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ABSTRAK 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar 

untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 – Projek. 

 

SARINGAN MOLEKULAR MORBILLIVIRUS FELIN. 

 

Oleh 

HEMADEVY MANORAJ 

2015 

Penyelia: Dr. Farina Mustaffa Kamal 

Penyelia Bersama: Dr. Khor Kuan Hua, 

Dr. Gayathri Thevi Selvarajah 

 

Morbillivirus felin (FmoPV) adalah virus negatif RNA yang tergolong dalam 

keluarga Paramyxoviridae. FmoPV telah dikesan baru-baru ini pada kucing di Hong 

Kong dan Jepun, dan dihubungkaitkan dengan nefritis tubulointerstisial. Dalam kajian 

ini, sampel darah dan air kencing telah diambil daripada 35 kucing milik pelanggan 

yang dibawa ke Hospital Veterinar Universiti- Universiti Putra Malaysia (UVH-UPM) 

dan klinik veterinar swasta yang turut menyertai kajian. Kriteria pemilihan untuk kajian 

ini adalah termasuk kucing yang sihat, dan mempunyai penyakit buah pinggang/sistem 

urinari. Analisis serum urea dan kreatinin serta graviti khusus air kencing telah 

dijalankan untuk menilai status kucing samaada berpenyakit buah pinggang/sistem 
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xiii 
 

urinari. Saringan FmoPV dijalankan dengan menggunakan sampel yang telah dikumpul 

dan ujian reaksi rantai polimerase transkriptase membalik (RT-PCR) dua langkah 

konvensional untuk membesarkan sebahagian daripada urutan N-gen virus ini. Daripada 

25 kucing yang diuji bagi sampel-sampel darah, 1 kucing (4.0%) telah disahkan positif 

FmoPV. Di samping itu, 17 daripada 27 kucing (63.0%) yang diuji untuk sampel air 

kencing adalah positif untuk FmoPV. Selain itu, daripada 17 kucing yang diuji untuk 

kedua-dua sampel darah dan air kencing, 1 kucing (5.9%) telah disahkan positif FmoPV. 

Prevalens FmoPV di Malaysia adalah 48.6%. Analisis chi square menunjukkan tiada 

hubungan yang signifikan antara kucing yang berpenyakit buah pinggang/sistem urinari 

dan FmoPV (P=0.11).  

Kata kunci: Morbillivirus felin, kucing, berpenyakit buah pinggang/sistem urinari, 

prevalens, ujian RT-PCR konvensional. 
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ABSTRACT 

An abstract of the project paper presented to the Faculty of Veterinary Medicine in 

partial requirement for the course VPD 4999 – Project. 

 

MOLECULAR SCREENING OF FELINE MORBILLIVIRUS. 

 

By 

HEMADEVY MANORAJ 

2015 

Supervisor: Dr. Farina Mustaffa Kamal 

Co-Supervisors: Dr. Khor Kuan Hua, 

Dr. Gayathri Thevi Selvarajah 

 

 Feline morbillivirus (FmoPV) is a negative-sense, single stranded RNA virus 

that belongs to the family Paramyxoviridae. The FmoPV has been recently detected in 

cats in Hong Kong and Japan, and is associated with tubulointerstitial nephritis. In this 

study, urine and blood samples were collected from 35 client-owned cats presented to 

the Universiti Veterinary Hospital- Universiti Putra Malaysia (UVH-UPM) and 
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participating private veterinary clinics. Healthy and renal/urinary-diseased cats were 

included in this study. Serum urea-creatinine and urine specific gravity analyses were 

performed to assess the renal or urinary disease status in these cats.  FmoPV screening 

of the collected samples were conducted using two-steps conventional reverse-

transcriptase polymerase chain (RT-PCR) assay amplifying a part of N-gene sequence 

of the virus. Of the 25 cats screened for the blood samples, 1 cat (4.0%) was tested 

positive for FmoPV. In addition, 17 out of 27 cats (63.0%) screened for urine samples 

were tested positive for FmoPV. From 17 cats screened for both blood and urine 

samples, 1 cat (5.9%) was tested positive for FmoPV. The prevalence of FmoPV in 

Malaysia is 48.6%. Chi square analysis revealed no significant association between 

renal/urinary diseased cats and FmoPV (P=0.11).  

Key words: Feline morbillivirus, cats, renal/urinary-diseased, prevalence, conventional 

RT-PCR assay. 
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1.0 INTRODUCTION 

 

Feline morbillivirus (FmoPV) is a negative-sense, single stranded RNA virus that 

belongs to the family Paramyxoviridae. Paramyxoviruses are divided into two 

subfamilies, which are Paramyxovirinae and Pneumovirinae. There are seven genera 

classified under the subfamily Paramyxovirinae besides the Morbillivirus, namely 

Respirovirus, Rubulavirus, Henipavirus, Ferlavirus, Aquaparamyxovirus and 

Avulavirus (Audsley& Moseley, 2013).  FmoPV was first isolated and characterized in 

2012 in Hong Kong (Woo et al., 2012). The FmoPV was later detected in Japan with 

similar pattern of phylogenetic analysis that has been done previously in Hong Kong. 

The sequence from Japan isolates are similar to the Hong Kong isolates, with 92.0-

94.0% nucleotide sequence identity (Furuya et al., 2013). According to Park et al., 

(2014), the FmoPV genomes encodes eight types of structural and non-structural 

proteins, which are the N, P/V/C, M, F, H and L proteins. The L gene of the FmoPV 

was identified and sequenced in the study conducted in Hong Kong (Woo et al., 2012).   

FmoPV is related to the tubulointerstitial nephrits (TIN) in domestic cats which 

involves primary injury to the renal and eventually leads to renal failure. The virus is 

assumed to be involved in renal pathologic process as FmoPV was mostly detected in 

the urine samples (Woo et al., 2012). However, a study that was conducted in Japan to 

isolate and characterize the FmoPV in domestic cats revealed that there was no 

association between the FmoPV infection and TIN (Sakaguchi et al., 2014). 
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In Malaysia, no prevalence study has been conducted to detect the presence of 

FmoPV infection. In addition, it would be particularly interesting to determine the 

association between FmoPV and renal/urinary system diseases.  

Thus, the objectives of this study include: 

 

1. To detect the presence of feline morbillivirus in Malaysia. 

2. To determine the prevalence of feline morbillivirus in Malaysia. 

3. To determine the association between renal/urinary system diseases and feline 

morbillivirus. 

 

The hypotheses for this study were: 

1. Feline Morbillivirus is prevalent in cats in Malaysia. 

2. There is a significant association between renal/urinary system diseases and 

feline morbillivirus. 
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2.0 LITERATURE REVIEW 

 

2.1 Paramyxoviruses 

 

Paramyxoviruses are negative sense and single stranded RNA viruses of 

13-19 kb in size. The family Paramyxoviridae are further divided into 

subfamilies, which are the Paramyxovirinae and Pneumovirinae (MacLachlan & 

Dubovi, 2011). There are seven genera classified into the subfamily 

Paramyxovirinae, namely Respirovirus, Rubulavirus, Morbillivirus, 

Henipavirus, Ferlavirus, Aquaparamyxovirus and Avulavirus (Audsley & 

Moseley, 2013). The genome of viruses in this subfamily encodes 9 to 12 types 

of protein; N, P, L, M, F and H that sometimes overlap within the 

phosphoprotein P. The paramyxovirus replicates in the cytoplasm of the infected 

cells and continuation of the replication is ensured with the presence of 

actinomycin D (MacLachlan & Dubovi, 2011). 

 

2.2 Morbillivirus 

 

Morbilliviruses has been associated with significant diseases in both 

wildlife and domesticated animals besides humans. Morbillivirus infection was 

reported affecting a wider range of animal host which includes the large felids, 

seals and dolphins (MacLachlan & Dubovi, 2011).  Quigley et al., (2010) 
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documented the first case of morbillivirus infection in a wild free ranging 

Siberian Tiger. The examples of diseases listed under the genera Morbillivirus 

are measles in humans, rinderpest in small ruminants, and canine distemper in 

dogs and large felids (de Vries et al., 2015). Canine distemper has been often 

diagnosed in dogs and animals in the family Canidae (Sakai et al., 2013). 

Recently, the canine distemper virus has transmitted to other species of animals 

such as the ferrets, raccoons, seals and long-tailed macaque. Canine distemper is 

one of the causes of fatal disease in many species of carnivores (Barrett, 1999).   

 

2.3 Diagnostic assay available for morbillivirus 

 

Standard serological techniques, virus isolation, or antigen detection tests are 

usually used to diagnose morbillivirus infections (MacLachlan & Dubovi, 2011).   

Morbillivirus are made up of single strand of RNA, hence the viral RNA must be 

converted using reverse transcriptase into DNA before proceeding further to 

PCR assay. Therefore, two steps reaction that is known as reverse 

transcription/polymerase chain reaction (RT-PCR) should be conducted (Barrett, 

1999). Furthermore, morbillivirus can be characterized at the genetic level by 

doing sequence analysis of the DNA product obtained from RT-PCR (Barrett, 

1999). The sensitivity, specificity and rapidity of RT-PCR compared to other 

conventional methods makes this assay as a first choice diagnostic test (Elia et 

al., 2006).  The disadvantage of this method is it is not suitable for decomposed 
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tissue samples. Histopathological examination and immunostaining on fresh 

tissue sample allows diagnoses of morbillivirus infections for different types of 

species (Kameo et al., 2012; Woo et al., 2012). 

 

2.4 Feline Morbillivirus (FmoPV) 

 

The absence of morbillivirus infection in domestic cats triggered a large 

screening study in Hong Kong to identify previously unrecognized morbillivirus 

in cats (Woo et al., 2012). This lead to the first molecular epidemiology study 

and FmoPV was discovered and isolated in the stray cats’ population in Hong 

Kong. Following this report, the FmoPV was then detected in Japan (Furuya et 

al., 2013: Sakaguchi et al., 2014).  

The genome of FmoPV encodes eight structural and non-structural 

protein which includes N, P/V/C, M, F, H and L proteins. The complete genome 

size of FmoPV is the largest among the morbilliviruses, which is 16, 050 bases 

(Park et al., 2014). The FmoPV was first detected using urine, rectal, oral swabs 

and blood samples from stray cats in Hong Kong. The viral RNA obtained from 

these samples were used to detect the FmoPV RT-PCR while viral culture of 

urine sample was done using the Crandell-Rees feline kidney (CRFK) and 

VeroE6 (African green monkey kidney) cells. Besides that, the antibodies 

against N protein of FmoPV was also detected using Western Blot analysis and 
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histopathologic examination of necropsy kidney tissue that were FmoPV 

positive samples (Woo et al., 2012). 

 

2.5 Association between tubulointerstitial nephritis (TIN) and FmoPV 

 

Woo et al., (2012) discovered aggregates of inflammatory cells and 

tubular degeneration in kidneys in cats confirmed with FmoPV using 

histological examination. Cauxin expression was detected in the degenerated 

tubular epithelial cells. These findings are compatible to TIN. Furthermore, 

immunohistochemistry staining performed on the same organs using the guinea 

pig serum positive for anti-FmoPV N protein antibody revealed localization of 

FmoPV in renal tubular cells. Further investigation by Woo et al., (2012) 

revealed that there were a positive association between TIN and FmoPV 

infection using RT-PCR assay on kidney, plasma and urine samples from 27 

stray cats. Since FmoPV was detected mostly in urine samples, it was 

hypothesized that FmoPV is associated with renal pathologic process (Woo et 

al., 2012). 

On contrary, a similar study was conducted in Japan to isolate and 

characterize the FmoPV in a population of domestic cats. However, no clear 

relationship was found between FmoPV infection and nephritis (Sakaguchi et 

al., 2014). Besides RT-PCR, this group of investigator isolated FmoPV from 

urine samples using the CRFK cells inoculation. In addition, indirect 
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immunofluorescence assay (IFA) was also carried out to detect the viral antigens 

and immunoblot analysis to detect the antibodies against FmoPV. Their results 

from immunoblot analysis shown that some cats infected with FmoPV may or 

may not have detectable antibodies and it was presumed that each cats elicit 

antibodies against FmoPV in different ways.  

Furthermore, based on the phylogenetic analyses by Sakaguchi et al., 

(2014), it was proposed that there might be different antigenicity of each strain 

of FmoPV. Besides that, they also detected cross-reactivity between FmoPV and 

canine distemper virus (CDV) as anti-CDV dog sera responded to FmoPV 

antigens in their study. This may be due to the polyclonal antibodies used that 

was not specific and re-evaluation of anti-FmoPV antibodies was suggested for 

future studies. In addition, Sakaguchi et al., (2014) suggested an epidemiological 

study which includes larger number of cats with experimental infection to make 

any significant conclusions on FmoPV infection besides determining the 

association between TIN and FmoPV.  

 

2.6 Detection rate of FmoPV in Hong Kong and Japan using RT-PCR 

 

FmoPV was detected in various samples from both Hong Kong and 

Japan. In Hong Kong, the RNA of FmoPV was detected in 53 urine samples, 4 

rectal swabs and 1 blood sample out of 457 stray cats with the detection rate of 
© C
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FmoPV using RT-PCR 12.0%, 0.88% and 0.22%, respectively. Two cats were 

positive for both urine and rectal swabs (Woo et al., 2012). 

In Japan, FmoPV RNA was detected in both blood and urine samples 

(Furuya et al., 2013). Five out of 82 urine samples were tested positive for 

FmoPV while 1 out of 10 blood samples was tested for FmoPV with a detection 

rate 6.1% and 10.0%, respectively (Furuya et al., 2013). 
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3.0 MATERIALS AND METHODS 

 

3.1 Animals 

 

Thirty-five cats presented to the Universiti Veterinary Hospital- 

Universiti Putra Malaysia (UVH-UPM), Serdang and participating private clinics 

were sampled in this study. Of the 35 cats, 22 healthy cats (63.0%) were 

presented for castration, ovariohysterectomy, regular check-up or vaccination, 

while 13 renal/urinary system diseased cats (37.0%) were presented for feline 

lower urinary tract disease or choric kidney disease. Institutional Animal Care 

and Use Committee (IACUC) approval was obtained before carrying out this 

project (FYP- 2014/FPV.011). In addition to that, client consent was also 

obtained before collecting samples from each cat (Appendix 8.1).  

 

3.2 Inclusion criteria 

 

Serum urea-creatinine analysis and urine specific gravity reading was 

obtained as sample inclusion criteria of this study. All the cats were further sub-

grouped into 2 categories as followings; (i) healthy cats - cats with normal serum 

urea level ( reference range, 3.0 – 10.0 mmol/L), normal serum creatinine level 

(reference range, 60 – 193 µmol/L) and normal urine specific gravity (USG) 

(reference range of >1.035) and (ii) renal/urinary system diseased cats with 
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elevated serum urea >10.0 mmol/L, elevated serum creatinine >193 µmol/L and 

reduced urine specific gravity <1.035.  

Information from each cats recruited into the study were obtained from 

the patient’s file retrieved.  Information such as patient signalment and any 

previous history of renal/urinary system problems were filled into the patient 

information form (Appendix 8.2) 

 

3.3 Sample collection 

 

Blood samples of 1.0 mL were collected into each EDTA and plain tubes 

(Vacutest®, Italy) using 23G or 25G needles (B.Braun®, Germany) and 1 mL 

(B.Braun®, Germany), or 3 mL syringes (Terumo®, Phillipines) via jugular or 

saphenous venipuncture technique. Urine samples of 5.0 – 10.0 mL were 

collected into urine collection container via manual compression technique or 

cystocentesis. Blood and urine were sampled for serum urea creatinine and urine 

specific gravity reading respectively. The remaining blood and urine samples 

were then subjected for viral RNA extraction and two-step conventional RT-

PCR. All samples were kept on ice before processing. 
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3.4 Serum urea-creatinine analysis and urine specific gravity 

 

The blood collected in the plain tube was centrifuged using centrifuge 

machine (Hettich Zentrifugen, Germany) and the serum was obtained. The 

serum was then collected in a micro centrifuge tube and sent to the Haematology 

and Clinical Biochemistry Laboratory, Faculty of Veterinary Medicine, 

Universiti Putra Malaysia (UPM) for the serum urea-creatinine analysis. The 

urine specific gravity reading (USG) was determined using a refractomer (Atago 

T2-NE Clinical, Japan). 

 

3.5 Viral RNA extraction for blood and urine samples 

 

The whole blood from the EDTA tube was used for the viral RNA 

extraction using QIAamp® RNA Blood Mini Kit (Germany) as instructed by the 

manufacturer (Appendix 8.3). The machines used throughout these process were 

vortex mixer (Snijder Tilburg, Holland), centrifuge machine (Hettich 

Zentrifugen, Germany). 

The urine sample was first centrifuged (Hettich Zentrifugen, Germany) to 

obtain the supernatant. A 1mL RNAlater® was mixed to 5 mL supernatant and 

vortex mixed (Snijder Tilburg, Holland). The viral RNA extraction was then 

carried out using the QIAamp® Viral RNA Mini Kit (Germany) as instructed by 
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the manufacturer (Appendix 8.4). Other machine used for these processes 

includes benchtop micro centrifuge (HettichMikro 20, Germany). 

 

3.6 RNA Quantification 

 

Viral RNA was later quantified using the Eppendorf BioSpectrometer® 

(Germany) and Eppendorf µCuvette (Germany) to obtain the concentration 

before subjected to the RT-PCR. 

 

3.7 Two-steps conventional reverse transcriptase polymerase chain reaction     

(RT-PCR) 

 

The first step of the RT-PCR was to convert the RNA to cDNA using the 

SensiFAST™ cDNA Synthesis Kit (Bioline, United Kingdom) as instructed by 

the manufacturer (Appendix 8.5). The second step of the RT-PCR was to 

amplify the DNA using MyTaq™ Mix (Bioline, United Kingdom) as instructed 

by the manufacturer (Appendix 8.6).  The machines used for both these steps 

were benchtop micro centrifuge (Eppendorf, Germany) and thermal cycler 

(C1000 Touch™ Thermal Cycler, California).  
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3.8 Agarose Gel Electrophoresis 

 

The product from the second step of the RT-PCR was used to run the 

Agarose Gel Electrophoresis using 1.5% Agarose gel and Bio-Rad PowerPac 

300 (USA). This step was done to separate the DNA according to the length of 

the base pairs The DNA fragments were then visualized using the Bio-Rad Gel 

Doc™ (USA). 

 

3.9 Statistical Analysis 

 

The statistical analysis was performed using the GraphPad Prism® 

software (GraphPad Software Inc, USA). The association between diseases of 

the renal/urinary system and detection of feline morbillivirus was analyzed using 

the Chi-square test, with 95% confidence interval (95% C.I)   
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4.0 RESULTS 

 

4.1 Descriptive data of the sample size 

 

4.1.1 Age  

 

 The cats sampled in this study were categorized into the age 

groups based on American Association of Feline Practitioners/American Animal 

Hospital (AFFP-AAHA) Feline Life Stage Guidelines (Appendix 8.7). Majority 

of the cats recruited are the junior cats (n=15), followed by the prime, senior, 

mature, kitten and geriatric categories. The age range of cats sampled in this 

study was between 6 months old to 18 years old with an average age of 4.7 years 

old as seen in Table 1.  

 

Categories Age No. of cats sampled (n) 

Kitten Birth to 6 months old 1 

Junior 7 month to 2 years old 15 

Prime 3 years to 6 years old 9 

Mature 7 years to 10 years old 4 

Senior 11 years to 14 years old 5 

Geriatric 15 years old and above 1 

Table 1: Age categories of the cats sampled 
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4.1.2 Sex 

 

The data of sex categories of this study was retrieved and tabulated in 

Table 2. Twenty-two male cats and 13 female cats were recruited. Out of the 22 

male cats, 8 were castrated while 14 were intact male cats. Four out of the 13 

females cats were spayed 9 were intact female cats. 

 

 

Categories No. of cats sampled (n) 

Intact male 14 

Castrated male 8 

Intact female 9 

Spayed female 4 

 

 

 

 

 

 

 

 

 

Table 2: Sex categories of the cats sampled 
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4.1.3 Type of management 

 

The data of the management of cats sampled in this study was 

categorized and tabulated in Table 3. Thirty cats were managed indoor while five 

were semi-roamers. 

 

 

Management No. of cats sampled (n) 

Indoor 30 

Semi-roamer 5 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Type of management of the cats sampled 
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4.2 Healthy and renal/urinary system diseased cats 

 

Based on the inclusion criteria and sub-grouping set in this study, out of 35 

cats, twenty-two (63.0%) cats were healthy and thirteen cats (37.0%) were with 

diseases related to the renal/urinary systems.  

 

 

Categories No. of cats sampled (n) Percentage (%) 

Healthy 22 63.0% 

Renal/urinary diseased cats 13 37.0% 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Healthy and renal/urinary diseased cats 

sampled 
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4.3 Detection rate of FmoPV in blood samples (n=25 cats) 

 

The detection of FmoPV in blood samples in this study was found to be 

4.0% whereby 1 cat out of 25 cats sampled was positive for FmoPV. 

 

 

Categories No. of cats sampled (n) Detection rate in blood 

samples (%) 

FmoPV positive 1 4.0% 

FmoPV negative 24 96.0% 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Detection rate of FmoPV in blood samples by using RT-PCR 
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4.4 Detection rate of FmoPV in urine samples (n=27 cats)  

 

The detection of FmoPV in urine samples in this study was found to be 

63.0% with 17 out of 27 cats sampled were positive for FmoPV. 

 

 

Categories No. of cats sampled (n) Detection rate in urine 

samples (%) 

FmoPV positive 17 63.0% 

FmoPV negative 10 37.0% 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Detection rate of FmoPV in urine samples by using RT-PCR 
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4.5 Prevalence of FmoPV   

 

The prevalence of FmoPV in this study was 48.6% with 17 out of 35 cats 

sampled detected positive for FmoPV as seen in Figure 1. 
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4.6 Association between renal/urinary system diseases and FmoPV 

 

Chi-square analysis was done and the data was tabulated in Table 7. Based 

on the Chi-square analysis, there was no association (P=0.11) between presence 

of renal/urinary system disease with detection of morbillivirus in this cohort of 

cats.  

 

 

 

 

 

 

 

 

 

 

Data 

Analyzed 

FmoPV 

positive 

FmoPV 

negative 

Total P 

value 

Odds  

Ratio 

95% 

Confidence 

Interval of the 

Difference 

Lower Upper 

Healthy cats 13 9 22  

0.11 

 

3.250 

 

0.7602 

 

13.89 Renal/urinary 

system 

diseased cats 

4 9 13 

Total 17 18 35 

Table 7: Data analysis to obtain the association between renal/urinary 

system diseases and FmoPV 
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5.0 DISCUSSION 

 

5.1 Detection rate of feline morbillivirus 

 

The detection rate of FmoPV was found to be 4.0% in the blood and 63.0% 

in urine sample. The result of our study is consistent with the study done by Woo 

and company in 2012 where detection of FmoPV is higher in urine samples 

compared to the blood samples (Woo et al., 2012).  

In contrast with study done by Furuya and co-researchers in 2013, the 

detection of FmoPV in blood samples was higher than the urine samples. However, 

the sample size (n=10) was smaller than the present study which would possibly 

give a higher detection rate in that study.  

 

5.2 Prevalence rate of feline morbillivirus 

 

The prevalence of feline morbillivirus in this study is 48.6%. In comparison 

with other reported study, the prevalence of FmoPV in Hong Kong was 12.3% (Woo 

et al., 2012) and in Japan was 6.5% (Furuya et al., 2013). Based on these results 

obtained in our study, the prevalence of FmoPV was higher most probably due to 

sample selection whereby the cats in this study was grouped into healthy and 

renal/urinary system diseases while random sampling was done in both Hong Kong 

and Japan. Besides that, the geographical location of our sampling area was 
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restricted to one state/region while the sample collection of the other studies 

involved a much larger geographical location involving different regions (Sakaguchi 

et al., 2014). 

 

5.3 Association between renal/urinary system diseases and feline morbillivirus 

 

In this study, it can be concluded that there was no significant association 

between presence renal/urinary system diseases and detection of morbillivirus in 

cats. However, the study conducted by Woo et al., (2012) shown that there was 

significant association between tubulointerstitial nephritis and feline morbillivirus. 

This is based on (P<0.05) by Zar, (1999). Sakaguchi et al., (2014) reported that no 

clear relationship was found between FmoPV infection and nephritis which was 

determined by detection of FmoPV RNA in urine and/or anti-FmoPV antibodies. 

The classification of cats with diseases related to the renal/urinary system in this 

cohort was based on both serum urea/creatinine and USG analysis which did not 

accurately reflect the current pathological state of a particular cat. Therefore, 

histopathological examination of kidneys of the FmoPV positive cats is 

recommended to determine the pathological state of a FmoPV positive cat and the 

association with tubulointerstitial nephritis. Furthermore, an epidemiological study 

with larger sample size from various locations besides Selangor is recommended in 

further study to understand the association between renal/urinary system diseases 
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and FmoPV. Other cats such as the pet cats and the stray cats can be sampled to 

determine the actual prevalence of FmoPV in Malaysia. 

In this study, the detection rate of FmoPV in healthy cats was higher 

compared to those with concurrent renal/urinary system-diseases. Since the 

epidemiology and the direct pathological consequences of this virus is unknown, 

further study should be carried out to determine the association between 

renal/urinary system diseases and FmoPV.   

In 2011, MacLachlan & Dubovi stated that standard serological; antigen 

detection tests and virus isolation were usually done to detect morbillivirus 

infections. Test kits for common morbillivirus infection such as for the CDV are 

available in the market (Appendix 8.8). This test kit would decrease the time 

consumption and work load in detecting the virus unlike the standard serological or 

virus culture in the laboratory. Further study should be carried out to understand the 

pathogenesis and the antigen-antibodies which may help to produce test kits for 

detection of FmoPV antigen.  

According to Buczkowski et al., (2014) vaccines have been available for 

other diseases caused by morbillivirus such as the measles, rinderpest, canine 

distemper and peste des petits ruminats. Additional development of vaccines will aid 

the disruption of circulation of these morbilliviruses and even eradicate them in the 

near future as vaccination could be the best way to fight against morbilliviruses 

infection (de Vries et al., 2015). 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

 

The detection rate of feline morbillivirus in Malaysia is 4.0% in blood 

samples and 63.0% in urine samples. Since the sample size is quite small and do not 

include other factors in the inclusion criteria such as the type of management of the 

cats, a larger sampling size with more inclusion criteria could reflect a better 

detection rate in a larger cat population. 

The prevalence of feline morbillivirus in Malaysia is 48.6%. This prevalence 

is higher compared to the other studies conducted. Sampling collection were from 

cats in a smaller region of the Klang Valley. Therefore, a larger sampling size and 

area will cover more cats with different backgrounds (i.e. pet and stray cats) to 

determine the true prevalence rate of feline morbillivirus in Malaysia. 

Lastly, we could conclude from this study that there was no significant 

association between the renal/urinary system diseases and feline morbillivirus. 

Besides that, phylogenetic analysis is recommended to compare the local isolates 

with the isolates found in other studies to determine the origin and relationship of 

our local isolates. In addition, virus culture and isolation of our local FmoPV should 

be conducted to maintain the viral RNA stock found in our local cats.  
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8.0 APPENDICES 

 

8.1 Client Consent Forms ( English and Bahasa Melayu) 
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8.1 Continue 
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8.2 Patient information form 
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8.3 Instructions for QIAamp® RNA Blood Mini Kit 
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8.3 Continue 
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8.3 Continue 
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8.4 Instructions for QIAamp® Viral RNA Mini Kit 
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8.4 Continue 
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8.4 Continue 
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8.5 Instructions for SensiFAST™ cDNA Synthesis Kit 
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8.6 Instructions for MyTaq™ Mix 
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8.7 AFFP-AAHA Feline Life Stage Guidelines 

 

 

 

Source: American Animal Hospital Association (AAHA), 2010 
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8.8 Anigen Rapid CDV Ag Test Kit 
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8.9 Patient Details 

No. Patient 

ID 

Sex Age Management USG Serum 

Urea 

Serum 

creatinine 

FmoPV 

Blood 

FmoPV 

Urine 

Diagnosis 

1. 1

. 

Sugar 1yo F  Indoor - 6.6 156 Negative - Healthy 

2.  Jade 6mo F Indoor 1.035 7.4 112 Negative Positive Healthy 

3.  Oreo 1yo M Indoor 1.037 9.3 168 Negative Negative Obstructive 

FLUTD 

4.  Labu 1yo CM Indoor 1.034 9.3 128 Negative Negative Obstructive 

FLUTD 

5.  Crystal 13yo CM Indoor 1.037 9.4 141 Negative Positive Healthy 

6.  Mamiko 8yo F Semi-roamer - 4.8 90 Negative - Healthy 

7.  Cumi 1yo M Indoor 1.028 11.6 140 - Positive Healthy 

8.  Sasha 8mo F Indoor 1.055 7.0 124 - Positive Healthy 

9.  Yulia 8mo F Indoor 1.046 7.5 141 Negative Positive Healthy 

10.  Tarzan 7mo M Indoor 1.051 5.8 127 Negative Positive Healthy 

11.  Baby 6yo F Indoor 1.012 90.9 1062 Negative Positive CKD Stage 

IV 

12.  Ziggi 18yo CM Indoor 1.021 14.5 328 Negative Positive CKD Stage 

III 

13.  Ortiz 2yo M Indoor 1.036 14.9 150 Negative Positive Non-

obstructive 

FLUTD 

14.  Bubu 2yo M Indoor 1.050 8.9 139 - Positive Healthy 

15.  Snow 2yo M Indoor 1.020 6.1 91 - Positive Healthy 

16.  Mummy 14yo SF Indoor 1.036 11.2 183 - Positive Healthy 

17.  Lucky 11yo SF Indoor 1.034 13.2 118 Negative Negative Healthy 

18.  Tommy 11yo CM Indoor - 11.7 110 Negative - Healthy 

19.  Chiki 7yo F Indoor - 8.3 60 Negative - Healthy 
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20.  Teddy 2yo CM Indoor 1.030 - - - Negative Obstructive 

FLUTD 

21.  Kuttiama 3yo SF Indoor 1.058 11.0 139 Negative Negative Healthy 

22.  Simba 11mo M Semi-roamer 1.038 14.0 128 Negative Positive Healthy 

23.  Adik 3yo CM Indoor 1.040 10.4 196 Positive Positive CKD Stage 

II 

24.  Blur 7yo M Indoor 1.023 74.1 996 Negative Negative CKD Stage 

IV 

25.  Qaseh 5yo CM Indoor 1.021 41.9 1219 Negative Negative Obstructive 

FLUTD 

26.  Henry 3yo M Indoor - 8.4 180 Negative - Healthy 

27. r
t

f 

Bonnie 3yo SF Indoor - 9.9 148 Negative - Healthy 

28.  Garfield 2yo M Semi-roamer 1.018 56.4 887 Negative Negative Obstructive 

FLUTD 

29.  Acing 7yo M Indoor 1.014 37.8 294 - Negative CKD Stage 

III 

30.  Hanny 14yo F Indoor - 13.2 277 Negative - CKD Stage 

III 

31.  Melly 2yo F Indoor - 8.0 115 Negative - Healthy 

32.  Momo 4yo M Indoor 1.026 13.4 141 Negative Positive Healthy 

33.  Gentle 

Giant 

4yo CM Semi-roamer 1.051 7.0 101 Negative Positive Healthy 

34.  Lulu 1yo M Indoor 1.024 - - - Negative Obstructive 

FLUTD 

35.  Kuning 3yo M Semi-roamer 1.051 8.2 87 Negative Positive Healthy 

 

mo: months old 

yo: years old 

M: Male 

F: Female 

CM: Castrated 

male 

SF: Spayed 

female 

USG: Urine 

Specific 

Gravity 

FmoPV: Feline 

morbillivirus 

CKD: Chronic 

Kidney Disease 

FLUTD: Feline 

Lower Urinary 

Tract Disease 
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