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Abstract: Fleas are ectoparasitic pests on domestic animals and act as vectors of many patho-

gens to humans. Here, we aim to identify the fleas that parasitize on domestic animals and their 

seasonality in the Nafusa Mountain region (Gharyan, Zintan, and Nalut). The survey was carried 

out from summer 2017 to winter 2018/2019. Fleas were collected seasonally from flea-infested 

animals using a metal comb (11 teeth per cm) and tweezers. One flea species was identified in 

this survey; Ctenocephalides felis, which was collected from goats, sheep, rabbits, donkeys, 

hens, cats, and dogs. The highest flea prevalence was among goats (66.49 %), followed by sheep 

(56.17%), whereas in dogs, donkeys, hens, rabbits, and cats, it represented less than 50.00%. The 

highest flea intensity was among dogs (4.50 ± 3.04 fleas per dog), while the lowest intensity was 

among hens (0.87 ± 0.59 fleas per hen). The highest mean flea abundance was among cats 

(8.00), whereas goats, sheep, donkeys, dogs, and hens represented less than 1.50 fleas per host. 

Summer and autumn represented the highest intensity followed by spring, but no fleas were col-

lected in winter. The finding of the study indicated that Ct. felis was common among domestic 

animals. Consequently, it may become a potential source of pathogen transmission among peo-

ple and animals. 
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INTRODUCTION 

Fleas are wingless insects and have medical 

importance as economic pests in domestic ani-

mals around the world (Krämer & Mencke, 

2001). They are ectoparasites that cause hyper-

sensitivity and iron deficiency anemia in heavy 

infestations and responsible vectors of patho-

gens (plague, rickettsiosis and bartonellosis), 

and act as intermediate hosts for some endo-

parasites (Smart, 1956). They can take blood 

meals from multiple hosts. Consequently, they 

have the ability to transmit different pathogens 

to different hosts (Brinkerhoff et al., 2010). 

The vertebrate hosts provide the main habitat, 

offering a place for living, feeding, and mating. 

About 95% of known flea species parasitize on 

mammals, and the other (5%) parasitize on 

birds (Krämer & Mencke, 2001). Fleas infest 

domestic animals such as goats (McCrindle et 

al., 2011), small ruminants (Kusiluka et al., 

1995), cattle (Araujo et al., 1998), and horses 

(Yeruham et al., 1996). 

Some flea species are opportunistic and have a 

wide range of hosts, while other flea species 

are highly specific and have a narrow range of 

hosts (Ford et al., 2017). Domestic animals 

such as sheep and goats are considered a sec-

tion of economic resources for people in the 

Nafusa Mountain region. There are no compre-

hensive studies in the Nafusa Mountain region 
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about fleas that parasitize on domestic animals. 

The only study in the area was on wild animals 

(Belgasm et al., 2022). The aim of this study is 

to identify the fleas that parasitize on domestic 

animals and their seasonality in the Nafusa 

Mountain region. 

MATERIALS AND METHODS 

Study area: The research was conducted in the 

Nafusa Mountain region, which is located in 

Libya's northern region (Figure 1). In terms of 

topography, this region is characterized by a 

great deal of diversity (mountains, hills, val-

leys). Seasonal herbs, annuals, and medium-

sized plants, such as olive and fig trees, are 

prominent. The climate is transitional between 

the desert and the Mediterranean climate. The 

mean annual rainfall is 49 mm, the mean 

monthly relative humidity is 15 to 83 %, and 

the temperature ranges from 4ºC to 43ºC.  

 

Figure: (1). Map of study area. 

Capturing of animals and sampling: Fleas 

were collected seasonally from summer 2017 

to winter 2018/2019 from three locations in 

Nafusa Mountain region (Gharyan, Zintan and 

Nalut); from goats (n= 614), sheep (n= 392), 

rabbits (n= 137), donkeys (n= 37), hens (n= 

223), cats (n= 43), dogs (n= 111). Dogs and 

cats were anesthetized by dissolving 2-5 

Calmivet
®
 tablets in milk or placed inside piec-

es of meat and provided for them. Whereas 

goats, sheep, hens, rabbits, and donkeys, the 

fleas were collected from them without anes-

thetization. 

Fleas were collected from all infested hosts by 

combing the whole body using a metal comb 

(11 teeth per cm) and tweezers, then transferred 

to vials containing 70% ethanol by tweezer for 

preservation. The date of collection, season, 

number of fleas, host, and collecting place 

were recorded. The samples were taken to the 

Laboratory of Entomology in the Zoology De-

partment, Faculty of Science, University of 

Tripoli, to mount and identify fleas to species 

level using an identification key (Smit, 1957). 

Data analysis: The data were classified ac-

cording to flea species, host species, seasons of 

collection, and area. Fleas per host, season, and 

area were calculated according to International 

Definitions Indicators, the method of Yin et al. 

(2011): 

Flea prevalence (FP) = 
                                    

                              
 ×100  

Flea intensity (FI) = 
                      

                                         
 

Mean flea abundance (MFA) = 
                      

                              
 

The descriptive analysis of main characteristics 

was performed using means and standard errors 

(SEs) with flea intensity because it includes the 

main values of fleas per infested animal. The 

means of collected fleas per host and season 

were tested for the normality by the one-

sample Kolmogorov-Smirnov test. The means 

of data were not normally distributed. P-value 

was ≤ 0.05. The mean of flea intensity was 

compared by non-parametric tests (Kruskal-

Wallis test and Mann-Whitney test) by SPSS 

(version 23.0.0, 2015). 

RESULTS 
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This survey was carried out from summer 2017 

to winter 2018/2019 in the Nafusa mountain 

region (Gharyan, Zintan and Nalut). A total of 

2025 individuals of fleas were collected from 

508 infested hosts; goats (246), sheep (141), 

rabbits (20), donkeys (10), hens (49), cats (6), 

and dogs (36). Only one flea species was iden-

tified, Ctenocephalides felis. The highest flea 

prevalence was among goats (66.79%), fol-

lowed by sheep (56.17%), whereas among 

dogs, hens, rabbits, and cats, it represented less 

than 50.00 % (Figure 2). The Kruskal-Wallis H 

test revealed no significant difference in the 

prevalence of  

 

Figure: (2). Prevalence of Ct. felis from domestic ani-

mals that were collected in the Nafusa Mountain region 

at the period from summer 2017 to winter 2018/2019  

fleas among livestock (H= 11.20, df= 6, P= 

0.08). The highest flea intensity was among 

dogs (4.50 ± 3.04 fleas per dog); the lowest 

intensity was among hens (0.87 ± 0.59 fleas per 

hen) (Figure 3). 

 
Figure: (3). Intensity of Ct. felis per host that were col-

lected from domestic animals from the Nafusa Mountain 

region at the period from summer 2017 to winter 

2018/2019. (Bars represent SE). 

There was no significant difference in the in-

tensity of fleas among livestock (Kruskal-

Wallis H test, H= 6.00, df= 6, P= 0.42). The 

highest mean flea abundance was among cats 

(8.00), whereas goats, sheep, donkeys, dogs, 

rabbits, and hens showed less than 1.50 (Figure 

4). There was no significant difference in flea 

abundance of fleas among domestic hosts 

(Kruskal-Wallis H test, H= 3.00, df= 3, P= 

0.30). 

 
Figure: (4). Mean flea abundance per domestic animals 

that were surveyed in the Nafusa Mountain region at the 

period from summer 2017 to winter 2018/2019.  

The summer and autumn seasons showed the 

highest values of flea intensity followed by 

spring, but no fleas were collected in the winter 

seasons (Figure 5). There was a significant 

difference in intensity of Ct. felis among sea-

sons in all hosts (Kruskal- wallis H test, H= 

18.68, df= 3, P < 0.001). Winter seasons dif-

fered significantly from the other seasons 

(Mann-Whitney U test, P= 0.001). The highest 

mean flea abundance was in the autumn sea-

sons, followed by the summer seasons, then 

spring. 

 
Figure: (5). Intensity of Ct. felis per host that were col-

lected in all seasons in the Nafusa Mountain region at the 

period from summer 2017 to winter 2018/2019.  



Al-Mukhtar Journal of Sciences 37 (2): 162-167, 2022 

 

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

165 

DISCUSSION 

The results of this study indicate that Ct. felis 

infestation was a widespread problem in do-

mestic animals in the Nafusa Mountain region, 

although Belgasm et al. (2022) reported three 

species on wild animals in Gharyan; they are 

Pulex irritans, Xenopsylla cheopis, and Lep-

topsylla segnis. P. irritans was found in Libya 

infesting dogs, goats, and sheep (Kaal et al., 

2006; Elsaid et al., 2013), but we did not record 

it on domestic hosts. The presence of Ct. felis 

only on domestic animals indicates that there 

was a transmission of this species among do-

mestic animals in the area. The finding is in 

agreement with other reports in the El-Khoms 

area, Libya (Elsaid et al., 2013) and near Tripo-

li, Libya (Kaal et al., 2006). In this study, dogs 

were the most infected animals followed by 

cats. This was found in agreement with the 

study of Kaal et al. (2006), who reported that 

C. felis is better adapted to dogs and cats. In a 

similar study in Egypt, C. felis was the most 

prevalent species in dogs (Amin, 1966). 

The housing of animals plays an important role 

in the development cycle of fleas, where the 

accumulation of droppings (organic materials) 

in animals' houses provide an appropriate envi-

ronment for flea proliferation (Kaal et al., 

2006). In this study, the highest degree of flea 

infestation was found in the closed or semi-

closed captivities that contain the accumulated 

droppings, while animals that were grazing in 

fields and subjected to veterinary care pro-

grams were not infested. 

In this study, the highest flea infestation was in 

summer, autumn, and spring, and the decline 

was in winter. Elsaid et al. (2013) reported that 

the highest prevalence of fleas was in summer 

and spring, while the lowest was in winter and 

autumn in El- Khoms region, Libya. This is 

probably due to the difference in the environ-

mental conditions (temperature and humidity) 

because El- Khoms is a coastal region, and the 

Nafusa Mountain region is about 80 km from 

the coast.  

Although one flea species was recorded in this 

study, Ctenocephalides felis can transmit path-

ogens including plague, rickettsiosis, and bar-

tonellosis (Dobler & Pfeffer, 2011; Rolain et 

al., 2003; Wedincamp & Foil, 2002). In addi-

tion, Ct. felis act as intermediate hosts of rat 

tapeworm (Hymenolepis nana) and dog tape-

worm (Dipylidium caninum) (Ford et al., 2004; 

Krämer & Mencke, 2001). 

CONCLUSION 

The findings of this study revealed that only 

one species is present on domestic animals. 

However, the role of this species in transmit-

ting many pathogens cannot be neglected, and 

further study on this point must be conducted. 

ACKNOWLEDGEMENT 

We would like to thank friends and colleagues 

for their assistance in sample collection. 

ETHICS 

The authors declare that there is no conflict of 

interest. 

REFERENCES 

Amin, O. M. (1966). The fleas (Siphonaptera) 

of Egypt: Distribution and seasonal 

dynamics of fleas infesting dogs in the 

Nile valley and delta. Journal of 

Medical Entomology, 3(3-4), 293-298.  

Araujo, F., Silva, M., Lopes, A., Ribeiro, O., 

Pires, P., Carvalho, C., . . . Ramos, J. 

(1998). Severe cat flea infestation of 

dairy calves in Brazil. Veterinary 

Parasitology, 80(1), 83-86. 

doi:10.1016/s0304-4017(98)00181-2 

Belgasm, W. Y. M., Shaibi, T., & Ghana, S. 

(2022). Flea infestation on small wild 

mammals in Gharyan, Northwest Libya. 

Open Veterinary Journal, 12(1), 17-22. 

doi:10.5455/ovj.2022.v12.i1.3 



Al-Mukhtar Journal of Sciences 37 (2): 162-167, 2022 

 

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

166 

Brinkerhoff, R. J., Kabeya, H., Inoue, K., Bai, 

Y., & Maruyama, S. (2010). Detection 

of multiple Bartonella species in 

digestive and reproductive tissues of 

fleas collected from sympatric 

mammals. The  ISME Journal, 4, 955- 

958. doi:10.1038/ismej.2010.22 

Dobler, G., & Pfeffer, M. (2011). Fleas as 

parasites of the family Canidae. Parasit 

Vectors, 4(139), 6-12.  

Elsaid, M. M. A., El-Arifi, E. O., & El-Buni, 

A. A. (2013). The prevalence of 

ectoparasites on sheep and goats at El 

Khoms region, Libya. Journal of 

American Science, 9, 359-363.  

Ford, P. L., Fagerlund, R. A., Duszynski, D. 

W., & Polechla, P. J. (2004). Fleas and 

Lice of Mammals in New Mexico. 

Natural Resources Research Center, 

57, 1-57. doi:0.2737/RMRS-GTR-123 

Kaal, J., Baker, K., & Torgerson, P. (2006). 

Epidemiology of flea infestation of 

ruminants in Libya. Veterinary 

Parasitology, 141(3), 313-318. 

doi:10.1016/j.vetpar.2006.05.034 

Krämer, F., & Mencke, N. (2001). Flea biology 

and control: The biology of the cat flea 

control and prevention with 

imidacloprid in small animals. Berlin 

Heidelberg: Springer-Verlag. 

Kusiluka, L., Kambarage, D., Matthewman, R., 

Daborn, C., & Harrison, L. (1995). 

Prevalence of ectoparasites of goats in 

Tanzania. Journal of Applied Animal 

Research, 7(1), 69-74. 

doi:10.1080/09712119.1995.9706052 

McCrindle, C., Green, E., & Bryson, N. (1999). 

A primary animal health care approach 

to treatment and control of flea 

(Ctenocephalides felis) infestation in 

indigenous goats kept on communal 

grazing: research communication. 

Journal of the South African Veterinary 

Association, 70(1), 21-24.  

Rolain, J. M., Franc, M., Davoust, B., & 

Raoult, D. (2003). Molecular detection 

of Bartonella quintana, B. koehlerae, B. 

henselae, B. clarridgeiae, Rickettsia 

felis, and Wolbachia pipientis in cat 

fleas, France. Emerging Infectious 

Diseases, 9(3), 338- 342. 

doi:10.3201/eid0903.020278 

Smart, J. (1956). A handbook for the 

identification of insects of medical 

importance (3 ed.). Oxford: The British 

Museum (Natural History). 

Smit, F. G. A. M. (1957). Handbooks for the 

identification of British insects, Vol. 1. 

London: Royal Entomological Society 

of London. 

Wedincamp, J. J., & Foil, L. D. (2002). 

Vertical transmission of Rickettsia felis 

in the cat flea (Ctenocephalides felis 

Bouché). Journal of Vector Ecology, 27 

(1), 96-101.  

Yeruham, I., Rosen, S., & Braverman, Y. 

(1996). Ctenocephalides felis flea 

infestation in horses. Veterinary 

Parasitology, 62(3-4), 341-343. 

doi:10.1016/0304-4017(95)00889-6 

Yin, J. X., Geater, A., Chongsuvivatwong, V., 

Dong, X. Q., Du, C. H., & Zhong, Y. H. 

(2011). Predictors for abundance of 

host flea and floor flea in households of 

villages with endemic commensal 

rodent plague, Yunnan Province, China. 

PLoS Neglected Tropical Diseases, 

5(3), e997. 

doi:10.1371/journal.pntd.0000997. 

 



2222, 613-612(: 2) 73مجمة المختار لمعموم   
 

 .طرابمس, ليبياقسم عمم الحيوان, كمية العموم, جامعة   s.ghana@uot.edu.ly , قسماسم ال صلاح جقنة ¹*
167 

 معدلات إصابة الحيوانات المستأنسة بالبراغيث بجبل نفوسة، شمال غرب ليبيا

 ²الطاهر الشائبي، ²، صلاح جقنة¹وليد يوسف محمد بمقاسم

 اقسم تقنية المختبرات الطبية, كمية التقنية لمعموم التطبيقية, العواتة, ليبي 6
 , ليبياوان, كمية العموم, جامعة طرابمسقسم عمم الحي 2
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الطفيميات الخارجية عمى الحيوانات المستأنسة حول العالم. كما تعملل كنواقلل لمعديلد ملن مسلببات  إحدىتعد البراغيث المستخمص: 
اغيلللث المتطفملللة عملللى الحيوانلللات المستأنسلللة, وتحديلللد موسلللميت ا بمنطقلللة جبلللل الأملللرالإ لانسلللان. ذلللددت ذلللتع الدراسلللة لتعريللل  البر 

بمنطقللة جبللل نفوسللة )غريللان, الانتللان, نللالوت(. جمعللت  2262/2262إلللى اللتاا  2263نفوسللة. تللم إجللراا ذللتا المسلل  مللن صللي  
واحلللد دلللا ذلللتا المسللل  . تلللم تعريللل  نلللوع سلللن لكلللل سلللم(, وملاقلللط 66البراغيلللث ملللن الحيوانلللات المصلللابة باسلللتخدام مالللط حديلللدي )

(Ctenocephalides felis جُمل  مللن المللاعا, والأغنلام, والأرانللي, والحميللر, واللدجاج, والقطللط, والكلللاي. سلجمت  عمللى نسللبة ,)
%(, بينما بين الكلاي, والحمير, والدجاج, والأراني, 51.63%(, ثم الأغنام )11.62( بين الماعا )Prevalenceإصابة لمعوائل )
برغلوث لكلل كملي(,  7.26 ± 6.52( بلين الكللاي )Intensity%. و كان  عمى معدل حلد  إصلابة )52.22 قل من والقطط كانت 

(, بينمللا 2.22( كللان بللين القطللط )Abundance عمللى متوسللط لمللودر  ) برغللوث لكللل دجاجللة(. 2.52 ± 2.23و قم للا بللين الللدجاج )
ي, والدجاج . دصلا الصي  والخري  مثلا الأعملى ملن حيلث حلد  والحمير, والكلا ,برغوت/ عائل بين الأغنام 6.52كان  قل من 

الائ  ملمن  Ct. felisالإصابة, تلاذما دصل الربي , بينما لم يتم تجمي  براغيث دا دصل الاتاا.  ظ رت نتلائ  ذلتع الدراسلة  ن 
 الحيوانات المستأنسة وقد يكون ناقلا محتملا لمممرمات بين الحيوانات, ثم البار. 

 
 , حيوانات مستأنسة, جبل نفوسة , ليبيا.Ctenocephalides felis  ,Siphonaptera: المفتاحيةالكممات 
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