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Gastrointestinal protozoa that are commonly reported to cause diarrhea in 
cats include Giardia duodenalis, Cryptosporidium spp., Cystoisospora spp., 
and Tritrichomonas foetus. Even though, Entamoeba spp. is rarely reported 
in cats, it has been recently identified in the stool samples of the feline species 
in Malaysia. Toxoplasma gondii is often reported in cats and though rarely 
causes diarrhea, it can be fatal to cats. Most of these protozoa carries a 
zoonotic risk as well. Currently, there is a lack of updated information on the 
current prevalence of these gastrointestinal protozoa in Malaysia. Thus, the 
objectives of this study were to determine the prevalence of these 
gastrointestinal protozoa in pet and stray cats in Klang Valley, Malaysia; to 
determine the seroprevalence of Toxoplasma gondii in pet and stray cats in 
Klang Valley, Malaysia; and to investigate the risk factors associated with 
protozoan infections. 201 fecal samples and 198 blood samples were 
randomly collected from pet cats presented to University Veterinary Hospital 
and stray cats from the local council, Dewan Bandaraya Kuala Lumpur. 
Among the collected fecal samples, 24 were cultured for T. foetus using 
InPouch® TF Feline, simple fecal floatation was performed on 44 samples, 58 
fecal samples were subjected to Giardia spp. antigen chromatographic 
immunoassay and all 201 samples to polymerase chain reaction (PCR). PCR 
was performed to detect Giardia spp., Cryptosporidium spp., Toxoplasma 
gondii, Tritrichomonas foetus and Entamoeba histolytica. Indirect-ELISA was 
used to detect Toxoplasma gondii antibody in blood samples collected. 
Samples were then grouped according to their age, sex, breed and 
management to study the risk factors associated with the gastrointestinal 
protozoa infection. In general, the overall prevalence in the cat population in 
Klang Valley was 50% Cystoisospora spp., 7.9% Giardia duodenalis, 10.4% 
Toxoplasma gondii and 33% Tritrichomonas foetus. Seroprevalence of 
Toxoplasma gondii was 5.6% among samples collected. Both 
Cryptosporidium spp. and Entamoeba spp. failed to be amplified in multiple 
attempts in our study, thus the molecular epidemiology of these two 
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gastrointestinal protozoa in the cat population in Klang Valley remain 
unknown. Age, sex, breed and pet cat management showed no significant 
association with infection with Giardia duodenalis, Toxoplasma gondii and 
Tritrichomonas foetus in cats (P>0.05).  Stray cats showed a significantly 
higher risk for protozoan infection as compared to pet cats (P<0.05). In 
conclusion, a high prevalence of gastrointestinal protozoa was detected in the 
cat population in the Klang Valley. This is alarming due to the clinical 
importance and zoonotic risk of the protozoa detected. 
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Protozoa gastrousus di kalangan kucing yang sering dilaporkan sebagai 
penyebab cirit-birit termasuk Giardia duodenalis, Cryptosporidium spp., 
Cystoisospora spp., dan Tritrichomonas foetus. Walaupun, Entamoeba spp. 
jarang dilaporkan pada kucing tetapi, ia dikesan dalam sampel najis kucing 
di satu kajian di Malaysia baru-baru ini. Toxoplasma gondii kerap dilaporkan 
di kalangan kucing, walaupun ia jarang menyebabkan cirit-birit, tetapi ia boleh 
membawa maut kepada kucing. Kebanyakan protozoa ini juga membawa 
risiko zoonotik. Pada masa ini, kita tidak mempunyai informasi semasa 
tentang prevalens protozoa gastrousus yang disebutkan. Oleh itu, objektif 
kajian ini ialah untuk menentukan prevalens protozoa gastrousus di kalangan 
kucing perliharaan dan kucing terbiar di kawasan Lembah Klang, Malaysia; 
untuk menentukan seroprevalens Toxoplasma gondii pada kalangan kucing 
peliharaan dan kucing terbiar di Lembah Klang, Malaysia ; dan untuk 
menyiasat faktor-faktor risiko yang dikaitkan dengan infeksi protozoa. 201 
sampel najis dan 198 sampel darah telah dikumpulkan daripada kucing 
perliharaan yang dibawa ke Hospital Veterinar UPM dan kucing terbiar di 
majlis tempatan, Dewan Bandaraya Kuala Lumpur secara rawak. Antara 
sampel najis yang dikumpulkan, 24 sampel telah dikultur dengan 
menggunakan InPouch® TF Feline, teknik pengapungan najis mudah telah 
dilaksanakan atas 44 sampel, 58 sampel najis pula diuji dengan 
immunoassay kromatografi antigen Giardia spp. dan kesemua 201 sampel 
diuji dengan tindak balas rantai polimerasi(PCR). PCR telah dijalankan untuk 
mengesan Giardia spp., Cryptosporidium spp., Toxoplasma gondii, 
Tritrichomonas foetus and Entamoeba histolytica. Teknik ELISA-tidak 
langsung(Indirect-ELISA) telah digunakan untuk mengesan antibodi 
Toxoplasma gondii dalam sampel darah yang dikumpul. Kesemua sampel 
kemudian diasingkan mengikut umur, jantina, baka dan pengurusan kucing 
di rumah untuk meneliti faktor risiko yang dikaitkan dengan infeksi protozoa 
gastrousus. Kesuluruhannya, prevalens di kalangan populasi kucing di 
Lembah Klang terdiri daripada 52% Cystoisospora spp., 7.9% Giardia 
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duodenalis, 10.4% Toxoplasma gondii dan 33% Tritrichomonas foetus. 
Seroprevalens Toxoplasma gondii dapat dilihat dalam 5.6% sampel yang 
dikumpul. Kedua-dua Cryptosporidium spp. dan Entamoeba spp. gagal 
diamplikasikan walaupun banyak percubaan telah dilakukan, ini 
menyebabkan prevalens dua protozoa gastrusus di populasi kucing di 
Lembah Klang tidak diketahui. Umur, jantina, baka dan pengurusan kucing 
peliharaan di rumah menunjukkan tiada kaitan yang penting dengan infeksi 
Giardia duodenalis, Toxoplasma gondii, dan Tritrichomonas foetus dalam 
kucing (P>0.05). Kucing terbiar mempunyai risiko tinggi yang ketara terhadap 
infeksi protozoa gastrousus jika dibandingkan dengan kucing perliharaan 
(P<0.05). Konklusinya, prevalens protozoa gastrousus yang tinggi telah 
dikesan di kalangan populasi kucing di Lembah Klang. Situasi ini 
membimbangkan kerana melibatkan kepentingan klinikal dan risiko zoonotik 
protozoa yang dikesan dalam kajian ini.  
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CHAPTER 1 
 
 

INTRODUCTION 

 
 
1.1 Brief Overview 

 
 
Gastrointestinal protozoa is one of the causes of diarrhea in cats often 
overlooked due to lack of sensitive diagnostic methods that are easily accessible 
in clinics or hospitals. The most common gastrointestinal protozoa reported in 
cats include Giardia spp., Cryptosporidium spp., Toxoplasma spp., 
Cystoisospora spp., Tritrichomonas foetus, and Entamoeba histolytica 
(Lappin,2005). E.  histolytica is rarely found in cats, but a recent study in 
Malaysia reported the detection of Entamoeba spp. in cats (Ngui et al., 2014).  
These gastrointestinal protozoa are not just clinically important to the feline 
species, but some of these protozoa are zoonotic. Most of these protozoa have 
the potential to cause problems in immunocompromised individuals and some 
pose the risk of abortion in pregnant women. Among the gastrointestinal 
protozoa that are zoonotic, T. gondii is potentially the most pathogenic protozoa 
specially in immunocompromised individuals. The increasing number of cat 
being kept as pets would also impose risk of cross infection between these two 
species. Currently, there is a paucity of information regarding the prevalence of 
these gastrointestinal protozoa in both pet and stray cat population in Malaysia.  
 
 
1.2 Aim and Objective 

 
 
There were 3 main objectives of this study.  

1. To determine the current prevalence of the gastrointestinal protozoa 
among pet and stray cats. 

2. To determine the seroprevalece of Toxoplasma gondii in the pet and 
stray cat population in the Klang Valley.  

3. To investigate the risk factors associated with infection with these 
protozoa. 
 
 

1.3 Justification and Novelty 
 
 
Despite the large population of cats in Malaysia, not many studies have been 
carried out in Malaysia on gastrointestinal protozoa of cats. The most recent 
study was carried out by Ngui et al. (2014) in Malaysia using microscopic 
detection techniques in a small sample size of 28 cats. The protozoa that were 
detected among the stray population in the study by Ngui et al, 2014 were 
Giardia spp. (10.7%), Cryptosporidium spp. (7.1%), Entamoeba spp. (10.7%) 
and Cystoisospora spp. (3.7%). Seroprevalence of T. gondii (14.7%) was 
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determined in a study a decade ago by Chandrawathani et al. in 2008. T. foetus, 
an emerging protozoa known to cause chronic diarrhea in cats has been recently 
detected showing prevalence of 6.7% using culturing technique in Malaysia in a 
preliminary study performed by our team in 2016. Currently, there are still no 
reports on molecular detection of gastrointestinal protozoa in cats in Malaysia. 
The paucity of updated data on the gastrointestinal protozoa of pet and stray 
cats in Malaysia and the use of diagnostic methods in previous studies that are 
lower in sensitivity warranted the importance of this study. 
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