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Abstract 
The purpose of this study to analyze species, abundance, distribution, and the infestation degree of 
ectoparasites and endoparasites on Companion Dogs at North Jakarta Animal Clinic from July to October 
2017. Thirty dogs were observed during this study. Ectoparasites were collected manually on body, skin 
and ear, meanwhile endoparasites observed used Snap test kit, flotation, sedimentation and Bearman-
Wetzel Technique. Riphicephalus sanguineus was the highest abundance and dominant species found on 
the dog (77.22% and 28.31% respectively). R. Sanguineus the only species which have high degree 
infestations, with prevalence 36.67%. 79 individual of ectoparasites was found in this study 2 individual 
fleas, 61 individual ticks, and 16 individual lice. Endoparasites that found in this study were 5 species 
(Anaplasma spp., Ehrlichia spp., Strongyloides sp., Trichuris sp., and Ancylostoma), with prevalence 
23.33%, 23.33%, 3.33%, 3.33%, and 3.33%, respectively. 
 
Keywords: Ectoparasites, endoparasites, companion dog 
 
1. Introduction 
Parasitic-zoonotic was an infectious disease caused by parasites. Parasites divided into 
ectoparasites and endoparasites which caused health problems for human and animal, 
especially on dog [1, 2, 3, 4]. Parasitic infections in this animal could be found in wild, and 
companion’s dog. Endoparasite infections almost found infected on a dog, could be caused by 
several kind diseases on it, Leishmaniasis, Anaplasmosis, Ehrlichiosis, Dirofilariasis, 
Toxocariasis, Ancylostomiasis, and Thelaziasis. Meanwhile, others ectoparasites infections 
caused Otocariasis, Demodicosis, and Scabies [2, 5, 6, 7]. 
Vector-borne pathogens contributed spread zoonotic diseases in East Asia and Southeast Asia 
region [8]. Filariasis disease commonly occurred on the dog caused by Brugia malayi, B. 
pahangi, and Acanto celonemarecinditum but sometimes could found in human [8]. 
Leishmaniasis was also found in human, Guerin et al. [9] reported 500 000 people each year on 
62 countries infected by Leishmania spp. 
Parasitic-zoonotic diseases could be transmitted through vector bites such as ticks, mites, and 
lice. Hadi et al. [10] reported 8% of dogs in Baharkam Polri, Depok, positive for Babesia sp., 
meanwhile in Atang sanjaya, Bogor 16% positive for Anaplasma sp., with the prevalence of 
Rhipicephalus sanguineus in both area was 67.90% and 100% respectively. 
The parasitic-zoonotic disease could be high risk transmitted by companion dog and cat. Both 
of them live around human’s neighborhood, as pets or live wildly [5, 11]. Environmental factors 
and habits of human lifestyle become one of the factors that caused the existence and 
sustainability of ectoparasites and endoparasites lifecycle better. East Asia and Southeast Asia 
countries have the highest number of wild dogs and cats compared to those become pets [12]. 
At some of the tropical countries, about 75% of dogs were classified as wild dogs [13]. On the 
other hand, increased the ownership of dogs and cats was a risk of parasitic-zoonotic disease in 
animals and humans. Companion and the feral dog could be as the provenance of parasitic-
zoonotic disease [14]. Dogs and cats were representative of many hosts and reservoirs of 
ectoparasites that become vectors for humans and animals. 
Prevalence and degree of ectoparasites and endoparasites infestation reports in dogs at Jakarta, 
still rarely reported. Consequently, studies about the prevalence and degree of ectoparasites 
and endoparasites infestation in dogs were very important. The purpose of this study was to 
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investigate the status of dogs infestation by ectoparasites and 
endoparasites, reports of this study expected to be a reference 
for veterinarians to prevention, control, and treatment of 
ectoparasites and endoparasites on dogs. 
 
2. Materials and Methods 
Ectoparasites identification by using compound microscope 
and with a help of morphological each species ectoparasites 
identification keys based on Communicable Disease Center 
(CDC) [15], Walker et al. [16], Hadi and Soviana [17]. 
Endoparasites identification (serological analysis) based on 
Johansson [18], IDEXX Laboratories [19]. Meanwhile, helminth 
identification with a help of morphological identification keys 
based on Hendrix and Robinson [20]. 
 
2.1. Collection and Identification Ectoparasites 
Collecting ectoparasites on dogs were conducted from July to 
October 2017 at Sunter Animal Clinic, North Jakarta. 
Samples were taken from patients who came to the clinic that 
filled sample requirements, such as: having access out of the 
cage, did not give anthelmintic within two months and did not 
give anti-ectoparasites within a month.  
 
2.1.1. Ticks, Fleas, and Lice Collection  
Ticks, fleas, and lice obtained by manual inspection 
throughout the part of the animal body used a comb and hand 
or finger for 5 minutes, placed paper or white clothes at base 
on the animal. In addition, also performed checks on the 
finger and skin folds. The ticks, fleas, and lice placed into an 
eppendorf tube containing 70% alcohol.  
 
2.1.2. Skin Mites Collection (Demodex spp. and Sarcoptes 
scabiei) 
Demodex spp. and Sarcoptes scabiei were obtained by 
examination of animals showing symptoms and lesions, made 
skin scrap (at a location indicated lesion) using object glass, 
added 10% NaOH or KOH and observed by microscope 40X. 
  
2.1.3. Ear Mites Collection (Otodectes cynotis) 
Ear mites (Otodectes cynotis) collection done by examined on 
ear wax with cotton swab method [17, 21]. Ear wax with black 
color used to be as a sign of the ear mites. Ear wax placed into 
object glass and covered by another object glass and observed 
by microscope 40X. 
  
2.2. Serological, Faecal, and eyeworm Analysis 
The blood was analysed by using SNAP 4Dx Plus test kit 
(Dirofilaria immitis antigen, and antibody of Anaplasma 
phagocytophilum, A. platys, Borrelia burgdorferi, Ehrlichia 
canis, and E. ewingii) and SNAP Leishmania (antibody of 
Leishmania spp.) [18, 19]. The faecal analysis observed used, 
flotation, sedimentation and Bearman-Wetzel Technique [20]. 
Meanwhile, eyeworm examined and inspected on both 
conjunctival sac and flushing used saline solution [20, 22]. 
 
2.3. Statistical Analysis 
Infestation prevalence calculated used the following formula 

Nuchjangreed and Somprasong [23]:  
 

 
 
Result for ectoparasites analyzed descriptive used Microsoft 
Excel. Ectoparasites counted for total infestation. Relative 
Abundance and species dominance determined used the 
formula [24]: 
 

 
 

 
 

 
 
Degree of ectoparasites infestations was five categorized: 1.(-) 
= no ectoparasites, 2. (+) = 1-5 ectoparasites (mild), 3. (++) = 
6-10 ectoparasites (moderate), 4. (+++) = 11-20 ectoparasites 
(high) and 5. (++++) = > 20 ectoparasites (very high) [25] 
 
3. Results and Discussion 
3.1. Species of Ectoparasites on dogs 
Species and number of ectoparasites infestations in dogs are 
presented in Table 1. Ectoparasites species collected in dogs 
were 3 species (Rhipicephalus sanguineus, Trichodectes 
canis, and Ctenocephalides canis). From targeted species 
ectoparasites, 3 species were not found in dogs (Otodectes 
cynotis, Sarcoptes scabiei, and Demodex spp.). Research 
conducted by Mosalanejad et al. [26] at Iran recorded 7 species 
ectoparasites in dogs (Heterodoxus spinigera, R. sanguineus, 
S. scabiei, O. cynotis, Xenopsylla cheopis, C. canis, and C. 
felis). Meanwhile, another study recorded 2 species (R. 
sanguineus and C. canis) at Iran Mirzaei et al. [27]; 9 species 
(Ixodes ricinus, R. sanguineus, Demodex canis, O. cynotis, S. 
scabiei, C. canis, C. felis, Pulex irritans and T. canis) at 
Albania [28]; 6 species (O. cynotis, Ctenocephalides spp., 
Felicola subrostratus, Cheyletiella blakei, and Notoedres cati) 
at Europe [29]. Mateescu et al. [30] showed 7 species of dogs 
(C. canis, C. felis, R. sanguineus, Dermacentor reticulatus, T. 
canis, D. canis and S. scabiei) at Targoviste-Dambovita. 
The highest species of ectoparasites found on dogs were the 
tick, (R. sanguineus, 61 individuals), followed by louse (T. 
canis, 16 individuals), and flea (C. canis, 2 individuals). 
Research conducted on dogs at Thailand recorded infestations 
of the ticks (R. sanguineus, 356 individuals, Boophilus 
microplus, 50 individuals) and flea (C. canis, 54 individuals) 
[23]. Omudu et al. [31] reported tick infestation on dogs were 
(Rhipicephalus sp., 203 individuals, Boophilus sp., 119 
individuals, and Amblyomma sp., 32 individuals); flea 
(Ctenocephalides sp., 4 individuals) and lice (Linognathus 
sp., 21 individuals).  
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Table 1: Species and number of individual ectoparasites based on breed on dogs in North Jakarta Animal Clinic (July-October 2017) 
 

Ectoparasites 
Breed Total Individual 

A B C D E F G H I J K L M 
Flea: 

Ctenocephalides canis 0 0 0 0 0 0 0 0 0 0 0 0 2 2 
Tick: 

Rhipicephalus sanguineus 0 18 20 0 10 2 3 0 0 0 0 0 8 61 
Lice: 

Trichodectes canis 0 0 3 0 0 0 0 0 0 0 0 0 13 16 
Mite: 

Sarcoptes scabiei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Demodex spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Otodectes spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 18 23 0 10 2 3 0 0 0 0 0 23 79 
*A: Siberian Husky, B: Shih Tzu, C: Pomeranian, D: Alaskan Malamute, E: Poodle, F: Golden retriever, G: 
Beagle, H: Toy Poodle, I: Teckel, J: Mini pincher, K: French bulldog, L: Schnauzer, M: Mixed 

 
Based on breed classification, the highest ectoparasites 
infestation in dogs were found in mixed breed and Pomerian 
(23 individuals), respectively. Total of 4 dog breeds (Shih tzu, 
Pomeranian, Poodle, and mixed) was predominant infested by 
ectoparasites. Mosallanejad et al. [26], noted R. sanguineus 
infestation was the dominant species in two dog breeds 
(mixed and terrier) in South-west Iran. Hadi et al. [10] also 
showed 8 dogs breed (Beagle, Doberman, Dutch Shepherd, 
German Pointer, German Shepherd, Labrador, Malinois, and 
Rottweilers) in Kelapa Dua, Depok dominantly infested by R. 
sanguineus. Its ectoparasite was also infested in local dogs at 
Bubaneshwar and Thailand [23, 32]. 
 

  
A    B 

 

Fig 1: A. Rhipicephalus sanguineus found from a dog, B. Dog 
infested by louse egg. 

 

The species of ectoparasites infestation were different, both 
dog breeds, as seen in Table 1. Ectoparasites infestation of R. 
sanguineus were found almost half of the total examined 
breeds in dog, followed by T. canis 2 breeds and C. canis only 
1 breed. Researched did by Bahrami et al. [33] on the Iran and 
Iraq Border, delivered R. sanguineus, C. canis, C. felis, 
Heamaphysalis flava, Heterodoxus spindera, Linognathus 
setosus, and Otodectes cynotiscanis in 5 dog breeds. Erwanas 
et al. [34] reported R. sanguineus, D. canis, R. microplus, and 
C. canis infestations at Malaysia in 1 dog breed. 
 
3.2. Relative abundance and species dominance on dogs  
Ectoparasites relative abundance and species dominance on 
dogs were presented in Fig. 2. The highest abundance and 
species dominance were R. sanguineus (77.22%, 28.31%), 
followed by T. canis (20.25%, 2.03%), and C. canis (2.53%, 
0.08 %). Bahrami et al. [33] presented the highest species 
abundance in cross-border Iraq and Iran were R. sanguineus 
(29.39%), followed by C. canis (28.89%), L. setosus 
(20.57%), H. spindera (10.57%), H. flava (6.1%), C. felis 
(2.44%), O. cynotiscanis (1.83%). Research done by Omudu 
et al. [31] at Nigeria, the highest abundance were 
Rhipicephalus sp. (53.5%), followed by Boophilus sp. 
(31.4%), Amblyomma sp. (8.4%), Linognathus sp. (5.5%), 
Ctenocephalides sp. (1.1%). While Abarca et al. [35] showed 
C. canis and C. felis on dogs were the highest abundance 
ectoparasites in Chile (66% and 54%, respectively).

 

 
 

Fig 2: Relative abundance and species dominance ectoparasites on dogs in North Jakarta Animal Clinic (July-October 2017) 
 

3.3 Prevalence of ectoparasites infestation on dogs 
Table 2 showed the highest prevalence of ectoparasites 
infestation on dogs was tick (R. sanguineus, 36.67%), 

followed by lice (T. canis, 10%), flea (C. canis, 3.33%). 
Research in Thailand reported the highest prevalence of 
ectoparasites infestation was R. sanguineus (79.5%), followed 
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by C. canis (26.5%) [23]. Research reported by Mosalanajed 
[26] prevalence of R. sanguineus and C. canis on pet dog in 
Iran were 7.14% and 2.38% respectively. Meanwhile, Neagu 
et al. [36] in Dambovita conveyed the highest prevalence was 

C. canis (88.18%), then T. canis (26.36%), Ixodes ricinus 
(19.09%), Dermacentor reticulatus (14.54%), Demodex canis 
(17.27%), S. scabiei (0.90%). 

 
Table 2: Ectoparasites prevalence on dogs in North Jakarta Animal Clinic (July-October 2017) 

 

Ectoparasites Number examined Number positive Prevalence (%) 
Flea:  

Ctenocephalides canis 30 1 3.33 
Tick:  

Rhipicephalus sanguineus 30 11 36.67 
Lice:  

Trichodectes canis 30 3 10.00 
Mite:  

Sarcoptes scabiei 30 0 0.00 
Demodex spp. 30 0 0.00 

Otodectes cynotis 30 0 0.00 
 

3.4. Infestation degree of dog ectoparasites 
The degree of infestation R. sanguineus was found very high 
(++++) on dogs, followed by T. canis medium (+++), C. canis 
low (+). Previous research in Indonesia by Hadi et al. [10], 
recorded degree of infestation R. sanguineus was very high 
(++++) on dogs in Baharkam, Depok, while in Atang Sanjaya 

(ATS), Bogor low (+). Another side Bahrami et al. [33] 
showed at cross-border Iraq and Iran, the degree of C. canis 
infestation on dogs was low (+). Shukullari et al. [28] conveyed 
on dogs in Albania degree of infestation in 4 species 
(Ctenocephalides spp., Pulex irritans, I. ricinus, R. 
sanguineus) were low (+). 

 
Table 3: Infestation degree of dog ectoparasites in North Jakarta Animal Clinic (July-October 2017) 

 

Ectoparasites Degree of Infestation 
Flea: 

Ctenocephalides canis + 
Tick: 

Rhipicephalus sanguineus ++++ 
Lice: 

Trichodectes canis +++ 
Mite: 

Sarcoptes scabiei - 
Demodex spp. - 

Otodectes cynotis - 
(-) = no ectoparasites, (+) = 1-5 ectoparasites (mild), (++) = 6-10 ectoparasites (moderate), 
(+++) = 11-20 ectoparasites (high) (++++) = > 20 ectoparasites (very high). 

 
3.5. Species of dog endoparasites 
Endoparasites were found 5 species from 17 positive dogs 
(Table 5). 2 species identified as blood parasites (Rickettsia) 
(Anaplasma spp. and Ehrlichia spp.) and 3 species helminth 
(Strongyloides sp., Trichuris sp., and Ancylostoma) that 
infection on 17 dogs. Table 4 showed that Anaplasma spp. 
and Erlichia spp., found on 7 dogs, respectively with 23.33% 

prevalence. Meanwhile prevalence of Strongyloides sp., 
Trichuris sp., and Ancylostoma, 3.33% and found on 1 dog, 
respectively. 4 species targeted in this study not found on dog 
(Borrelia burgdorferi, Leishmania, Dirofilaria immitis, and 
Thelazia callipaeda). The previous study at Italia found 102 
number of dogs infected by E. canis and 59 dogs infected by 
Anaplasma spp. [37].  

 
Table 4: Prevalence of endoparasites on dogs in North Jakarta Animal Clinic (July-October 2017) 

 

Endoparasites Number examined Number positive Prevalence (%) 
Blood parasites/Rickettsia:

Anaplasma spp. 30 7 23.33 
Ehrlichia spp. 30 7 23.33 

Borrelia burgdorferi 30 0 0 
Leishmania 30 0 0 

Helminths infection: 
Dirofilaria immitis 30 0 0 
Strongyloides sp. 30 1 3.33 

Trichuris sp. 30 1 3.33 
Ancylostoma 30 1 3.33 

Thelazia callipaeda 30 0 0 
 
3.6. Prevalence of dog endoparasites 
Prevalence of endoparasites (Anaplasma sp. and Ehrlichia 
sp.) higher than other endoparasites (Table 4). A dog that 

already infected by blood parasites rarely has medicated. The 
infected dog will be taken to the veterinarian if the only 
clinical symptom has developed and caused physical harm 
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and economic loss (breeder) or the dog already in very bad 
condition (anemia). 
Helminth case infection usually by the owner has always done 
with prevention used anthelmintic frequently two times a 
year. Helminth infection spread from the contacted dog with 

the environment that infected by infective stage of helminth. 
Another side, helminth infection done by transplacental 
transmission. Ancylostoma caninum higher prevalence than 
the other endoparasites in Russia [38].  

 
Table 5: Prevalence of infestation and infection on dogs in North Jakarta Animal Clinic (Juli-Oktober 2017) 

 

Infestation and Infection 
Number 

examined 
Number 
positive 

Prevalence 
(%) 

Mixed infection
Anaplasma spp. + Ehrlichia spp. 30 4 13.33 
Strongyloides sp. + Trichuris sp. 30 1 3.33 

Infestation and Infection 
Ancylostoma + Rhipicephalus sanguineus 30 1 3.33 

Anaplasma spp. + Ehrlichia spp.+ R. sanguineus + Tricodectes canis 30 5 16.66 
Anaplasma spp. + Ehrlichia spp.+ Strongyloides sp. + Trichuris sp. + R. sanguineus 30 1 3.33 

 
Endoparasites could be caused by vector transmission. Vector 
transmission, such as: mosquitos, flies, ticks, fleas, louse, and 
mites. Endoparasites infection on dogs might be caused by re-
infection incidence. Campos et al. [39] reported, used of 
anthelmintic could not stop transmission of helminth life 
cycle stages when re-contamination occurs. 
The result of this study also showed mixed infection and 
infestation on the dog, either endoparasites and ectoparasites 
(Table 5). Prevalence of mix infection Anaplasma sp. + E. 
canis was 13.33%, Strongyloides sp. + Trichuris sp., and mix 
infestation R. sanguineus + C. canis was 3.33%, respectively. 
Other showed, mix infection with infestation prevalence 
Anaplasma spp. + Ehrlichia spp.+ R. sanguineus+ T. canis 
was 16.66%, Ancylostoma + R. sanguineus, Anaplasma spp. + 
Ehrlichia spp.+ Strongyloides sp. + Trichuris sp. + R. 
sanguineus was 3.33% respectively. 
Endoparasites infection on dogs caused by direct contact of 
the host with invective agents or through the vector. Dogs that 
already infected by endoparasites will remain became the host 
or breeding and feeding place for endoparasites. Ectoparasites 
also made the dog as a host for feeding and breeding place, 
ectoparasites such: lice, mites, fleas, and ticks needed 
nutrition from host blood to continue its lifecycle stage. 
The result of this study showed the incidence of infestation 
and infection could occur due to no competition between 
endoparasites and ectoparasites to obtained nutrition from the 
host. As found in gastrointestinal helminth, only feed nutrition 
from the host digestive tract, whereas the blood parasites only 
feed nutrition from host red blood cells. This condition also 
applies to ectoparasites (ticks, lice, and fleas) that only feed 
nutrition from the blood on the host skin surface, meanwhile 
other ectoparasites (mites) found feed skin tissue by the made 
tunnel for feeding and breeding place. 
 
4. Conclusion 
The study found 3 species ectoparasites infestations on dogs 
were (Rhipicephalus sanguineus, Trichodectes canis, 
Ctenocephalides canis), with prevalence 36.67%, 10.00%, 
and 3.33% respectively. Meanwhile for endoparasites found 5 
species (Anaplasma spp., Ehrlichia spp., Strongyloides sp., 
Trichuris sp., and Ancylostoma) with prevalence 23.33%, 
23.33%, 3.33%, 3.33%, and 3.33%. The result of the present 
study expected becomes information for the owners and 
veterinarians to prevent and control ectoparasites infestation. 
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