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ABSTRACT 

An abstract of the research paper presented to the Faculty of Veterinary Medicine, Universiti 

Malaysia Kelantan, in partial requirement on the course DVT 55204- Research Project. 

With the rising trend of zoos in Malaysia, where visitors interact with animals, there is a 

potential risk of ectoparasite transmission to visitors. This study aims to identify the ectoparasite, 

and investigate the potential associated risk factors of ectoparasites among rabbits in three 

selected zoos in Malaysia. The study was conducted on three selected zoos in Malaysia. The 

samples were selected using simple random sampling without replacement from three zoos in 

Malaysia. Skin scrapings, hair plucking, and tape strip techniques were used to collect samples 

from the selected rabbits with clinical signs. A total of 57.5% (n=23/40) of rabbits from the three 

zoos were identified as positive for ectoparasites. Mites presented were Sarcoptes spp. Notoedres 

spp. and Leporacarus spp. Young rabbit was found to be a potential risk factor due to its 

significant relationship with the presence of ectoparasites.  As a conclusion, from the findings, 

there is importance of ectoparasite identification and surveillance among rabbits in the zoo where 

this will lead to a better management and control practice to prevent further infestation and 

transmission to other animals and humans. To achieve more accurate and precise identification of 

the ectoparasites to the species level, molecular identification and sequencing techniques should 

be implemented in the future. 

Keywords: Rabbits, Ectoparasites, Zoos, Age, Sex, Ectoparasite Control 
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ABSTRAK 

Satu abstrak kertas penyelidikan dikemukakan kepada Fakulti Perubatan Veterinar, Universiti 

Malaysia Kelantan, memenuhi sebahagian keperluan kursus DVT 55204–Projek Penyelidikan. 

Dengan peningkatan trend zoo di Malaysia yang membenarkan interaksi antara pengunjung dan 

haiwan, terdapat potensi risiko penularan ektoparasit kepada pengunjung. Kajian ini dijalankan 

untuk menentukan kadar pengesanan ektoparasit, mengenal pasti genus yang terlibat serta 

menilai faktor risiko yang berpotensi berkaitan dengan jangkitan ektoparasit dalam kalangan 

arnab di beberapa zoo di Malaysia. Kajian ini dijalankan di tiga zoo terpilih di Malaysia. Sampel 

telah dipilih menggunakan kaedah persampelan rawak mudah tanpa penggantian. Teknik 

pengikisan kulit, cabutan bulu dan jalur pita digunakan untuk mengumpul sampel daripada arnab 

yang menunjukkan tanda klinikal. Sejumlah 57.5% (n-23/40) arnab daripada ketiga-tiga zoo di 

Malaysia telah dikesan positif. Ektoparasit yang dikesan terdiri daripada Sarcoptes spp., 

Notoedres spp. dan Leporacarus spp. Umur didapati berpotensi untuk menjadi faktor risiko 

kerana mempunyai hubungan yang signifikan dengan kehadiran ektoparasit. Konklusinya, 

berdasarkan hasil perjumpaan, ia menegaskan kepentingan pengesanan dan surveilan  ektoparasit 

dalam kalangan arnab-arnab di zoo di Malaysia di mana ia akan menuju ke arah pengurusan dan 

kawalan yang lebih baik untuk mengelakkan penularan dan jangkitan ke haiwan lain dan 

manusia. Bagi mendapatkan identifikasi yang lebih tepat sehingga ke peringkat spesies, kaedah 

identifikasi molekul dan penjujukan gen perlu digunakan dalam kajian akan datang. 

Kata kunci: Arnab, Ektoparasit, Zoo, Umur, Jantina, Kawalan Ektoparasit 
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CHAPTER 1 

INTRODUCTION 

1.1 RESEARCH BACKGROUND  

Rabbits (Oryctolagus cuniculus) are commonly kept as pets, used for meat, and also kept 

in enclosures, such as zoos, where visitors have the opportunity to touch and hold the animals 

(El-Ghany, 2022). Rabbits have been domesticated and bred for various purposes, including as 

pets, for medical research, for meat, and for fur (Braverman, 2014). Some rabbits in zoos are 

kept intensively, while others are kept semi-intensively. Animal zoos or fun fairs sometimes offer 

an opportunity for interaction with animals. However, on the other side, physical contact with 

animals and their environment also carries a risk of infection with zoonotic pathogens, especially 

ectoparasites. Ectoparasites are organisms that inhabit on the skin surface or inside the skin of a 

host, which is another animal, for a certain period of time for them to mature and multiply 

(Muhammad et al., 2021). There are about 250 species of mites that have been identified, which 

cause health problems both for humans and animals (Mullen & OConnor, 2019). Visitors must 

be aware of the zoonotic risks when in close contact with animals (Isler et al., 2020). Rabbits that 

are infested with ectoparasites are capable of transmitting to other rabbits and also to humans 

that handle them via direct or indirect contact (El-Ghany, 2022). With the increase in public 

contact with rabbits through visiting rabbit farms, humans can become infested with rabbits’ 

ectoparasites, such as the common mites Cheyletiella parasitovorax and Sarcoptes scabiei 

(Muhammad et al., 2021). Although there is limited research on ectoparasites in zoos in 

Malaysia, a cross-sectional study of ectoparasites in rabbits on a meat farm in Selangor had been 
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conducted. Based on the study, the most commonly ectoparasites that were found ectoparasites 

were Sarcoptes scabiei (25.92% ± 0.44), followed by Cheyletiella parasitovorax and Psoroptes 

cuniculi (9.26% ± 0.29) (Mohamad-Radzi et al., 2020). It is also important to identify the 

associated risk factors that lead to the infestation of ectoparasites in rabbits, where these can be 

influenced by both treatment control regimes and intrinsic factors such as age and sex. There isa 

lack of data and information regarding the health risks associated when visiting zoos, especially 

in Malaysia. The importance of this research and results is that it will provide baseline data on 

the current detection percentage of ectoparasite infestation in rabbits in zoos. It also helps 

identify possible health implications towards rabbits and humans. 

1.2 RESEARCH PROBLEM STATEMENT 

With the rising trend of zoos in Malaysia, where visitors can interact with animals, there 

is a potential risk of ectoparasite transmission to visitors (Mohamad-Radzi et al., 2020). There 

are fewer articles or research regarding ectoparasites in rabbits in zoos, especially in Malaysia. 

Ectoparasite infestation in rabbits can be a public health concern, especially for visitors when 

they make direct contact with the rabbits, as there is possible ectoparasite transmission from 

rabbits to humans, since there is a reported case of ectoparasite transmission from rabbit to 

human due to direct or indirect contact in Korea (Choe et al., 2020). There is also limited 

information relating to the risk factors towards ectoparasite infestation, such as age, sex and 

ectoparasite control. This highlights the importance of investigating the detection percentage of 

ectoparasites in rabbits and their associated risk factors in Malaysian zoos. 
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1.3 RESEARCH QUESTIONS 

1.​ What are the ectoparasites that can be identified among rabbits in three selected 

Malaysian zoos? 

2.​ What are the potential associated risk factors of ectoparasite infestation among rabbits in 

three selected Malaysian zoos? 

1.4 RESEARCH HYPOTHESIS 

1.​ Sarcoptes scabiei, Psoroptes cuniculi and Cheyletiella parasitovorax are the ectoparasites 

that can be identified among rabbits in three selected Malaysian zoos. 

2.​ The age, sex and ectoparasite's control regime are potential associated risk factors of 

ectoparasite infestation among rabbits in three selected Malaysian zoos.  

1.5 RESEARCH OBJECTIVES      

1.​ To identify the ectoparasites present among rabbits in three selected Malaysian zoos. 

2.​ To investigate the potential associated risk factors of ectoparasite infestation among 

rabbits in three selected Malaysian zoos. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. OVERVIEW 

2.1.1 Common Ectoparasites in Rabbits 

Based on an investigation of meat-farm rabbits in Selangor, Sarcoptes scabiei was the 

most frequent mite found (25.92% ± 0.44) followed by Cheyletiella parasitovorax and Psoroptes 

cuniculi (9.26% ± 0.29) (Mohamad-Radzi et al., 2020). Although this investigation was 

conducted on meat-farm rabbits, it still provides valuable information, such as identifying 

possible or common ectoparasites that infest rabbits. Ectoparasites were identified based on 

morphology and observed under a light microscope (Li et al., 2023). The morphology observed 

was referred to in the taxonomic literature  where each mite had unique anatomical features that 

serve as important taxonomic characteristics (Mullen & OConnor, 2019).  Mites were commonly 

transmitted and infected other hosts via direct contact between infected and healthy rabbits or 

indirect contact with contaminated fomites or the environment (El-Ghany, 2022). 

The most commonly found ectoparasite was Sarcoptes scabiei, which was an important 

obligate ectoparasite. They are burrowing mites that live and lay eggs in the epidermis of the 

skin in humans and rabbits. This causes scabies disease that leads to significant morbidity and in 

high infestation in debilitated animals, it may lead to mortality (El-Ghany, 2022). Sarcoptes 

scabiei can be found and affect the ears, skin, limbs and corners of the mouth (Kumar et al., 

2022). The common morphology is that it has rounded and tiny pointed spines on its dorsal 
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surface, long unsegmented pedicles, with the anus at the posterior edge of the body (Mullen & 

OConnor, 2019). 

The life cycle of Cheyletiella parasitovorax takes place on the host for 35 days (Kim et 

al., 2013). Upon observation under microscope, Cheyletiella parasitovorax has the appearance of 

blade-like chelicerae, which  used to pierce the host. Besides that, it has short and strong palps 

with curved claws (Mullen & OConnor, 2019). 

Psoroptes cuniculi are commonly known to infect the ear, causing ear canker. 4 pairs of 

long legs, divided into 2 groups, the long rostrum and the regular curved posterior part of the 

body with unsegmented pedicles (Mullen & OConnor, 2019). 

2.1.2. Clinical Signs Associated with Rabbits 

Rabbits that are infested with ectoparasites come with intense pruritus, excessive 

scratching, desquamations, crusting and alopecia in scapular and periauricular regions 

(Mohamad-Radzi et al., 2020). Rabbits infested with Psoroptes cuniculi commonly presented 

with signs of head shaking, and dry, crusty lesions on the inner side of the pinnae (Rodrigues et 

al., 2024). There were also studies mentioning the lesion  is not limited to the ear pinnae and 

canal, but may extend to the extra-auricular area and throughout the body (Mir et al., 2025). 

These clinical signs and symptoms, especially pruritus and rash on the skin, are caused by 

sensitisation or a type of allergic reaction towards the proteins and faeces of the ectoparasite 

(El-Ghany, 2022). Severe pruritus, especially at night, is the earliest and most common symptom 

of scabies (Kumar et al., 2022). Rabbits infested with ectoparasites experience severe economic 
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losses in their production system, resulting in reduced productivity, weight loss, poor leather 

quality, decreased conception rates, and increased mortality (El-Ghany, 2022).   

2.2. ASSOCIATED RISK FACTORS OF ECTOPARASITE INFESTATION IN RABBITS 

IN ZOOS IN MALAYSIA  

The first associated risk factor of ectoparasite infestation in rabbits in zoos is age. 

Juvenile rabbits, which are younger, are more prone to and susceptible to ectoparasite 

infestations. Usually, all ages are susceptible according to a study conducted by Mohamad-Radzi 

et al. (2020). However, according to a study by El-Ghany (2022), there is a higher incidence of 

mite infestations in young rabbits compared to adults, suggesting that younger rabbits are more 

susceptible to such ectoparasites. It is also possible that younger rabbits come into contact more 

frequently with adults who have been originally infested with ectoparasites (Chebet, J et al., 

2018). 

The second associated risk factor of ectoparasite infestation in rabbits in zoos is sex. An 

epidemiological survey by El Shahawy et al. (2016) found that male rabbits had a higher 

prevalence of mange mites than females in rabbits. However, a study by Hajipour and 

Zavarshani (2020) found no significant difference in infection rates between males and females.  

The third associated risk factor of ectoparasite infestation in zoo rabbits is the 

ectoparasitic control regime. There are several treatment protocols for ectoparasitic control in 

rabbits. Ivermectin administration at a dose of 0.2–0.4 mg/kg body weight (b/wt) once every 2 

weeks for 2 to 3 times, 0.2–0.4 mg/kg·b/wt once every 2 weeks for 2-3 times and 400 μg/kg·b/wt 
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for 3 weeks at weekly intervals are very efficient in controlling Sarcoptes scabiei and Psoroptes 

cuniculi in rabbits (El-Ghany, 2022). 

2.3.ZOONOTIC DISEASE TRANSMITTED FROM ECTOPARASITES IN RABBITS 

Mite infestations are common problems reported in pets, as well as on farms and in 

farmed practices (Mohamad-Radzi et al., 2020). Sarcoptes sp. and Cheyletiella sp. could be a 

potential zoonosis from rabbits to humans (Mohamad-Radzi et al., 2020). The ectoparasites 

found should be concerning since they are zoonotic and raise public health concerns, especially 

during the handling of rabbits. In humans, children are more susceptible to scabies than adults 

(El-Ghany, 2022). Cheyletiellosis is a zoonosis that causes papular dermatitis in humans and may 

be transmissible to other species. It can lead to various clinical manifestations in humans, such as 

skin irritation, redness, itching, and hypersensitivity reactions; however, these signs typically do 

not appear after 4–8 weeks (Mohamad-Radzi et al., 2020). Other than that, a report in Italy in 

2013 by D’Ovidio and Santoro described two pet rabbits, and their owner was infested with 

Leporacarus gibbus. Thus, further supporting the evidence of zoonotic potential from 

ectoparasites to humans.  

2.4.  MANAGEMENT AND CONTROL STRATEGIES  

Since most ectoparasite infestations have possible zoonotic transmission, wearing gloves 

when handling the animal can prevent direct contact transmission together with thorough 

cleaning of any contaminated equipment or environment (Singh et al., 2024). Environmental 

treatments such as washing the beddings, vacuuming or physically removing ectoparasites are 

possible actions to eliminate possible reinfestation sources (ESCCAP, 2015). Newly arrived 
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rabbits should be quarantined and isolated for a period to monitor for signs of ectoparasites 

before introducing them to existing populations (Barrows et al., 2017). This prevents possible 

spread to other rabbits. Rabbits also should have regular check-ups for health assessments and 

preventive care. The condition of the enclosure, house, or cages should be clean and hygienic to 

prevent rabbits from being infested with ectoparasites.  

To achieve an effective treatment of mange in rabbits, proper management and the use of 

parasiticides or acaricides may be beneficial. Organophosphorus compounds, such as diazinon, 

synthetic pyrethroids like deltamethrin and permethrin, and macrolactones, including ivermectin 

derivatives, are the most commonly used acaricides (El-Ghany, 2022). Ivermectin can be used as 

an acaricide, where the drug acts on the nervous system of mites, especially Sarcoptes scabiei, 

and causes them to die (Rosumeck et al., 2018). The mites will die from ivermectin, as the drug 

blocks the chemical transmission across nerve synapses. Mites use Gamma-aminobutyric acid 

(GABA) to send messages. Ivermectin blocks gamma-aminobutyric acid-gated channels, which 

causes the mites to become paralysed and die (Paichitrojjana & Paichitrojjana, 2024). 
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CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 ANIMAL ETHICS STATEMENT 

This study had obtained animal ethics approval from the Institutional Animal Care and 

Use Committee (IACUC) of Universiti Malaysia Kelantan, with approval reference 

UMK/FPV/ACUE/FYP/018/2025. 

3.2 STUDY AREA 

The study was conducted at three selected zoos in Malaysia. 

3.3 STUDY DESIGN 

The study design selected for this research was a cross-sectional study. 

3.4 STUDY POPULATION 

The study population was selected using simple random sampling without replacement, 

with 15 rabbits chosen from Zoo A, 5 rabbits from Zoo B, and 20 rabbits from Zoo C, resulting 

in a total sample size of 40 rabbits selected from the three zoos in Malaysia. 

3.5 SELECTION CRITERIA 

3.5.1 Inclusion criteria 
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Samples were free-range in the rabbit enclosure with clinical signs such as pruritus, 

alopecia and presence of scabs.  

3.5.2 Exclusion criteria 

Rabbits that have recently received the ectoparasite control treatment.​  

3.6 SAMPLING PROCEDURE 

3.6.1 Skin scraping 

Skin scraping was divided into superficial and deep skin scrapings. #10 scalpel blades 

were used, and mineral oil was applied on the blade and the skin lesion. The skin was scraped 

where ectoparasites were suspected to be found until the skin debris had adhered to the blade. 

For deep skin scrapings, the skin was scraped until capillary bleeding was seen. The blade with 

scrapings was kept in the urine container for transporting. Upon arrival in the laboratory, the 

blade was transferred onto a glass slide and a cover slip was added to it. The slide was observed 

under an Olympus CX21FS1 light microscope with x10 and x40 magnification. Identification 

was carried out according to the available morphological descriptions, taxonomic keys, and 

published descriptions of mites reported.  

3.6.2 Hair plucking 

A group of hair was grasped and held at 90° close to the base. The hair was cut with 

scissors and kept in a ziplock bag for transport. Upon arrival in the laboratory, the hair was 

transferred onto a glass slide and mounted with mineral oil. A cover slip was then added to it. 
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The slide was observed under an Olympus CX21FS1 light microscope with x10 and x40 

magnification. Identification was carried out according to the available morphological 

descriptions, taxonomic keys, and published descriptions of mites reported.  

3.6.3 Tape strips 

A piece of 10 cm clear Scotch tape was used. It was placed at the suspected region or 

area with ectoparasites. At the same time, the skin was gently squeezed to ensure that any mites 

or other contents on the surface adhered to the tape. Then, the tape strip was removed and fixed 

on a glass slide. The slide was observed under an Olympus CX21FS1 light microscope with x10 

and x40 magnification. Identification was carried out according to the available morphological 

descriptions, taxonomic keys, and published descriptions of mites reported.  

3.7 DATA COLLECTION TOOLS FOR RISK FACTORS 

Data related to ectoparasite infestation and associated risk factors were collected using a 

structured data collection form during the sampling process. Information recorded for each rabbit 

included zoo location, age category (young or adult), sex (male or female), and ectoparasite 

control practice (given or not given). Age and sex of the rabbits were determined based on 

physical characteristics observed during handling. 

3.8 DATA ANALYSIS 

Data entry was inserted into Microsoft Excel and was analysed using Statistical Package 

for the Social Sciences (SPSS) version 27 developed by the International Business Machine 

(IBM) Corporation. Data cleaning was performed to ensure accuracy and avoid errors. 
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Descriptive statistics from the population were determined to summarise the data by tabulating 

based on frequency & percentage for categorical data. The results were combined and broken 

down into groups according to each variable of risk factors, such as age, sex and ectoparasite 

control. The association between risk factors & outcomes will be determined using Chi 

chi-square test or Fisher’s exact test, depending on whether the data meet the assumptions for 

each test, with a level of significance P-value less than 0.05 
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CHAPTER 4 

RESULTS  

4.1. DETECTION PERCENTAGE OF ECTOPARASITES AMONG RABBITS IN 

THREE SELECTED ZOOS IN MALAYSIA  

Based on the results obtained, the detection percentage for Zoo A and B were 33.33% 

(n=5/15) and 100% (n-5/5) respectively, while Zoo C was 65% (n=13/20). A total of 57.5% 

(n=23/40) of rabbits sampled were positive for ectoparasites, while the remaining were negative.  

Sarcoptes spp. and Notoedres spp. were identified in Zoo B while Leporacarus spp. was 

identified in Zoo A and C. The results were shown in Table 4.1 

Table 4.1: Detection Percentage and Ectoparasite Identification in Rabbits in Zoo A, B and C 

Zoo Total rabbits 
sampled (n) 

Presence of 
ectoparasites 

(n) 

Absence of 
ectoparasites 

(n) 

Detection 
Percentage 

(%) 

Ectoparasite 
Identified 

A 15 5 10 33.33 Leporacarus 
spp. 

B 5 5 0 100 Sarcoptes 
spp., 

Notoedres 
spp. 
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C 20 13 7 65 Leporacarus 
spp. 

Total 40 23 17 57.5  

 

4.2. ECTOPARASITES IDENTIFIED AMONG RABBITS IN THREE SELECTED ZOOS 

IN MALAYSIA 

Several ectoparasites were also identified in the rabbits. The data was represented in 

Table 4.2.   

Table 4.2: Ectoparasite Identified, Numbers and Percentage from Rabbits in Zoo A, B and C  

Ectoparasite Identified Numbers 
(n=40) 

Percentage (%) 

Sarcoptes spp. 5 12.5 

Notoedres spp. 3 7.5 

Leporacarus spp. 18 45 

 
From Table 4.2, 12.5% (n=5/40) of rabbits had Sarcoptes spp. identified.  From Figure 

4.1, the characteristic morphology of Sarcoptes spp. is that it had rounded and tiny, pointed 
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spines on its dorsal surface, and long, unsegmented pedicles with the anus located at the 

posterior edge of the body. On the other hand, 7.5% (n=3/40) of rabbits had Notoedres spp. 

identified among them. From Figure 4.2, it had long unsegmented pedicles, the anus is at the 

dorsal and subterminal surface, and it was smaller than Sarcoptes spp. As for Leporacarus spp., 

it had the highest detection percentage with 45% (n=18/40) of rabbits among them. From Figure 

4.3, it had brown, ovoid shapes and is short, ventrally directed towards the legs. 

 
Figure 4.1: Tentative identification of Sarcoptes spp. under x10 magnification 

 

 
Figure 4.2: Tentative identification of Notoedres spp. under x40 magnification 
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Figure 4.3 : Tentative identification of Leporacarus spp. under x10 magnification 

 

4.3. ASSOCIATION OF RISK FACTORS OF ECTOPARASITES INFESTATION 

AMONG RABBITS 

The results were combined and broken down into groups according to each variable of 

risk factors, which was shown in the tables below. For age, it was separated into two groups: 

young, which was less than 2 years old, and old, which was 2 years old or older. Besides that, the 

sex of the rabbits was also separated into male and female. Lastly, rabbits that had not received 

ectoparasite control and those that had were also separated.  

Table 4.3: Association Between Age and Presence of Ectoparasites in Rabbits 

Age Positive Negative Total X² P value Odds 
Ratio 

95% CI 

Young 
18 

(72.0%) 
7 

(28.0%) 
25 

(100.0%) 
5.736 0.017 5.143 1.289-20.5

18 
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Old 
5 

(33.3%) 
10 

(66.7%) 
15 

(100.0%) 

Total 
23 

(57.5%) 
17 

(42.5%) 
40 

Based on Table 4.3, a total of 57.5% (n=23/40) of rabbits were positive for ectoparasites 

regardless of age. From that, there were 72.0% (n=18/25) young rabbits that were positive for 

ectoparasites and 33.3% (n=5/15) old rabbits that were positive for ectoparasites, indicating 

young rabbits had a higher percentage of ectoparasite positivity compared to old rabbits. A total 

of 42.5% (n=17/40) of rabbits were negative for ectoparasites regardless of age. From that, there 

were 28.0% (n=7/25) young rabbits that were negative for ectoparasites and 66.7% (n=10/15) old 

rabbits that were negative for ectoparasites. The results from Pearson Chi-Square revealed there 

was a significant association between age and presence of ectoparasites in rabbits (X²=5.736, 

[df]= 1, P=0.017) with a moderate positive association between the relationship (φ = 0.38). The 

odds ratio was 5.143; since OR>1, there was a positive association. Young rabbits were 5.143 

times more likely to be infested with ectoparasites compared to old rabbits. This result was 

statistically significant, as the p-value was less than 0.05, and the confidence interval does not 

include 1 (95% CI: 1.289-20.518).  

Table 4.4: Association Between Sex and Presence of Ectoparasites in Rabbits 

Sex Positive Negative Total X² P value Odds 
Ratio 

95% CI 
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Male   10 
(58.8%) 

7 (41.2%) 17 
(100.0%) 

0.21 0.884 1.099 0.309-3.9
13 

Female   13 
(56.5%) 

10 
(43.5%) 

23 
(100.0%) 

Total 23 
(57.5%) 

17 
(42.5%) 

40 

Based on Table 4.4, a total of 57.5% (n=23/40) of rabbits were positive for ectoparasites 

regardless of sex. From that, there were 58.8% (n=10/17) male rabbits that were positive with 

ectoparasites and 56.6% (n=13/23) female rabbits that were positive with ectoparasites, 

indicating male rabbits had a higher percentage of ectoparasite positivity compared to female 

rabbits. However, the total number of positive cases was higher in females compared to males. A 

total of 42.5% (n=17/40) of rabbits were negative for ectoparasites regardless of sex. From that, 

there were 41.2% (n=7/17) male rabbits that were negative for ectoparasites and 43.5% 

(n=10/23) female rabbits that were negative for ectoparasites. The results from Pearson 

Chi-Square revealed there was no significant association between sex and presence of 

ectoparasites in rabbits (X²=0.21, [df]= 1, P=0.884), despite having a weak positive association 

between the relationship (φ = 0.07). The odds ratio is 1.099. Since OR > 1, a positive association 

was observed between the exposure and the outcome. Male rabbits were 1.099  times more likely 

to be infested with ectoparasites compared to female rabbits. This result was not statistically 

significant, as the p-value was greater than 0.05, and the confidence interval does not include 1 

(95% CI: 0.309-3.913). 
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Table 4.5: Association Between Ectoparasite Control Regime and Presence of Ectoparasites in 

Rabbits 

Ectopara
site 

Control 
Regime 

Positive Negative Total X² P value Odds 
Ratio 

95% CI 

Given 5 
(100.0%) 

0 (0%) 5 
(100.0%) 

4.224 0.061 1.944 1.409-2.6
83 

Not 
Given 

18 
(51.4%) 

17 
(48.6%) 

35 
(100.0%) 

Total 23 
(57.5%) 

17 
(42.5%) 

40 

Based on Table 4.5, a total of 57.5% (n=23/40) of rabbits were positive for ectoparasites 

regardless if they were given ectoparasite control or not. From that, there were 100.0% (n=5/5) 

rabbits that were given ectoparasite control that were positive with ectoparasites and 51.4% 

(n=18/35) rabbits that were not given ectoparasite control that were positive with ectoparasites, 

indicating rabbits given with ectoparasite control had higher percentage of ectoparasite positivity 

compared to rabbits not given ectoparasite control. A total of 42.5% (n=17/40) of rabbits were 

negative for ectoparasites regardless if they were given ectoparasite control or not. From that, 

there were 0% (n=0/5) rabbits that were given ectoparasite control that were negative for 
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ectoparasites and 48.6% (n=17/35) rabbits that were not given ectoparasite control that were 

negative for ectoparasites. The results from Fisher’s exact test revealed there was no significant 

association between ectoparasite control and presence of ectoparasites in rabbits (X²=4.224, 

[df]= 1, P=0.061), albeit having a moderate positive association between the relationship (φ = 

0.32). The odds ratio was 1.944. Since OR > 1, a positive association was observed. Rabbits that 

were given ectoparasite control were 1.944  times more likely to be infested with ectoparasites 

compared to rabbits that were not given ectoparasite control. This result was not statistically 

significant, as the p-value exceeds 0.05, and the confidence interval does not include 1 (95% CI: 

1.409-2.683). 
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CHAPTER 5 

DISCUSSION 

According to Li et al., in 2023, since Sarcoptes spp. are burrowing mites, it can be 

identified commonly in deep skin scrapings and sometimes tape strips on the alopecia, pruritus 

and erythema sites (Guan et al., 2023). Therefore, if the skin scraping was not deep enough, we 

may not be able to observe these mites. In a prevalence study in a rabbit farm in Selangor, the 

detection percentage was (25.92% ± 0.44) (Mohamad-Radzi et al., 2020). However, in this study, 

the detection percentage of Sarcoptes spp. among the three zoos was 12.5% (n = 5/40), which 

was considered low. However, all the Sarcoptes spp. identified sample was from one zoo, which 

was Zoo B. This makes the detection percentage for that particular zoo was 100% (5/5), 

indicating the Sarcoptic infestation in this study was more severe. This was also supported by a 

history of past infestations of Sarcoptes spp. In this study, the ectoparasites were identified with 

microscopic examination. However, we can only identify it until the genus level.  Other than 

that, during sampling, the presence of crusts and scabs may interfere with visualisation during 

observation under the microscope, thus reducing the visibility of mites.  

There have been reported cases of rabbits infested with Notoedres spp. in America, 

causing lesions similar to those caused by Sarcoptes spp. (Chouhan et al., 2025). It can be 

challenging to differentiate between these two genera, as they have almost identical morphology, 

with the key difference being the location of the anus. The ectoparasites can only be identified at 

the genus level according to the taxonomic characteristics (Mullen & OConnor, 2019). However, 

to confirm the morphological identification, the ectoparasites must be sent for polymerase chain 

21 

FY
P 

FP
V



 

reaction (PCR) and sequencing to determine the species with specific primers (Diarra et al., 

2020). 

The next genus was Leporacarus spp., also known as fur mites. This genus had the 

highest number of mites identified among the others in this study. However, in a study in South 

Korea, the prevalence of Leporacarus spp. was low, which was 4.3% (n=6/140) (Kim et al., 

2008). It was usually distinguished by the small, brown or black debris distributed over the 

dorsum, especially the caudal dorsum. Therefore, it can be mistaken for debris or dirt on the fur. 

The mites usually grasp and cling to the hair; therefore, it can be observed from the hair pluck 

sample (Zygner & Gójska-Zygner, 2018). However, it became challenging to obtain the fur 

sample together with the mites. This is because they move quickly, and during hair plucking, we 

cannot pluck the fur too deeply at the base to maintain its aesthetic appearance, as it is used for 

exhibition in the zoo enclosure. Many Leporacarus spp. infestations are asymptomatic, but some 

rabbits may present with alopecia, pruritus, unkempt coat and erythema (Hasler et al., 2025). 

Since it is usually subclinical, infected rabbits may remain unidentified for a certain period. 

Moreover, rabbits in zoos mostly originated from commercial breeders rather than the wild, 

making subclinical ectoparasite infestations unnoticed. A case report by Vale et al. (2025) also 

noted the identification of ectoparasites among rabbits from breeders in Portugal. The mixture of 

infected and healthy rabbits resulted in silent transmission and spread more than we had 

expected. Thus explaining why it has the highest detection percentage in this study. Since the 

samples taken were based on rabbits with clinical signs, the difference in numbers among the 

zoos varies widely, leading to uneven sample distribution across the three zoos. This eventually 

weakened the comparison among the zoos. Other than that, Martins et al., (2024) mentioned that 
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since Leporacarus spp. Although it does not cause any clinical signs, it was considered a 

commensal; however, a high parasite burden may lead to clinical signs.  

The total detection percentage for the three zoos was moderate, with 57.5% (n = 23/40) 

of the sampled rabbits being positive for ectoparasites. There was an association between the 

presence of ectoparasites in rabbits with age, but no association with sex and the ectoparasite 

control regime. From the age factor, there were 72.0% (n=18/25) young rabbits that were 

positive for ectoparasites, and 33.3% (n=5/15) old rabbits that were positive for ectoparasites, 

indicating that young rabbits had a higher percentage of ectoparasite positivity compared to old 

rabbits. This suggests that young rabbits are more susceptible to ectoparasite infections than 

older rabbits. Based on the chi-square test, age was identified as a significant risk factor (P value 

< 0.05). This result is consistent with findings of a study conducted by  Chebet et al., (2018) that 

identified age, which is a significant risk factor for ectoparasite infestation, where young rabbits 

are more susceptible to ectoparasites compared to older rabbits. This could be related to the 

mixing of young and adult rabbits, where infestation occurs via direct contact. Young rabbits 

typically exhibit lower resistance to infection compared to older rabbits, making them more 

susceptible (Pilarczyk et al., 2020). However, in another study by Shilereyo et al. (2022), adults 

have a higher chance of being infested with a higher parasitic load because they provide better 

nutritional resources for ectoparasites compared to young individuals. Additionally, a study 

noted that there were no significant differences in age, which may be due to both age groups 

being exposed to the same environmental factors (Christe et al., 2007).  
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In terms of sex, there were 58.8% (n=10/17) male rabbits that were positive with 

ectoparasites and 56.6% (n=13/23) female rabbits that were positive with ectoparasites, 

indicating male rabbits had a higher percentage of ectoparasite positivity compared to female 

rabbits. The samples evaluated in this study showed females were identified more often with 

ectoparasites compared to males. However, based on the chi-square test, sex was not found to be 

a significant risk factor (P-value> 0.05). This result is aligned with the findings of several studies 

conducted by El-Ghany (2022) and Chebet et al., (2018), where they found that both sexes are 

susceptible to ectoparasite infestation with no significant difference in prevalence between males 

and females. Since both males and females were located in the same environment, both sexes 

had equal risk of being exposed to the contaminated environment. Sex-biased parasitism is a 

complex phenomenon that is more influenced by the environmental factors, with limited 

evidence that the parasite actively selects or preferentially distributes itself among hosts based on 

sex (Lin et al., 2014). However, it has been suggested that male rabbits may be more susceptible 

to ectoparasite infestation due to increased contact with other rabbits and territorial defence 

behaviours compared with females (El Shahawy et al.,2016). Therefore, this increased 

susceptibility is likely due to behaviours that increase the risk of infection. Another study also 

noted that males are more prone to ectoparasites due to their larger body sizes compared to 

females (Shilereyo et al., 2022).  

From that, there were 100.0% (n=5/5) rabbits that were given ectoparasite control that 

were positive with ectoparasites and 51.4% (n=18/35) rabbits that were not given ectoparasite 

control that were positive with ectoparasites, indicating rabbits given with ectoparasite control 

had higher percentage of ectoparasite positivity compared to rabbits not given ectoparasite 
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control.  However, based on Fisher's exact test, ectoparasite control was not found to be a 

significant risk factor (P-value> 0.05). Since simple random sampling was used in this study, the 

distribution of rabbits across each risk factor was imbalanced, affecting the associations between 

the variables.  The total sample size for this study might be too small and insufficient and it will 

be more difficult to determine the true differences and relationships, therefore increasing the risk 

of Type II error. The rabbits under ectoparasite control were given ivermectin subcutaneously 

every 3 months as prevention. This schedule aligned with the recommendation according to 

Mitra et al., (2014) that suggested ivermectin should be given once in 6 months as prophylaxis 

and long-term treatment. However, they were still infested with the ectoparasites. Since there 

were historical infestations of Sarcoptes scabiei among the rabbit population that were positive, 

the environmental parasite load may already be high, making the ectoparasite control regime 

inefficient. This can be supported with a statement from Takano et al., (2023), control failures 

that lead to reinfestation are possible via direct or indirect contact with infected individuals or 

contaminated environments. Moreover, ivermectin is one of the most frequently used therapies 

and preventive measures against ectoparasites, especially Sarcoptes scabiei and Psoroptes 

cuniculi; however, treatment failure can be due to noncompliance, high treatment costs, or also 

resistance (Absil et al., 2022). El-Ghany et al. (2022) also noted that the resistance of Sarcoptes 

scabiei to ivermectin has developed, raising concerns.  

Since Sarcoptes spp. was identified, the zoonotic potential in this study was considered 

present as it is a well known zoonotic mite. According to Mullen & OConnor in 2019, Sarcoptes 

consists as a single species which is Sarcoptes scabiei with different varieties or physiological 

types depending on the host and they can affect more than 150 mammals. Additionally, rabbits 
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have been identified as a common source of Sarcoptic transmission to humans (Moroni et al., 

2022). As for Leporacarus spp. and Notoedres spp., eventhough they were only identified only 

until genus level, they still harbor zoonotic potential. According to Chouhan et al., (2025), 

Notoedres cati is one of the common species from the Notoedres genus with zoonotic potential. 

A 2013 report in Italy by D’Ovidio and Santoro described two pet rabbits and their owner, who 

were infested with Leporacarus gibbus. Therefore, it is essential to be aware and cautious when 

handling infected animals. Wearing gloves when handling the animal can prevent direct contact 

transmission, together with thorough cleaning of any contaminated equipment or environment 

(Singh et al., 2024). Infected rabbits should be quarantined and isolated for a period to monitor 

their prognosis before being reintroduced into the population (Barrows et al., 2017). 

 

 

 

 

 

 

 

 

26 

FY
P 

FP
V



 

CHAPTER 6 

CONCLUSION AND RECOMMENDATION 

6.1. CONCLUSION 

In summary, ectoparasites were identified from skin scrapings, hair plucks, and tape 

strips obtained from rabbits at three selected zoos in Malaysia. A total of 57.5% (23/40) of 

rabbits sampled were positive for ectoparasites, and 42.5% (17/40) were negative for 

ectoparasites. The most common ectoparasite identified was Leporacarus spp. or also known as 

fur mites. A statistically significant association was found between age and the presence of 

ectoparasites in rabbits. However, there was no statistically significant association between sex 

and ectoparasite control with the presence of ectoparasites in rabbits. The sample size in this 

study was small and might be insufficient. It will be difficult to determine the true differences 

and relationships. In this study, the ectoparasites can only be identified up to genus level. Hence, 

to achieve more accurate and precise identification of the ectoparasites to the species level, 

molecular identification and sequencing techniques should be used. As a conclusion, from the 

findings, there is importance of ectoparasite identification and surveillance among rabbits in the 

zoo where this will lead to a better management and control practice to prevent further 

infestation and transmission to other animals and humans.  

6.2. RECOMMENDATION 

Further studies are needed to gather more comprehensive information. Since this study 

only identifies species at the genus level, the implementation of molecular identification methods 
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for species identification should be considered for improved accuracy in the future. Simple 

random sampling was used in this study, resulting in unbalanced numbers in each risk factor 

group. Stratified sampling can be considered for future studies where the population can be 

divided into strata based on risk. Stratified sampling can prevent the problem and control the 

group sizes. The sample size in the current study was small; it is recommended to increase the 

sample size to achieve greater accuracy and reliability of the results, thereby enhancing the 

ability to identify real associations and reducing Type II errors in future studies. 
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APPENDIX 

Table 7.1. List of equipments for sampling procedure 

NO. EQUIPMENT QUANTITY INDICATION 

1. Scalpel blade  100 unit For skin scraping sampling 

2. Urine container (small) 100 unit Put scalpel blade with the 
scrapped material 

3. Glycerol 1 bottle For skin scraping 

4. 70% Ethanol (5ml X 200 vial)= 
1L 

Preserve sample 

5. Glove (M) 1 box Biosafety purposes 

6. Polystyrene (big) 1 box Put all the samples collected 

7. Ziplock bag (small) 100 pcs Put fur sample 

8. Cotton 1 roll Wound dressing 

9. Scotch tape 2 unit For acetate tape sampling 

29 

FY
P 

FP
V



 

10. Glass slide 2 box For acetate tape method  

11. Face mask 1 box Biosafety purposes 

12. Disposable pipette  1 box To drop the glycerol 

13. Povidone iodine 1 bottle Antiseptic if there is any injury 
to the animal 

 

 

 

Figure 7.1: Equipments and materials used for sampling 
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Figure 7.2: Physical examination of rabbit before sampling 

 

Figure 7.3 : Sampling rabbits with skin scraping method 

 

Figure 7.4: Rabbit with an unkempt appearance 
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