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SCANNING ELECTRON MICROSCOPY AND COMPARATIVE MORPHOLOGY
OF HYALOMMA ANATOLICUM EXCAVATUM, H. DROMEDARII
AND H. MARGINATUM MARGINATUM (ACARI: IXODIDAE)

"HYALOMMA

BASED ON NYMPHS

BY S. ABDEL-SHAFY'!
( Accepted November 2007)

NYMPHS
MORPHOLOGY AND SCANNING
ELECTRON MICROSCOPY

SumMARY: The morphological differentiations between nymphs of Hyalomma
anatolicum excavatum, H. dromedarii and H. marginatum marginatum were
studied by Scanning Electron Microscopy (SEM) and morphometric analysis.
Results showed the morphological characters which aide to identify tick-species
from each others are chaetotaxy of dorsal and ventral idiosoma, chaetotaxy of
scutum, the position of sternal setae especially front of coxae II and III, the
shape and size of spur on coxae II-IV and the shape of spiracular plates and
intensity of its pores. H. m. marginatum easy differentiated from other two tick
species because it has large size and distinct morphological characters obviously
differ from other tick species. Although H. a. excavatum close to H. dromedarii in
some characters, it differs easily from H. dromedarii.

INTRODUCTION

The most common Hyalomma species infesting
farm animals in Egypt were H. anatolicum excava-
tum, H. dromedarii and H. marginatum marginatum
(ABDEL-SHAFY, 1994 & 2000).

H. a. excavatum infests cattle, horse, donkey, camel
sheep, goat and swine. It also attacks man and dogs,
nymphs feed on horses, hedgehogs, rodents, lizards,
birds and man. It feeds as a two or three-host tick; it
is found in north Africa, Sudan, Ethiopia, Eritrea,
Iran, Turkey and Europ; it is the vector of Rickettsio-
sis, Babesiosis, Theileriosis and Crimean Congo
Hemorrhagic Fever (HOOGSTRAAL, 1956, MOLTMAN
et al., 1983, FRIEDHOFF, 1997, KHAN et al., 1997,
RaAzZMI et al., 2003, SAYIN et al., 2003, AKTAS et al.,

2004, ESTRADA-PENA ef al., 2004 and PSAROULAKI et
al., 2005).

H. dromedarii infests camel as a chiefly host,
but cattle, sheep, goat and horse are also infested.
The nymphs feed on small burrowing animals,
hares, reptiles, wild birds and rarely on lizards,
and man can be attacked by nymphs. It is either
two-host or three-host tick. It is distributed
in Africa and the Near, Middle and Far East
as far as India, Mongolia and Tibet, it trans-
mits Theileria, Anaplasma, Coxinella, Ehrlichia and
bacteria (HOOGSTRAAL, 1956, EL-KAMMAH et
al., 2001, APaNASKEVICH, 2004, ESTRADA-PENA
et al, 2004, ApMED et al., 2005, MONTASSER,
2005, GeBre & Kaayva, 2006 and LorTis et al.,
2006).
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H. m. marginatum infests cattle, horse, goat, sheep
and camel, birds are chief hosts for nymphs which
also feed on hares and rabbits, it is two-host tick, it
occurs in Northern Africa, Southern Europe and
Steps, it is the vector of disease agents such as Babe-
siosis, Theileriosis, Rickettsiosis and Crimean Congo
hemorrhagic fever (HOOGSTRAAL, 1956, DE La
FUENTE et al., 2004, ESTRADA-PENA et al., 2004, MEIs-
SNER et al., 2006 and OTEO et al., 2006).

Inadequate literatures used light microscope in
description of these tick species : H. a. excavatum (EL
Kamman, 1969 and APANASKEVICH & HORAK, 2005),
H. dromedarii (ABDEL-SHAFY 1994) and H. m. margi-
natum (APANASKEVICH, 2003). Only APANASKEVICH
(2002) gave a brief description for nymph of H. dro-
medarii by SEM. No previous study gave a morpho-
logical comparison between nymphs of these tick
species. Therefore, this study aims to use SEM in
clarification of morphological characteristics for the
nymphal stage.

MATERIAL AND METHODS

1- SPECIMENS OF Hr4romma NYMPHS. — The spe-
cimens of Hyalomma spp. (commonly on farm ani-
mals in Egypt) were collected as engorged females
from various localities. These species were H. anato-
licum excavatum Koch, 1844 and H. dromedarii
Koch, 1844, from local camel, Marsa Matrouh,
Egypt, while H. marginatum marginatum Koch, 1844,
from Nikhil, Sinai, Egypt. Ticks were identified
according to HOOGSTRAAL, (1956), HOOGSTRAAL et
al., 1981 and ESTRADA-PENaet al., 2004, A single
engorged female for each species was incubated at
27 °C and 75% RH and checked daily to obtain the
eggs. Eggs were placed in a new cup and incubated at
the same condition until they hatched to larvae, One
week post hatching, larvae were fed on rabbits and
checked daily to follow the moulting of engorged
larvae to nymphs that occurred on rabbits. Newly
moulted nymphs were removed and placed in water at
70 + 10 °C, washed with normal saline 0.9% KCl
several times and preserved in 70% ethanol (FAMADAS
et al., 1997).

2- PREPARATION OF NYMPHS FOR SCANNING ELEC-
TRON MICROSCOPY. — Nymphs were well cleaned

by overnight immersion in water-glycerol-KCl
solution at 40 °C (HOMSHER & SONENSHINE, 1977).
This solution composed of 96.6% (by weight)
glycerol combined with 0.05% (by weight) of
potassium chloride (KCl) and 3.35% (by weight)
of distilled water (BRODY & WHARTON, 1971).
Specimens were washed in tap water again using
the ultrasonic cleaner. Then they were taken through
a graded series of alcohol/water (25%, 50%, 75%
and 100% ethyl alcohol) remaining one hour in
each dilution (KERANS er al, 1976). Following
this, specimens were glued by their dorsal and ventral
surfaces to the SEM stub, and were dried by the dryer
(Blazer Union, F1-9496 Blazer/Fiirstentun Liech-
tenstein), using liquid carbon dioxide. Specimens
mounted on SEM stubs were coated with gold
by using a SI5OA Sputter Coater. Coated nymphs
were examined by Scanning Electron Microscopy
(SEM).

3- PREPARATION OF NYMPHS FOR MORPHOMETRIC
MEASUREMENTS. — Specimens, preserved in 70% alco-
hol were cleared in lactic acid for 24 h without hea-
ting. Internal organs were removed with fine sharp
needle under a dissecting microscope after which
the nymphs were washed with distilled water. These
nymphs were taken through a gradual series of
alcohol/water as above, transferred to 1:1 absolute
alcohol: xylene for 5 minutes and mounted on clean
slides using Canada Balsam. Slides were put on hot
plate (30 °C) for 48 h. Measurements for 10 specimens
for each species were given in millimeters by using
optical microscopy.

Many structures of Hyalomma species were
measured as follows: body length from apex of
palpi to posterior end of idiosoma, body width
between two lateral sides behind coxae IV, idio-
soma length from scapula to posterior end of
idiosoma, scutum length across longitudinal axis
from scapula to posterior end of scutum, scutum
width across transverse axis including eyes, basis
capituli length from base of hypostome to pos-
terior end of basis capituli dorsally and ventrally,
basis capitulum width across the widest transverse
axis, hypostomal length from the apex of hypostome
to the last denticle of the outer file posteriorly, palpal
length from the base of segment I to the apex of
segment I11.













































