenic to frogs, 
fish and mammals, including man (Krieg, 1984). It 
was isolated from the gut of the blood sucking fly 
Chrysomya megacephala (Sukontason, et al. 2000) 
and the leech H. medicinalis (Eroglu, et al. 2001). 

R. aquatilis, isolated from gut of A. persicus in 
the present study, occurs in freshwater and may 
occasionally be isolated from human clinical 
specimens (Krieg, 1984). It was isolated from the 
blood cultures of adult patients and showed to be 
highly sensitive to amoxicillin-calvulanic acid 
(Caroff, et al. 1998) similar to the present study. P. 
jluorescens, from the salivary glands of the above 
tick, has often been isolated from clinical specimens 
(Krieg, 1984). This bacterial species was used for 
the production of a mosquitocidal exotoxin (Murty, 
et al. 1994) and recently for the biocontrol of Culex 
quinquefasciatus (Sadanandane, et al. 2003) . 

E. cloacae, isolated from the ovary of A. 
persicus, was isolated from cloaca of the duck 
Dendrocygna autumnalis (Aguirre, et a1. 1992), 
blood cultures of the macaw Ara ararauna (lsaza, et 
al. 1992) and poultry skin (Hinton and Ingram, 
2000). Sensitivity of the E. cloacae strain of the 
present study to antibiotics is greatly consistent with 
that previously described (Krieg, 1984; Hofacre, et 
al.2001). 

C. luteola, isolated from most organs of A. 
persicus in the present study, was reported from 
blood of neurosurgical (Kostman, et al. 1991), facial 
cellulitis and pancreatic abscess patients (Rastogi 
and Sperber, 1998). Ch. meningosepticum, isolated 
from the hemolymph of this tick, was previously 

isolated from the leech H. medicinalis (Eroglu, et al. 
2001) and blood cultures of four newborns 
(Tekerekoglu, et al. 2003). However, the latter 
authors noticed resistance to tetracycline, the 
present strain is sensitive to it. 

Although most of the above bacteria are harmful 
to man or domestic animals and have been isolated 
from blood sucking insects and noted for their 
particular association with tick organs, their role as 
symbiotes, commensals or parasites in the tick body 
is still not clear, as mentioned by EI Shoura (1990). 
Balashov (1972) reported that rickettsia-like 
microorganisms might provide the tick requirements 
for vitamins of the B-complex and metabolites 
lacking or deficient in vertebrate blood. 

Isolating and identifying bacterial species from 
ticks may be useful for the biological control studies 
of ticks themselves as mentioned by Burgdorfer, 
et al. (1973) who isolated rickettsia-like 
microorganisms from Dermacentor andersoni, 
inoculating some of them into the haemocoel of 
female D. andersoni and noticed their multiplication 
within organs that resulted in the death of the tick. 
Recently, the present tick species were greatly 
affected by three varieties of the bacteria Bacillus 
thuringiensis (Hassanain, et al. 1997). Identifying 
bacterial species as well as their antibiotic 
susceptibility will add knowledge to their biological 
properties that are a practical requirement for their 
application in the biological control process. 
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