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 Leptospirosis is a communicable disease of humans and animals caused by infection 
with Leptospira spp. It is considered a re-emerging infection that reported by outbreaks 

in both developed and developing countries including the United States, countries of 

Latin America and Southeast Asia. Leptospirosis has been recorded as endemic in 
Malaysia since four decades. Several outbreaks has occurred exemplifying by the Eco-

Challenge Sabah 2000 competition, when caused in cases of people mortality and 

raised health authorities worried. Rats were recorded as the main source of infection 

since they maintain most of the leptospiral serovars. Leptospires colonized the renal 

tubules of the rat kidneys and then, rats disseminated the infection to the environment. 

Humans exposed to infection via direct or indirect contact with the urine or blood of 
infected animals. The objective of this study was to determine the serologic and 

molecular prevalence of Leptospira spp. circulating within rat communities in Kuala 

Lumpur. A total of 112 wild rats were trapped;  R rattus (84%) and R norvegicus (16%) 
from four urban slums locations in Kuala Lumpur. Blood samples and kidneys of all 

animals were collected. Anti leptospiral antibodies were detected in sera by 

microscopic agglutination test (MAT). Kidney tissues were subjected to leptospiral 
DNA extraction and screened for Leptospira infection by multiplex PCR examined 

with two sets of primers; 16S rRNA and lipL32. Results: 63/112 (56%) sera were 

detected positive for anti leptospiral antibodies. Serovars; Bataviae and Javanica were 
recorded as recent infection. whereas, Icterohearragia, Canicola, Australis, Pomona and 

Andamana were reported as previous infection. mPCR assay confirmed the infection; 
60 /112 (53.6%) of DNA samples were positive to 16S rRNA gene and 56 /112 (50%) 

of DNA were positive to lipL32 gene (the gene of virulence). Cohens’ K was carried for 

agreement between PCR-16S rRNA, PCR- lipL32 detection and serologic detection by 
MAT. The agreement was an almost perfect between mPCR-16S rRNA, lipL32 and 

MAT; K=1.000, 0.929 respectively with a significant differences P<0.001. PCR16S 

rRNA, lipL32 sensitivity was 100% in comparison with MAT. Whereas, PCR-16S 

rRNA, lipL32 specificity was 100% and 93.3% respectively in comparison with MAT. 

Categories such as rat species, gender and age were studied. The infection is more 

common among adult rats than sub-adults and this difference was statistically 
significant (χ2 = 6.748a; P=0.009). whereas, species and gender were not statically 
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significant. In conclusion, this study determined the serologic and molecular occurrence 

of current infected serovars of Leptospira spp. that circulating in rats’ population from 

Kuala Lumpur. Furthermore, the study demonstrated that rat’s carriage of a clinically 

significant pathogenic Leptospira spp. since it possesses the virulent gene lipL32 which 

could pose health risks to humans and animals.  

 

INTRODUCTION 

 

Leptospirosis is global zoonotic disease of humans and animals caused by infection with pathogenic 

leptospires. Most of the pathogenic serogroups of Leptospira belong to the L interrogans and L borgpetersenii 

species (Ahmed et al., 2012). It has significantly impact on public health and livestock production (Palaniappan 

et al., 2007). Leptospirosis is re-emerging in Malaysia since the warm tropical weather and the heavy rains in 

favour its growth and multiplication (Lim, 2011). Kuala Lumpur city characterized by tropical climate and the 

humidity is in high level all over the year. The temperature is ranging between 30 °C-36 °C and heavy rainfall 

coinciding with the monsoon season. Studies on environmental specimen revealed that pH of water and soil play 

significant roles in survival of Leptospira species in Malaysian ecosystem (Bharti et al., 2003; Adler and de la 

Peña Moctezuma 2010). Outdoor recreational activities have also been associated with leptospirosis. One of the 

largest outbreaks was reported among participants of the Eco-Challenge that took place in Sabah in 2000 (Sejvar 

et al., 2003).  Rats have been identified as the primary source of infection to humans (Tulsiani, 2010; Costa et al 

2014). Moreover, high population of rat reservoirs in localities, residential houses and public restaurants and 

eateries immensely contribute to the conservation and persistence of the pathogenic leptospires in the 

environment (Lim, 2011; Feng et al., 2014). Leptospiral organisms inhabits the renal tubules of rats and are 

excreted in the urine thereby continuously contaminating the environment particularly water bodies. Humans 

and animals contact leptospirosis by direct and indirect interaction with infected animals and their contaminated 

excretions such as blood and urine (Lau et al., 2010 a; Lau et al., 2010b). Three decades ago, 37 serovars have 

been reported by Bahaman and Ibrahim (1988) circulated in Malaysia. Most of these serovars had been isolated 

from rats commonly found around human habitations and wet market areas (Bahaman and Ibrahim, 1988). 

Recently,  the assessement for distribution of Leptospira species in malaysian environment were done by several 

researchers with isolation of the pathogenic leptospires from;clinical samples of human, animals, rodents, wild 

mammals and water bodies (Mohamed-Hassan et al., 2010; Ridzlan et al., 2010; Shafei et al., 2012, Benacer et 

al.,3013;Suhaila et al.,2015; Thayaparan et al.,2015).  

Leptospirosis has wide range of clinical symptoms and easily misdiagnose with other disease of ''influenza 

like illness'' such as Typhoid fever, hepatitis and dengue fever (OIE, 2014). Many bacteriologic, serologic 

techniques available for primary detection of leptospirosis such as immune-peroxidase staining (Silva, 2005), 

direct test of urine and blood with dark field microscopy DFM and isolation of bacteria. However, these 

methods have some limitation as the concentration of leptospires may be very low to diagnose and stage of 

infection (Gangadhar et al., 2008 Sharma and Kalawt, 2008). Microscopic agglutination test (MAT) is most 

extensively used as serological method for diagnosis of Leptospira infection. MAT can be developed using live 

antigens representing all the circulating serovars in a given locality. The sensitivity of the MAT could be further 

enhanced by using local isolates in addition to the reference liptospiral strains. That will aid clarification of 

results among other laboratories (OIE, 2014). Though, MAT has some drawbacks; the method is arduous, takes 

long time, and requires large pool of reference strains. 

Rapid detection of leptospirs in clinical specimens is required. Polymerase chain reaction PCR assay is one 

of the molecular approaches that have been effectively applied for rapid diagnosis of leptospirosis. PCR assay 

has high sensitivity and capable of detecting unlimited number of microorganisms in a wide range of clinical 

specimens (Merien et al., 1992; Ooteman, 2006). Multiplex PCR has facilitated the detection and determination 

of both members of the genus Leptospira as well as pathogenic species. Moreover, applying mPCR for rapid 

detection of  Leptospira infection based on amplification of two genes at the same time (16S rRNA and lipL32) 

confirm the detection of pathogenic strain rapidly with high sensitivity and specificity for diagnostic goal 

(Ahmed et al., 2012). 

According to the Malaysian Ministry of Health, there is an increase in the number of cases reported from 

263 cases in 2004 to 3665 cases in 2012 (Bejo S, 2012). Previous intervention efforts were directed towards 

human and animal cases particularly following outbreaks as a result of heavy down pour or flooding. 

Therefore, the importance of acquiring sufficient data and information on the status of leptospirosis among 

urban rat populations in Malaysia cannot be overemphasized. Hence, the present study was aimed at 

detecting and determining the prevalence the leptospira among urban rats in localities of Kuala Lumpur using 

the MAT and mPCR.  
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MATERIALS AND METHODS 

 

Study area:   

Rats were trapped using the four-sided wire traps at four different locations; Pudu market, Raja Bot market, 

Selayang market and Sentul market in KL the capital city of Malaysia. Samples were collected from Dec 2014 

to Feb 2015. Trapped rats were identified based on physical appearance and body dimensions (Medway, 1983).  

 

Samples collection:  
Rats were euthanized by inhalation of 60% carbon dioxide for 5 minutes (compressed small cylinder set in 

fully closed chamber contain five animals).When animal was still breathing 1-3 ml of blood was collected and 

left to stand 30 minutes for serum separation. Kidney samples were harvested after post-mortem and 

immediately transported in ice box to the Bacteriology Lab of Veterinary Medicine Faculty, University Putra 

Malaysia UPM. Sera were centrifuged at 4000×g for 5 minutes at room temperature and stored at -30°C until 

required. 

 

Anti leptospiral antibodies detection by microscopic agglutination test MAT:  

112 sera were examined against 18 reference leptospiral serovars. Live antigen of a 7 days old reference 

cultures representing the common serogroups in Malaysia were used (Table1). Culture was diluted to 1x108 cell 

/ml with PBS pH7.4 in a 96 well plate. Sera were screened at titer 1:20 with references. First, 6µl of serum was 

added per well of first column containing 54 µl of PBS (pH 7.4). The mixture was serially diluted from 1:10 to 

1:2560. 30µl of antigen were added per well and plates incubated at 37ᴼC for 1hour. The reaction was viewed 

using dark field microscopy. End point titer was taken as agglutination of leptospires 50% or more and the 

sample considered positive if titer > 40.  

 

Detection and determination of pathogenic leptospires by mPCR:  
Genomic DNA was extracted using the Qiagen DNeasy Blood & Tissue Kit according to the 

manufacturer’s instructions. Amplification of DNA was achieved using two sets of primers; the first primers 

16S genus-specific F 5'-CAT GCA AGT CAA GCG GAG TA-3' and R 5'-AGT TGA GCC CGC AGT TTT C-

3'. The second primers; lipL32 pathogenic species; F 5'-GTC GAC ATG AAA AAA CTT TCG ATT TTG-3' 

and R5'-CTG CAG TTA CTT AGT CGC GTC AGA AGC-3' (Cheema, 2007; Ahmed et al., 2011). The 25µl 

reaction volumes containing 5µl of DNA, 12.5µl TopTaq master mix, 1.25µl of both pairs of forward and 

reverse primers and 2.5µl RNAse free water. PCR protocol ; initial denaturation at 94ᴼC for 5minutes, 30 cycles 

of denaturation at 94ᴼC for 30 seconds, annealing at 58ᴼC for 45 seconds, extension at 72ᴼC for 30 seconds and 

final extension at 72ᴼC for 6minutes. Amplified product was viewed by 1.2% agarose gel electrophoresis at 100 

Volts for 60 minutes after staining with ethidium bromide. 

 

Statistical analysis:   

The statistical analysis was done using SPSS version 20 (SPSS Inc. Chicago, IL). The association between 

independent parameters was tested on chi square test and the P values obtained. Cohen’s Kappa analysis was 

carried out for agreement test. The confidence level was set as 95%.The P value lower than 0.05 was considered 

statistically significant. 

 

Results: 

Serology:  
Of 112 trapped rats; 94 (84%) were Rattus rattus while, 18 (16%) were Rattus norvegicus. Seventy seven 

(69%) were males and 35 (31 %) were females comprising of 82 (73%) adults and 30 (27%) sub adults 

(Figure1). The predominant serovars detected among R. rattus were; Javanica19 (20.2%), Bataviae15 (16.0%), 

Canicola 6 (5.3%), Australis 4 (3.5%), Icterohaemorrhgia 3(3.2%), Patoc 3 (3.2%), and Andamana 2 (2.1%). 

while, Icterohaemorrhgia 5 (27.7%), Javanica 2 (11.1%), Pomona 2 (11.1%) and Andamana 2 (11.1%) were 

detected in Rattus norvegcius specie (Figure2). 

 Microscopic agglutination test result (Table2) revealed that: 60(54%) out of 112 collected sera were 

positive to anti leptospiral antibodies detected in R rattus although, the difference was not statistically 

significant (χ2 = 0.490a; P=0. 484) than R norvegcius. Sex based predisposition indicated that there were more 

males than female though yet again, the difference wasn’t statistically significant (χ2 = 1.765a; P=0. 184). Age-

wise prevalence showed that the infection is more common among adult rats than non-adults and this difference 

was statistically significant (χ2 = 6.748a; P=0.009).  

Eight out of the 18 reference antigens reacted with the positive sera at titer values ranging from 20 to 1280. 

Batavia had the highest titer followed by Javanica, Icterohaemorrahgia and Canicola (Table3). According to the 

different locations sampled, 21 sera were reacted against Javanica from Raja market, Sentual market and 
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Selayarg market. Whereas, 15 were reacted against Bataviae from rats trapped from Pudu market. Other 

serovars distribution based on area sampled (Figure 3).  

 

Molecular analysis:  
mPCR assay (Figure4) showed that: 60 (53.6%) of the 112 DNA samples isolated from rat kidney tissue 

were positive for the 16S rRNA primers whereas, 56(50%) were positive for pathogenic lipL32. A comparative 

assessment between mPCR and MAT results was conducted using Cohens’ K to establish agreement between 

kidney tissues examined by PCR-16S rRNA and serologic detection by MAT (Table4). The result was an almost 

perfect agreement between the two tests K=1.000 with a significant differences P<0.001. The sensitivity and the 

specificity of both tests were 100%. Similar result was obtained using Cohen’s’ K for PCR- lipL32 and MAT, 

although the specificity was 93.3% unlike the 16S rRNA that had 100% for both sensitivity and sensitivity. 

mPCR results were closely to results obtained by MAT(Figure5).The multiplexing assay exemplified by 

(Figure6).     

 

Discussion: 

Rats and other rodent species are known to be carriers of numerous infectious agents causing significant 

human infection and deaths in many regions of the world (Kosoy, 2015). They are known as the main reservoir 

host for Leptospira spp. and the primary source of human infection capable to disseminate the pathogen thru 

their urine in that way causing water and soil spread infection (Himsworth et al., 2013). Leptospires colonizes 

renal tubules of infected host with long period persistent and consistently being shed in the urine thereby 

contaminating the environment (Nakamura et al., 2013; Costa et al., 2014). 

Leptospirosis is an endemic disease in Malaysia and recently there has been an increase in the number of 

human reported cases (Lim, 2011; Pui et al., 2015 Suut et al., 2016). Rapid urbanization and proliferation of 

urban slums currently being experienced in low and middle-income countries in addition to nature of tropical 

weather (Ooi & Phua, 2007). Such as flooding, monsoon season all these factors contribute in broadcasting the 

infection. Furthermore extreme climatic events such as typhoons and hurricanes have precipitated urban 

epidemics, as exemplified by the 2005 outbreak in Mumbai (Maskey et al., 2005). In the present study, the R 

rattus and R norvegicus identified as the predominating species inhabiting the Kuala Lumpur province has been 

reported to be the common commensal rodents found in human residence in the capital city. The percentage of R 

rattus caught (83.9%) were four times more than the R norvegicus (16.1%). This is similar to report by Benacer 

et al. (2013). Both species of rats are commensal rats that generally found living closely to human habitation 

and dependent on human wastes for feeding, water and space for sheltering (Benacer et al., 2013). 

The four locations sampled were all wet markets where fresh food and vegetables are sold, and they are 

common among most Asian countries. As the name implies, large amount of waste water are generated from 

washing of vegetables and floors as well as fishes and shellfish. Thus, tons of rubbish is collected daily and 

discarded into numerous steel containers. Leftover garbage falls to the ground establishing temporary grounds 

for rats to forage in. Likewise, the hawker centres, restaurants and roadside stalls sell cooked food so rats found 

there thrive on leftovers. In addition, open sewers and poor drainage work provides suitable grounds for rats to 

breed. The potential risk of acquiring leptospirosis and other rat borne infectious diseases is greater especially 

where the density of reservoir population is high that could increase chances of humans contracting the infection 

(Davis, 2005; Haake & Levett, 2015). In Malaysia, recent studies concentrated on rat populations associated 

with outbreak areas, such as national training service centres, oil palm estates, and forest habitat (Mohamed- 

Hassan et al., 2010; Ridzlan et al., 2010; Mohamed-Hassan et al., 2012). The present study serves to investigate 

this infection in the urban setting, where rats are known to live closely with humans.  

In this study although species based prevalence was not statistically significant, the frequency of infection 

in R rattus (81.7%) was more than in R. norvegicus (18.3%). This finding contradicted reports that the high 

population of R norvegicus is the main factors facilitating the transmission of leptospirosis (De Faria et al., 

2008). Male rats are more susceptible to infection due to their aggressive behaviours. In the present study, sex 

based prevalence was not statistically significant (P=0.184), although the frequency of infected males (63.3%) 

was more than infected females (36.7%), similar with studies by De Faria et al. (2008). High rate of infected 

males may be attributed to their dynamic movement and hostile behaviours that express their maturity. 

Significant difference was detected based on age (P=0.009). The study also revealed that adult rats are three 

times more likely carry infection compared to sub-adults. This finding concurred with finding of Krøjgaard et 

al. (2009). They reported that adult rats could carry more Leptospira than immature rats (Krøjgaard et al., 

2009). In recent years, development of capitals and towns has created proper environment for commensal 

rodents to exist within human residency since these rodents relied in their feeding on human food (Zain et al., 

2012). Both rat species are commensal and generally found living closely to human habitation and dependent on 

human wastes for food, water and space for shelter (Feng et al., 2014).  

In this study the collected rats’ sera were reacted with 8 different leptospiral serogroups. Javanica (18.8%) 

was the predominant followed by Batavia (13.4%) and then Icterohaemorrhagiae (7.1 %.). Javanica has been 



66                                                                        Ghada A Hasoun et al, 2017 

Australian Journal of Basic and Applied Sciences, 11(1) January 2017, Pages: 62-72 

 

reported as the major serovar among rats’ population in urban settlements, markets and rice-fields in the 

Philippines (Amilasan et al., 2012). Similarly, Shafei et al. (2012) had also reported serovars Bataviae and 

Javanica as the predominant serovars detected among town service workers in north-eastern states of Malaysia 

(Shafei et al., 2012). Thus, observations of this study agreed with previous works that the presence of serovar 

Javanica among the urban rats could be as a result of migration of infected rats from the rural area to the urban 

cities. Transportation of goods such as rice, fruits and livestock come to be as tool to carry rats rural to urban 

area (Loan et al., 2015). This may probably explain the high number of positive rats infected with serogroup 

Javanica from Selayarg wet mark where raw foods were brought from rural areas to be sold in the capital city. 

As well Raja bot market where stalls and hawkers were abundant in addition to pets’ and leather trading. The 

seroprevalence rate of serovar Bataviae was high as recorded in this study whereas it was low less than 7.5% in 

other studied in Malaysia (Mohamed-Hassan et al., 2012; Benacer et al., 2013). In the present study Canicola 

(5.4%) detected as the fourth circulating serovar, and this result agreed with result obtained by Mohamed-

Hassan et al. (2010). They recorded Canicola serovar as the second highest infecting serovar circulating within 

rat population (Mohamed- Hassan et al., 2010). Recent studies carried out in Vietnam among urban rats 

revealed; Javanica, Louisiana, Copenageni , Cynopterie , Pomona and Icterohaemorrhagiae as the predominat 

serovars in Vietnam urbans (Loan et al., 2015). Likewise the study conducted among municipal service workers 

in Selangor State of Malaysia, was detected; Copenhageni, Hardjobovis, Lai, Bataviae, Patoc, Celledoni, 

Hardjoprajitno, Tarrasovi, and Pomona among sera of municipal service workers in Malyasia (Suhaila et al., 

2015). This further confirmed leptospirosis as an occupational infection especially with town cleaners and 

garbage collectors. Icterohaemorrhagia serovar was incriminated as causative agent of human leptospirosis 

worldwide since it has been associated with sever pulmonary involvement (Koizumi et al., 2009). 

In Malaysia, serum sample is considered positive when the titre >1:40 (Bahaman and Ibrahim, 1988). The 

present study revealed sera positive to anti leptospiral antibodies for serovar Bataviae had the highest antibody 

titre followed by Javanica (Table3). Whilst, anti leptospiral antibodies titres for the remaining serovars were 

equal or less than 1:80. Similar to previous reports high titre recorded may be indicative of on-going infection 

among the rat population whereas, the low titre may be as a result of previous infection. It was observed in this 

study that level of infection among rat population in Kuala Lumpur was (12%). However these results were 

comparatively higher than previous report by Benacer et al. (2013). They recorded a lower infection level in the 

capital city of Malaysia (Benacer et al., 2013). In this study, mPCR was developed for rapid detection of 

leptospires in kidney tissue of rats based on amplification of two sets of genes; 16SrRNA with amplicon size 

541bp and lipL32 with 819 bp (Cheema, 2007; Ahmed et al., 2011). Although detection using the 16SrRNA 

(53.6%) was higher than lipL32gene (50%), which is the major outer-membrane lipoprotein found in pathogenic 

leptospira infection that carry risk of zoonosis to human (Figure4). The outcomes of the present study agreed 

with results of Mayer-Scholl et al. (2014). They screened leptospires in kidney tissues collected from rats in 

Europe and concluded that direct detection of leptospiral DNA in kidney tissues using two sets of primers 

(16SrRNA and lipL32gene) offered a decisive result rapidly (Mayer-Scholl et al., 2014). In a similar vein, these 

two sets of primers derived from 16SrRNA and lipL32 genes have been used to identify pathogenic from 

saprophytic leptospira in the environmental samples (Tansuphasiri et al., 2006). 

Proposing of two sets of primers compromising 16S rRNA which is the conserved gene throughout the 

leptospiral kingdom and another set of primers that detect the leptospiral major outer- membrane lipoprotein 

lipL32gene was succeeded in detection and determination of leptospira genus and pathogenicity. The outer- 

membrane lipoprotein lipL32gene is highly specific and absent in saprophytic leptospires as well in any other 

pathogenic bacteria. Expression of the major outer- membrane lipoprotein lipL32gene during the infection by all 

pathogenic strains accepted to be perfect candidate antigen for improvement of PCR test sensitivity and 

specificity (Haake et al., 2000, Ahmed et al., 20012). 

 The comparison between PCR-based testing using two sets of primers (16 S rRNA, lipL32) and the 

serologic detection for antileptospiral antibodies in sera of rats showed high sensitivity (100.0%) by MAT and 

PCR. Screening of kidney tissue with lipL32 detected pathogenic carriage and shedding. On the other hands, 16 

S rRNA contributed in detection of both non-pathogenic and pathogenic kidney carrier status (Table5). Whilst, 

serologic detection with MAT revealed the previous and current circulating infection. Classically microscopic 

agglutination test MAT is considered the standard test for serological detection and is traditionally used to 

define the serogroups of infecting strains (Fang et al., 2015). Since this study focused more on molecular 

methodology for detection and determination the pathogenic isolate, the MAT was conducted post-PCR for a 

comparison between results obtained. The study revealed that all animals’ positive sera for MAT were equally 

positive for kidney tissue screening by mPCR, except three sera that positive to anti-leptospiral antibodies 

against serogroup Patoc (Figure5). 
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Table 1: Standard leptospiral Ag used in MAT 

No. Species Serovar Strain 

1 L. biflexa Andaman CH11 
2 L. interrogans Australis Ballico 

3 L. interrogans Autumnalis Akiyami A 

4 L. interrogans Bataviae Swart 
5 L. interrogans Canicola Hond Utrecht IV 

6 L. weilii Celledoni Celledoni 

7 L. interrogans Copenhageni M20 
8 L. kirchneri Cynopteri 3522C 

9 L. interrogans Djasiman Djasiman 

10 L. kirchneri Grippotyphosa Moskva V 
11 L. interrogans Hardjo Hardjoprajitno 

12 L. interrogans Hardjobovis 117123 

13 L. interrogans Hebdomadis Hebdomadis 
14 L. interrogans Icterohaemorrhagiae RGA 

15 L. borgpetersenii Javanica Veldrat Bataviae 46 

16 L. biflexa Patoc Patoc I 
17 L. interrogans Pomona Pomona 

18 L. interrogans Pyrogenes Salinem 

 

 
Fig. 1: Composition of rats  

 

 
Fig. 2: Distribution of infected serogroups between rat species 
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Table 2: Seroprevalence of infection according to rat species, sex and age 

Variable Level Positive (%) Negative (%) 2 P value 

Species R rattus 49(81.7) 45(86.5) .490a .484 
 R norveg 11(18.3) 7(13.5)   

Sex Male 38(63.3) 39(75.0) 1.765a .184 

 Female 22(36.7) 13(25.0)   

Age Adult 50(83.3) 32(61.5) 6.748a .009 
 Sub adult 10(16.7) 20(38.5)   

Odds Ratio=0.320 (95% Confidence interval upper 0.133-lower0.771) 

 
Table 3:  Frequency of antibodies titer in rat sera 

Serovar                                          Titer Total 

 20 40 80 160 320 640 1280 2560   

Javanica 6 10  5 - - - - - 21 

Bataviae - - 3 5 4   2  1  - 15 
Ictero 3 5 - - - - - - 8 

Canicola 2 4 - - - - - - 6 

Autralis 3 1 - - - - - - 4 
Pomona - 2 - - - - - - 2 

 Anda 2 2 - - - - - - 4 

Patoc - 3 - - - - - - 3 
Total 13 29 8 8 4 2 1 - 63 

 

 
Fig. 3: Distribution of serogroups on four selected sites in Kuala Lumpur   

 

 
Fig. 4: Per cent of mPCR amplification by 16S rRNA and lipL32 genes. 
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Table 4: Comparison between mPCR detection and MAT 

  MAT   

 K value  P value Sensitivity Specificity 

 

PCR-16rRNA 1.000 0.001 100.0% 100.0% 

 

PCR-lipL32 0.929 0.001 100.0% 93.3% 

 

 

 
Fig. 5: Total   samples detected by MAT and mPCR 

 

 
 

Fig. 6: mPCR amplification of 819 bp Lipl32 gene and 541bp 16S rRNA gene: Lane M= 100 bp molecular DNA 

marker, Lane 1 , K83 positive sample for LipL 32 gene and 16S rRNA gene, Lane 21 positive control 

=Canicola, Lane 22 negative control.  Lane 3-5 positive samples for 16S rRNA gene fragment, Lane 5-

20 positive samples for both LipL 32 gene and 16S rRNA gene fragments 

 

Conclusion: 

This study presented valuable evidence about the prevalence of Leptospira infection among urban rats 

inhabiting the localities of the capital city of Malaysia. Leptospirosis is still recognized as one of the major 

public health challenges in Malaysia. This study successfully detected the presence of pathogenic Leptospira 

spp within multiple sites in the Kuala Lumpur and across two dominates rat species, particularly R rattus. As 

well detection of the pathogenic serogroups that are being maintained within the rat populations in the capital 

city Kuala Lumpur. It was also possible to determine that both serogroups; Javanica and Bataviae were 

predominate within these animals.  Hence, serovars belonging to these serogroups have been shown to cause 

infection in humans and a wide range of domestic animals in Malaysia. Furtheremore, existing of rats in human 

residence and workplaces leading to damage to their possessions and spread the infection. R rattus found to be 

seropositive for both dominate serovars. Therefore, the density of R rattus has been observed to facilitate spread 
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of infection within their species. Still, rats from R rattus species represent health threat to humans in term of 

their seropositive status. High titer of anti leptospiral antibodies detected in their sera proposed the existing of 

current infection with two leptospiral serovars; Javanica and Bataviae. This finding highlights the risk of close 

vicinity of these reservoirs to humans in urban settings. Thus, assessment and regular monitoring of infection by 

rats is necessary to report a significant health problem and offer hypothesis that can assist to set of effective 

public health policy. Efficient rats control programme is essential for eliminating the source of shedding and 

infection.  

Rapid detection of Leptospira infection is necessary for early diagnosis since it indicated the existence of 

active infection. Early diagnosis of leptospirosis could not achieved by conventional methods such as isolation 

and microscopic agglutination. Whereas, mPCR approved the reliability of using two pairs of primers at the 

same time to distinguish between pathogenic and saprophytic leptospires. This study successfully detected the 

presence of leptospires with pathogenic gene and conserved gene directly from kidney tissue of rats. Tissue 

screening with multiple genes particularly the conserved outer membrane lipoprotein gene lipL32 and species-

specific gene 16S rRNA derived a real expression about the pathogenic and non-pathogenic shedding in the 

study area. In addition, detection and characterization of leptospiral isolates is essential to determine the host 

maintenance and epidemiology related to human’s infection. PCR has been used for diagnosis of leptospirosis in 

human. This technique offers three categories: sensitivity; it detects very small amount of DNA, specificity; it 

ables to amplify the very small amount of DNA, speed; it allows rapid processing for detection of infection 

comparing with other techniques. 

The pathogenesis of Leptospira serovars; Bataviae and Javanica, Icteroheamorragia needs to be evaluated 

since these serovars have been isolated from humans in Brazil, Croatia and the Philippines respecively (Romero 

et al., 2003; Turk et al., 2009; Villanueva et al., 2014). Future studies searching pathogenic leptospira carriage 

and shedding in other animals requires to be done in Malaysia. 
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