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 Wild rabbit (Oryctolagus cuniculus) and cape hare (Lepus capensis) are hosts for 

different flea species and have high medical and veterinary importance, fleas of wild 

leporids are of special concern since they can act as vectors for diseases, including 

zoonoses. This study was designed to identify flea species infesting these animals with the 

description of their epidemiology and the assessment of factors influencing their 

infestation importance in five provinces located in northern Algeria, to evaluate their 

implication in the transmission of pathogens. In total, 86 wild leporids were checked from 

July 2014 to September 2020. Fleas were collected from the fur of animals with tweezers 

and identified using appropriate keys. The findings showed that 32/86 (37.2%) of animals 

were infested with fleas. Four flea’s species were identified on cape hares Ctenocefalides 

felis (51.06% of fleas identified), Ctenocefalides canis 34.04%, Spilopsyllus cuniculi 

10.63%, and Archaeopsylla erinacei 4.25%, with a seasonal peak in December. The same, 

four flea species were found parasitizing wild rabbits Spilopsyllus cuniculi 90.7%, 

Ctenocefalides felis 4.65%, Ctenocefalides canis 2.32%, and Pulex irritans 2.32%, with 

the highest importance in March and April. Moreover, this study showed no influence of 

female gestations on the rate of flea hare infestations. However, S cuniculi rate was 

correlated with the breeding cycle of the wild rabbits. These findings revealed that, the 

temperature and the humidity can be important factors that influence on wild leporids flea 

infestation. 
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Introduction 

 

Wild rabbit (Oryctolagus cuniculus) and cape hare 

(Lepus capensis) belong to the family Leporidae and are 

widespread in Algeria (1). They are one of the most popular 

game animals (1). These wild leporids are known as 

potential reservoirs for many zoonotic pathogenic agents, 

including tularemia (Francisella tularensis), plague 

(Yersinia pestis), pasteurellosis (Pasteurella multocida), 

ringworm (Trichophyton spp.), and cryptosporidiosis 

(Cryptosporidium cuniculus) (2). Additionally, can be also 

a host to several external parasites including fleas (Insecta, 

Siphonaptera) (1), which are obligate hematophagous 

insects (3). Like other ectoparasites present on hares and 

wild rabbits, they suck blood and cause irritation and 

anemia when found in significant amounts on the host (4,5). 

In addition, these parasites play important role as disease 

vectors and can spread certain pathogenic agents to animals 

and humans (4). Ctenocefalides felis and Ctenocefalides 

canis are carriers of Rickettsia.felis and Barttonella spp (6), 
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and the role of Pulex irritans in the transmission of the 

plague was confirmed (6). While Spilopsyllus cuniculi is an 

important vector of rabbit myxomatosis (7). It is also the 

vector of Trypanosoma nabiasi (7) and 

Francisella.tularensis (8). More, both S. cuniculi and 

Xenopsylla cunicularis have been proofed to transmit rabbit 

haemorrhagic disease in the laboratory (9), this viral disease 

is serious and extremely contagious to the wild rabbits. 

Morbidity and mortality rates are high in unvaccinated 

animals; the agent pathogen responsible was Lagovirus 

(family Caliciviridae) includes several viruses pathogenic 

for lagomorphs. Rabbit Hemorrhagic Disease Virus 

(RHDV) cause rabbit hemorrhagic disease, while European 

Brown Syndrome Virus (EBHSV) causes European brown 

hare syndrome (9). Efficient surveillance of these 

hematophagous arthropods to minimize the occurrence of 

disease, or also, their possible utility as « living syringes » 

to propagate attenuated strains of viruses to vaccinate the 

wild lagomorphs (10). It relies on understanding the 

ecology, distribution, and seasonal patterns of the different 

species (11). Actually no scientific research or published 

data were reported about infestation of wild leporids with 

fleas in Algeria or even in some the Northern African 

countries. However, Launay (12) reported as general 

information about Xenopssylla cunicularis flea species 

found on wild rabbits in Morocco and S. cuniculi has also 

been identified in many Moroccan cities (3).  

The present study was designed to describe the patterns 

of seasonal abundance for each leporid flea species 

identified in Northern Algeria, as well, to observe the cycle 

breeding effects on the dynamic of these ectoparasites in 

natural wildlife. In particular, we were interested in the 

investigation whether the flea species infesting wild rabbits 

and hares could represent a potential risk for human and 

animal health in Algeria. 

 

Materials and methods 

 

Study area 

This study was carried out in five provinces from North-

center Algeria: Tipaza, Ain El Defla, Medea, Blida and 

Algiers. These provinces include mountains, hills and, 

plains with a Mediterranean climate, which are 

characterized by an average rainfall of 600- 800mm per 

year, also an average annual temperature of 18°C in the 

littoral and 25°C in the inner wilayas. The humidity average 

in humid forests exceeds 70%. 

 

Samples  

Between July 2014 and September 2020. A total of 86 

leporids were collected: 45 cape hares (Figure 1) and 41 

wild rabbits (Figure 2), each animal was separately packed 

in a nylon bag and brought to the parasitology laboratory of 

the Institute of Veterinary Sciences (University of Blida 1). 

Subsequently a questionnaire was completed for each 

leporid, with information on the age (adult /young), sex 

(male/ female), region, collection period and pregnancy or 

lactating state were recorded during the survey, the 

distribution of hares and wild rabbits is shown according to 

months in. The leporids were examined for fleas 

macroscopically as other ectoparasites (13,14). Which were 

abstracted using fine forceps and then kept in 70% ethanol. 

At the laboratory, fleas were identified using morphological 

keys (3). 

 

 
 

Figure 1: Cape hare (Lepus capensis).  

 

 
 

Figure 2: Wild rabbit (Oryctolagus cuniculus). 

 

Statistical analysis 

The first analysis determines the classical ecology 

indices for each survey group (in our case are: fleas), 

parasitological terms used are prevalence, mean intensity, 

intensity and mean abundance that were recommended by 

Bush et al. and Hatem et al. (15,16). Graphic treatments of 

the study were conducted by Excel 2010. 
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Results 

 

A variable number of wild leporids were collected 

depending on the collaboration of hunters and on their 

abundance in the study site (Table 1). In total, 32 (37.2%) 

of animals were found to be parasitized with fleas, the 

results showed that 18 of 45 (40%) cape hares and 14 of 

41(34.1%) wild rabbits were infested by fleas. The numbers 

of this ectoparasite recovered from the wild leporids, the 

prevalence of infestation, abundance, and the mean 

intensity are summarized in (Table 2 and 3). 

 

Table 1: Wild rabbits and hares information  

 

Region Period 
Leporid numbers Sex Age 

Pregnant numbers 

of female leporid 

Hares Wild Female Male Mature Young Hare Wild 

Tipaza Aug 2014- Sep 2020 35 34 22 7 49 20 11 3 

Blida Mar 2018, Aug 2020 5 5 3 7 8 2 2 0 

Ain El Defla Oct- Dec 2014 2 2 1 3 4 0 1 0 

Medea Jul - Nov 2014 2 0 0 2 2 0 0 0 

Algiers Mar 2018 1 0 1 0 1 0 1 0 
a: except 2017 and 2018 period. 

 

Table 2: Results of flea which infested the hares in collecting area 

 

Species 
No of infested hares 

/ collected hares 

No and rate of 

identified fleas 
Prevalence Abundance Intensity 

Mean 

intensity 

C. felis 13/45 24/47 (51.06%) 28.88% 0.53 1-4 1.33 

C. canis 6/45 16/47 (34.04%° 13.33% 0.35 1- 6 0.88 

S. cuniculi 3/45 5/47 (10.63%) 6.66% 0.11 1- 3 0.27 

A. erinacei 1/45 2/47 (4.25%) 2.22% 0.04 0-2 0.11 

 

Table 3: Results of flea which infested the wild rabbits in collecting area 

 

Species 
No of infested wild 

/ collected wild 

No and rate of 

identified fleas. 
Prevalence Abundance Intensity 

Mean 

intensity 

S. cuniculi 13/41 39/43 (90.70%) 31.71% 0.91 1-13 2.78 

C. canis  1/41 1/43 (2.32%) 2.43% 0.02 0-1 0.07 

C. felis  1/41 2/43 (4.65%) 4.65% 0.04 0-2 0.14 

P. irritans  1/41 1/43 (2.32%) 2.43% 0.02 0-1 0.07 

 

Four flea species were identified in cape hares. C.canis 

(Figure 3), S. cuniculi (Figure 4), A.erinacei (Figure 5), and 

C. felis (Figure 6) that was the most abundant identified 

flea. Four species were also recovered in wild rabbit C. 

canis, C. felis, and P. irritans (Figure 7) and with the 

abundance of S. cuniculi. Three of the 18 hares were also 

infested with two flea species, and only one hare was 

parasitized with three species (C.felis, S.cuniculi, A 

erinacae) in the same animal. Although, two of the 14 wild 

rabbits were infested with two flea species during the study. 

The seasonal abundances and the flea numbers on the 

hares and the wild rabbits investigated are graphically 

presented in (Figures 8 and 9), respectively. We observed in 

hares that the highest number of infesting fleas was 

recorded during December for both flea species C.felis (24/ 

47  fleas  collected)  and  C. canis (16 / 47  of  total  fleas) 

(Figure 10) and, we also noted the uppermost rate of S. 

cuniculi, (the most abundant flea species in wild rabbits) 

was reported in March and April (Figure 9). However, one 

pregnant female hare was infested with S. cuniculi in 

August and two other hares in March. 

The number of the pregnant hare females (Table 1) is 

illustrated graphically in (Figure 11). The breeding 

appeared to take place throughout the year, with a seasonal 

peak of pregnancy in October. In the case of wild rabbits, 

we found only three pregnant females which were infested 

by fleas (S.cuniculi), one female was observed in October 

and two others in March. In fact, no influence of female 

pregnancy on the rate of flea infestation hares was 

observed. However, S.cuniculi infestation was correlated 

with the wild rabbits breeding cycle. 
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Figure 3: Spilopsyllus cuniculi female.  

 

 
 

Figure 4: Ctenocephalides canis male. 

 

 
 

Figure 5: Ctenocephalides felis female. 

 

 
 

Figure 6: Archaeopsylla erinacei male. 

 

 
 

Figure 7: Pulex.irritans male. 

 

 
 

Figure 8: Distribution, infestation rates and fleas number of 

the hares according to the months. 

 



Iraqi Journal of Veterinary Sciences, Vol. 36, No. 1, 2022 (159-165) 

163 
 

 
 

Figure 9: Distribution, infestation rates and, fleas number 

(S.cuniculi most abundant flea) of the wild rabbits 

according to the months. 

 

 
 

Figure 10: Distribution and number of flea species of the 

hares according to the months. 

 

 
 

Figure 11: Monthly reproductive status of cape hare 

females according to infested hares with flea species were 

identified during the collection months. 

 

Discussion 

 

In the present study, fleas associated with cape hares 

and wild rabbits were studied in different localities in the 

North-center of Algeria. The results indicate that hares are 

considered as host for four species of fleas C. canis, S. 

cuniculi, A. erinacei and C. felis which represent the most 

abundant flea (24/ 47 fleas collected), and, to a lesser 

extent, C. canis (dog flea) (16/47 of total fleas). A few 

S.cuniculi, a common flea of rabbits, were present in 3 

hares and one hare was infested by two species of A. 

erinacei (hedgehog flea). Among the 41 wild rabbits were 

examined, we found also four flea species. However, a 

single species, S. cuniculi that was responsible for almost 

flea infestations on the wild rabbits. A single species of 

P.irritans and C.canis were recovered from separate 

animals, and two C. felis from another rabbit. These 

aberrant infestations in wild leporids possibly arisen as a 

result of intrusion or habitat sharing by the various hosts 

and is a natural phenomenon (17). Fleas are cosmopolitan 

ectoparasites that live in various different host species. The 

usual hosts of S. cuniculi are domestic rabbits and hares 

(18). Mead-Briggs and Page quoted 14 flea species, 

including P. irritans and N. fasciatus, as well as S. cuniculi, 

infesting rabbits in Great Britain (18). In Victoria, Australia 

N. fasciatus was also recorded from one wild rabbit 

(Oryctolagus cuniculus) (18), whereas, the hares were 

infested by E.myrmecobii, S.cuniculi and one C.canis were 

detected on one young female hare in two regions of 

Victoria (19). P. irritans were found on wild rabbits in the 

United States (18) and Canada (18). In Germany, Frank et 

al. (8) reported an 86% infestation prevalence of 50 wild 

rabbits by S.cuniculi. While, in Spain, five flea species were 

identified on wild rabbits S.cuniculi, X.cunicularis, 

Echidnophaga iberica, Caenopsylla laptevi and P.irritans 

(11). Another study in South Africa cited four flea species, 

C. felis damariensis, E. gallinacea, E. larina, and 

Dinopsyllus sp, on scrub hares and C. Felis damariensis 

was the most widely distributed species on the hares (17). 

In Kenya, Flux found that Lepus capensis was most 

frequently parasitized with C. felis strongylus and E. 

gallinacea (17). So far, two flea species, S. cuniculi and C. 

canis, had been reported on rabbits in Turkey (18). Also, 

another study in Konya, Turkey, P. irritans and, N. 

fasciatus were detected, while neither S. cuniculi and C. 

canis nor other flea species could be present on the hares, 

and P. irritans was the most dominant flea species (18). 

During December, the highest number of fleas was 

recorded, the decline in flea numbers coincided with a rise 

in temperature at a period when there was little to no rain, 

even the low number of fleas and low infestation 

prevalence recorded during the summer, the current survey 

suggests that high temperature is possibly a more 

significant climate factor restricting flea infestations on 

cape hares. Similar to the findings presented by Louw et al. 

(17) in South Africa on the scrub hare, the prevalence and 

abundance of flea reached peaks between August and 

October when temperatures decreased steadily and 

afterwards to their lowest values between February and 

April, with an increase in temperature. Cooke (20) 

demonstrated that fleas in the wild are adapted to low 

humidity levels. For example, Xenopsylla cunicularis, the 

wild European rabbit flea, can live at 50% relative humidity 

(17). S.cuniculi was the most prevalent wild rabbit flea 

species identified in our survey. This flea is the only species 

that favors moderately moist climatic regions (11), which 

explains the prevalence of this flea species on their animal 

host in our sample, since the study sites were damp, as well 
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as flea rabbits, were wholly reliant on steroid hormones 

circulating in pregnant female (17). In fact, rising estrogen 

and corticosteroid levels at the end of the host pregnancy 

trigger the reproduction of flea, which lay their eggs in the 

nest. Hatched flea larvae ingesting adult flea feces 

containing dried blood (8). Rothschild and Ford (17) 

reported that the ovaries of female Cediopsyla simplex, a 

flea infesting rabbits and hares in North America, only 

formed when the flea fed on either pregnant female or 

newborn rabbits. The resorption of all developing oocytes 

and the quick regression of the female flea ovaries were 

caused by feeding on the pregnant doe. Thus the breeding 

cycles of these flea species are correlated with the arrival of 

the leverets, which they then parasitize (17). The effect of 

reproduction on flea dynamics was shown by our findings, 

since the large number of wild rabbits infested by S. 

cuniculi in March and April, coincided with the 

reproduction period. We revealed also, the infestation with 

flea rabbit on the hare was in March and on a gravid female 

hare in August. However, in the present study, there was no 

influence of hare pregnant females on the increase numbers 

of C. felis and C.canis species. In Algeria, C.felis, C.canis, 

and A. erinacei have been found naturally infected by 

pathogens causing disease in humans, and animals 

including Rickettsia felis, Bartonella henselae (7). 

Furthermore, wild leporids shared the same habitat as other 

wild animals, such as wild boars, wild carnivores, and 

birds. This ecological diversity resulted in the exchange of 

vector parasites including, fleas and their pathogens which 

can be transmitted. As example, Ctenocefalides felis (cat 

flea), all mammals living in the same biotope are 

susceptible to be infested by C. felis (3). Its host specificity 

is low; thus, it can be found on other animals, including 

small ruminants, cattle, primates, rodents, poultry and even 

opossum (7), this flea can transmit R.felis, B.henselae and 

B. clarridgeiae (21). Ctenocefalides canis is also renowned 

as the (dog flea), this is a species that is sedentary on its 

host and infests primarily domestic and wild canids. The 

red fox is its main host, but epidemiological studies have 

shown that C. canis can also be present on cats, but with a 

lower prevalence than C. felis (7), Bitam et al. (22) also 

proved the presence of R. felis for the first time in this flea 

species collected from rodents in Oran, Algeria. 

Archaeopsylla erinacei (hedgehog flea) but it can also 

infest dogs (7). A current epidemiological survey carried 

out in Algeria, showed a prevalence of 72% of R. felis 

detecting in A. erinacei obtained from hedgehogs (23). This 

flea is the pulicosis agent, whereas some researchers have 

recently identified other pathogens in this species, such as, 

a novel rickettsia genotype Rickettsia helvetica and B. 

henselae (24). Pulex irritans are referred to as the (human 

flea). However, this species often infests a wide range of 

hosts, such as large wild mammals and rodents, but seldom 

present on rats (7). Blanc and Baltazard (1945) long 

presumed the role of P. irritans in the propagation of the 

plague in Morocco (7). Nine tests were performed with 

naturally infected P.irritans on the plague victims. This 

experiment allowed the authors to state that infected human 

fleas could spread disease (7). The flea S cuniculi is a 

popular parasite of European rabbits, but, it can be also 

present on cats (7), it may transmit Francisella tularensis, 

which causes tularemia (8). Some authors have confirmed 

the existence of two flea species, S. cuniculi and Xenopsylla 

cunicularis, in sustaining the Bartonella alsatica infection 

in wild rabbits over the year (25). This flea is also 

associated with dermatitis in cats, feline and canine 

leishmaniosis (7), and can be the main vector of 

myxomatosis which was previously used to control rabbit 

populations in France and Australia (7), but, all attempts 

failed (8). 

 

Conclusion 

 

In Algeria, the wild rabbits (Oryctolagus cuniculus) and 

Cape hare (Lepus capensis) are a major host for C.felis, 

C.canis, S.cuniculi, P.irritans and, A. erinacei, This result 

shows the rich mix of medical and veterinary interest 

species that make up the wild lagomorph flea population in 

Northern Algeria. The host presence is a major factor 

determining the level of environmental flea infestation. 

Also, the climatic factors as temperature and humidity can 

be important factors that influence on flea infestation in the 

wildlife. Further studies to assess whether these fleas could 

limit the survival and fitness of wild leporids and, therefore, 

affect their conservation status are needed. Moreover, it is 

necessary to investigate whether fleas associated with hares 

and wild rabbits are infected by pathogenic organisms of 

medical and veterinary concern. 
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دراسة وبائية وتشخيصية لبعض أنواع 
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 الخالصة

 

واألرانب الصحراوية هي عرضة لعدة أنواع مختلفة  األرانب البرية

 األرانب طبية وبيطرية عالية، تعد براغيثمن البراغيث التي لها أهمية 

البرية مصدر قلق خاص ألنها يمكن أن تكون ناقالت لألمراض، بما في 

ذلك األمراض المشتركة. صممت هذه الدراسة للتعرف على أنواع 

البراغيث التي تصيب هذه الحيوانات مع وصف ديناميكياتها وتقييم 

خمس مقاطعات تقع في العوامل التي تؤثر على أهمية اإلصابة في 

شمال الجزائر، لتقييم تأثيرها في انتقال العوامل الممرضة. إجماالً، تم 

. تم جمع 2020إلى سبتمبر  2014أرنب بري من يوليو  86فحص 

البراغيث من فراء الحيوانات باستخدام الملقط وتم التعرف عليها 

٪( من 37.2) 32/86باستخدام المفاتيح المناسبة. أظهرت النتائج أن 

الحيوانات مصابة بالبراغيث وتم تحديد أربعة أنواع من البراغيث على 

٪ من Ctenocefalides felis 51.06األرانب الصحراوية وهي 

 Ctenocefalides canis 04.34،٪Spilopsyllusة البراغيث المشخص

cuniculi 10.63 ،٪Archaeopsylla erinacei 4.25،٪  مع ذروة

موسمية في ديسمبر وفي نفس النطاق، تم العثور على أربعة أنواع من 

 Spilopsyllusالبراغيث تتطفل على األرانب البرية والمتمثلة في 

cuniculi 90.7،٪ Ctenocefalides felis 4.65 ،٪Pulex irritans 
2.32 ،٪Ctenocefalides canis 2.32،٪  مع أعلى ذروة في مارس

وة على ذلك، أظهرت هذه الدراسة عدم وجود تأثير لحمل وأبريل. عال

ولكن كان  اإلناث على معدل إصابة األرنب الصحراوية بالبرغوث،

مرتبًطا بدورة التكاثر لألرانب  S. cuniculi معدل اإلصابة بالنوع

البرية. من خالل نتائج هذا البحث تبين أنه يمكن أن تكون درجة 

المهمة التي تؤثر على اإلصابة األرانب  الحرارة والرطوبة من العوامل

 البرية بالبراغيث. 
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