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Rats are considered as one of the most important sources of leptospirosis as they are 

present in abundance in many environments. They caused significant economic losses 

and served as reservoirs for many zoonotic diseases. One of the diseases is leptospirosis 

which is considered a re-emerging disease in Malaysia. However, knowledge of the 

epizootic of leptospirosis and leptospiral serovars associated with rats is lacking. The 

objectives of the study therefore, were to determine the distribution of rats species and 

their carrier status. In addition to the determination of the seroprevalence of leptospiral 

infection in rats, the transmission of leptospiral infection from leptospires-contaminated 
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water to rats was also determined. In Malaysia, Rattus tiomanicus was found to be the 

dominant species found in Malaysian environments and it constitutes 86.0% (420 out of 

488 rats) of the rats caught in different types of localities; National Service Training 

Camps (Kelantan, Terengganu, Malacca and Selangor), oil palm estates (Terengganu 

and Malacca), Royal Belum rainforest (Perak), suburban areas (Kelantan and Perak) and 

PULAPOL (Negeri Sembilan). Sixty leptospiral isolates (12.3%) were successfully 

cultured from the kidneys of the rats caught. Polymerase chain reaction (PCR) assay 

revealed forty-two (8.6%) of the isolates were pathogenic as disclosed by the 16S 

primers. Majority of the pathogenic leptospires were isolated from rats caught in the 

National Service Training Camps (NSTC). The high rate in NSTC posed a major threat 

to the trainees as they were frequently involved in outdoor activities and exposed to 

infected environment. 

 

Microscopic agglutination test (MAT) and enzyme-linked immunosorbent assay 

(ELISA) were applied in the detection of leptospiral antibodies in the rat sera. Screening 

of the rat sera by ELISA disclosed a high seroprevalence (78.1%) of leptospiral infection 

among the captured rats. Higher prevalence of leptospiral IgG antibodies were observed 

in the NSTC than other selected places. In Malaysia, little information is available 

regarding the prevalence of leptospiral serovars in the rat population. Results from the 

MAT showed leptospiral infection due to eight serovars; icterohaemorrhagiae, canicola, 

djasiman, bataviae, ballum, australis, pyrogenes and hebdomadis. Icterohaemorrhagiae 

was seen as the dominant serovar detected in the rat sera. The titers ranged from 1:40 to 
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1:2560. However, the titers were frequently recorded between 1:40 to 1:80. The highest 

titer (1:2560) observed belonged to serovar australis. 

 

Water contaminated with leptospires was an important source for leptospiral infection in 

rats. Rats that have been exposed for 10 days with leptospire-contaminated water, 

appeared healthy and having no symptoms related to leptospiral infection. However, 

antibody to serovar icterohaemorrhagiae was detected with titer ranged from 1:80 to 

1:320.  As demonstrated by silver staining method, leptospires were observed from Day 

10 to Day 28 in the liver, spleen and kidneys.  Inflammation of the hepatocytes and 

spleen cells were marked by the presence of neutrophils, macrophages and lymphocytes 

as shown by Hematoxylin and Eosin staining. Interstitial nephritis was observed in the 

infected kidneys throughout the experiment. Inflammation of the tubules and glomeruli 

in the kidneys indicated chronic infection of leptospirosis in the infected rats.  

 

The findings of the present study provided information about the seroprevalence and 

carrier status of rats for pathogenic leptospires in Penisular Malaysia and their roles as 

reservoirs for the organisms. Leptospiral transmission within rat population occurs 

mainly through contact with leptospires-contaminated environments. Infected rats may 

become carriers and maintained infection for a long period, thus ensure the continuous 

circulation of leptospires in nature. Therefore, control of rat population is crucial in 

minimizing the risk of transmitting leptospirosis to human. 
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Tikus dianggap sebagai salah satu sumber yang paling penting kepada penyakit 

leptospirosis kerana mereka hadir dengan banyaknya di kawasan persekitaran. Tikus 

menyebabkan kerugian ekonomi yang signifikan dan bertindak sebagai takungan untuk 

banyak penyakit zoonotik. Salah satu daripadanya ialah leptospirosis yang dianggap 

sebagai penyakit yang muncul semula di Malaysia. Walau bagaimanapun pengetahuan 

mengenai epizootik leptospirosis dan serovar Leptospira yang berkaitan dengan tikus di 

Malaysia adalah kurang. Oleh itu, objektif kajian ini adalah untuk menentukan taburan 

spesies tikus dan status pembawa mereka. Selain daripada penentuan seroprevalen 

jangkitan Leptospira pada tikus, kajian mengenai penyebaran jangkitan leptospirosis 
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daripada air yang tercemar dengan bakteria Leptospira juga telah ditentukan. Di 

Malaysia, Rattus tiomanicus merupakan spesies yang dominan terdapat dalam 

persekitaran Malaysia dan ia menyumbang sebanyak  86.0 % (420 daripada 488 tikus) 

tikus yang berjaya ditangkap dalam pelbagai jenis lokaliti; Kem Latihan Khidmat 

Negara (Kelantan, Terengganu, Melaka dan Selangor), ladang kelapa sawit (Terengganu 

dan Melaka), hutan hujan Royal Belum (Perak), kawasan pinggir bandar (Kelantan dan 

Perak) dan PULAPOL (Negeri Sembilan). Enam puluh isolat leptospira (12.3%) telah 

berjaya diasingkan dari buah pinggang tikus yang ditangkap. Ujian tindakbalas berantai 

polimer (PCR) mendedahkan 42 (8.6%) daripada isolat yang diasingkan adalah patogen 

seperti yang dibuktikan oleh pasangan primer 16S. Majoriti patogen Leptospira telah 

diasingkan daripada tikus yang ditangkap di dalam Kem Khidmat Latihan Negara 

(PLKN).  Oleh hal yang demikian, ia mewujudkan ancaman kesihatan kepada pelatih 

kerana mereka sering terlibat dalam aktiviti luar dan terdedah kepada persekitaran yang 

tercemar.  

 

Ujian agglutinasi mikroskopik (MAT) dan enzim-immunosorbent (ELISA) telah 

digunakan untuk mengesan antibodi leptospira dalam darah tikus. Saringan darah tikus 

oleh ujian ELISA menunjukkan kadar seroprevalen yang tinggi (78.1%) di kalangan 

tikus-tikus yang ditangkap. Kadar prevalen antibodi IgG leptospiral diperhatikan lebih 

tinggi di Kem Khidmat Latihan Negara berbanding di tempat-tempat kajian yang 

lain. Di Malaysia, maklumat mengenai prevalen pelbagai serovar leptospiral dalam 

populasi tikus adalah terhad. Keputusan daripada ujian MAT menunjukkan jangkitan 

leptospiral adalah disebabkan oleh lapan serovar; icterohaemorrhagiae, canicola, 

djasiman, bataviae, ballum, australis, pyrogenes dan hebdomadis. Icterohaemorrhagiae 
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merupakan serovar dominan yang dikesan di dalam darah tikus dengan titers antibodi  

dari 1:40 ke 1:2560. Walau bagaimanapun, titer yang kerap direkod adalah di antara 

1:40 ke 1:80. Titer tertinggi (1:2560) yang dikesan adalah daripada serovar australis. 

 

Air yang tercemar dengan bakteria Leptospira merupakan medium terpenting bagi 

jangkitan leptospiral pada tikus. Tikus yang terdedah dengan air  yang disuntik dengan 

bakteria Leptospira selama 10 hari tidak menunjukkan gejala-gejala yang berkaitan 

dengan jangkitan leptospirosis. Walau bagaimanapun, antibodi untuk serovar 

icterohaemorrhagiae dikesan dengan titer antibodi di antara 1:80 ke 1:320. Seperti yang 

ditunjukkan oleh kaedah pewarnaan silver, bakteria Leptospira dapat diperhatikan dari 

hari ke-10  hingga hari ke-28 dalam hati, limpa dan buah pinggang. Keradangan 

hepatosit dan sel-sel limpa yang telah ditandai oleh kehadiran neutrofil, makrofaj dan 

limfosit seperti yang ditunjukkan oleh pewarnaan Hematoxylin dan Eosin. Keradangan 

nefron interstitial dapat diperhatikan di dalam buah pinggang yang dijangkiti selama 

tempoh eksperimen. Keradangan tubul dan glomeruli dalam buah pinggang 

menunjukkan jangkitan kronik leptospirosis di dalam tikus yang dijangkiti.  

 

Hasil kajian ini dapat menyediakan maklumat mengenai seroprevalen dan status 

pembawa tikus untuk Leptospira jenis patogen di Semenanjung Malaysia dan peranan 

mereka sebagai takungan untuk bakteria tersebut. Penyebaran leptospirosis di dalam 

populasi tikus berlaku terutamanya melalui sentuhan dengan persekitaran yang tercemar 

dengan bakteria Leptospira. Tikus yang dijangkiti boleh menjadi pembawa dan 

jangkitan berlarutan untuk tempoh yang lama, sekali gus memastikan kitaran yang 
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berterusan bakteria Leptospira pada alam semulajadi. Oleh itu, kawalan populasi tikus 

adalah penting dalam mengurangkan risiko penyebaran leptospirosis kepada manusia. 

 



© C
OPYRIG

HT U
PM

viii 

 

ACKNOWLEDGEMENTS 

 

First of all, I would like to express my sincere gratitude to Professor Dato’ Dr. Abdul 

Rani Bahaman, who has been my supervisor since the beginning of my study. He 

provided me with many helpful suggestions, important advice and constant 

encouragement during the course of this work.  

 

I also wish to express my appreciation to the members of my supervisory committee, 

Associate Professor Abdul Rahim Mutalib and Associate Professor Dr. Siti Khairani 

Bejo for their valuable suggestions and constructive advice. 

 

My keen appreciation goes to Fairuz Ridzlan, Encik Rahmat and Mr Supra for their 

valuable assistance in the field. Without their help, the field work would not have been 

accomplished in time.  

 

I would like to express special thanks to my family members for supporting and 

encouraging me to pursue this study. Without their encouragement, this study would not 

have been completed. 

 

 

 

 



© C
OPYRIG

HT U
PM

ix 

 

APPROVAL SHEET 

 

 

I certify that a Thesis Examination Committee has met on 15
th

 February 2012 to conduct 

the final examination of Siti Nabila Binti Mohamed Hassan on her thesis entitled 

“Prevalence and Transmission of Leptospiral Infection in Rats in Malaysia” in 

accordance with the Universities and Universiti Colleges Act 1971 and the Constitution 

of the Universiti Putra Malaysia [P.U.(A)106] 15 March 1998. The Committee 

recommends that the student be awarded the Master of Science.  

 

Members of the Thesis Examination Committee were as follows:  

 

 

Saleha Abdul Aziz, PhD 

Professor 

Faculty of Veterinary Medicine 

Universiti Putra Malaysia 

(Chairman) 

 

Hazilawati Hamzah, PhD 

Dr. 

Faculty of Veterinary Medicine 

Universiti Putra Malaysia 

(Internal Examiner) 

 

Md Sabri Mohd Yusoff, PhD 

Dr. 

Faculty of Veterinary Medicine 

Universiti Putra Malaysia 

(Internal Examiner) 

 

Sharifah Syed Hassan, PhD 

Associate Professor 

School of Medicine and Health Sciences 

Monash University 

Malaysia 

(External Examiner) 

  

     

..…………………………………….. 

             SEOW HENG FONG, PhD 

             Professor and Deputy Dean 

            School of Graduate Studies 

                 Universiti Putra Malaysia 

 

                 Date: 



© C
OPYRIG

HT U
PM

x 

 

This thesis was submitted to the Senate of Universiti Putra Malaysia and has been 

accepted as fulfilment of the requirement for the degree of Master of Science. The 

members of the Supervisory Committee were as follows: 

 

 

 

 

Abdul Rani Bahaman, PhD 

Professor 

Faculty of Veterinary Medicine 

Universiti Putra Malaysia 

(Chairman) 

 

 

Abdul Rahim Mutalib, PhD 

Associate Professor 

Faculty of Veterinary Medicine 

Universiti Putra Malaysia 

(Member) 

 

 

Siti Khairani Bejo, PhD 

Associate Professor 

Faculty of Veterinary Medicine 

Universiti Putra Malaysia 

(Member) 

 

 

 

 

 

 

 

 

 

               

 

………………………………………… 

BUJANG BIN KIM HUAT, PhD 

                   Professor and Dean 

       School of Graduate Studies 

Universiti Putra Malaysia 

       

Date: 

 



© C
OPYRIG

HT U
PM

xi 

 

DECLARATION FORM 

 

 

I declare that the thesis is my original work except for quotations and citations which 

have been duly acknowledged. I also declare that it has not been previously, and is not 

concurrently submitted for any other degree at Universiti Putra Malaysia or at any other 

institutions. 

 

 

 

 

            

      …………………………………………. 

      SITI NABILA MOHAMED HASSAN 

      Date: 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xii 
 

TABLE OF CONTENTS  

 Page 

ABSTRACT i 

ABSTRAK iv 

ACKNOWLEDGEMENTS viii 

APPROVAL SHEET ix 

DECLARATION FORM xi 

LIST OF TABLES xvii 

LIST OF FIGURES xviii 

LIST OF ABBREVIATIONS xix 

 

CHAPTER 

1 INTRODUCTION 1 

   

2 LITERATURE REVIEW 6 

 2.1 Leptospirosis and its Zoonotic Importance 6 

 2.2 Human Leptospirosis Worldwide 7 

 2.3 Leptospirosis in Malaysia 10 

 2.4 Rats as a Source of Infection 12 

  2.4.1Reservoir 12 

  2.4.2Natural Carriers 13 

  2.4.3Urinary Shedders 14 

 2.5 Mode of Transmission 14 

  2.5.1 Recreational Activities 15 

  2.5.2 Occupational-acquired Infection 16 

  2.5.3 Socioeconomic Condition 17 



© C
OPYRIG

HT U
PM

xiii 
 

 2.6 Diagnostic Methods Available 18 

  2.6.1 Direct Examination 18 

  2.6.2 Cultures 19 

  2.6.3 Serological Tests 20 

  2.6.4 Polymerase Chain reaction (PCR) Assay 21 

  2.6.5 Histological Staining Techniques 22 

 2.7 Pathogenesis 23 

 2.8 Treatment 24 

 2.9 Control of Transmission 25 

  2.9.1 Water Management 25 

  2.9.2 Physical protection 26 

  2.9.3 Environmental Sanitation and Personal Hygiene 27 

 2.10 Control of Rat Population 27 

    

3 MATERIALS AND METHODS 29 

 3.1 Study Sites 29 

  3.1.1 Kelantan 29 

  3.1.2 Terengganu 30 

  3.1.3 Malacca 30 

  3.1.4 Perak 30 

  3.1.5 Selangor 31 

  3.1.6 Negeri Sembilan 31 

 3.2 Capture Protocol 31 

 3.3 Identification of Species 31 

  3.3.1 Physical Characteristics 32 

  3.3.2 Morphometric Measurements 32 

  3.3.3 Age 33 



© C
OPYRIG

HT U
PM

xiv 
 

  3.3.4 Sex 33 

 3.4 Sample Collection 33 

 3.5 Isolation of Leptospires from Kidneys  34 

  3.5.1 Cultures 34 

  3.5.2 Microscopy 34 

 3.6 Serological Examination 35 

  3.6.1 Indirect Enzyme-linked Immunosorbent Assay (i-ELISA) 35 

  3.6.2 Microscopic Agglutination Test (MAT) 37 

 3.7 Identification of Leptospiral Isolates 38 

  3.7.1 Preparation of Leptospiral DNA 39 

  3.7.2 Polymerase Chain Reaction (PCR) Amplification 40 

 3.8 Statistical Analysis 42 

 3.9 Transmission of Pathogenic Leptospires from Environment 

To Animals 

42 

  

  3.9.1 Leptospiral Culture Preparation 42 

  3.9.2 Experimental Animals 43 

  3.9.3 Serological Examination 43 

  3.9.4 Histopathological Examination 44 

     

4 RESULTS 47 

 4.1 Distribution of Rats 47 

  4.1.1 Terengganu 47 

  4.1.2 Kelantan 48 

  4.1.3 Malacca  48 

  4.1.4 Perak 49 

  4.1.5 Negeri Sembilan 50 

  4.1.6 Selangor 50 



© C
OPYRIG

HT U
PM

xv 
 

 4.2 Bacteriology 57 

 4.3 Detection of Leptospiral DNA with Genus-specific and 57 

 Pathogenic Primers  

 4.4 Infection Rates in Captured Rats 60 

  4.4.1 Species 60 

  4.4.2 Sex 60 

  4.4.3 Age 61 

 4.5 Characteristics of Carrier Rats in Each Habitat 62 

 4.6 Serological Assays 64 

  4.6.1 Seroprevalence 64 

  4.6.2 Antibody Titers  65 

  4.6.3 Seroprevalence of Infection according to Habitat 67 

  4.6.4 Seroprevalence of Infection in Rat Species 68 

  4.6.5 Seroprevalence of Infection according to Age 70 

  4.6.6 Seroprevalence of Infection according to Sex 71 

 4.7 Seasonal Variation 71 

 4.8 Seroprevalence and Carrier Status of the Rats 72 

 4.9 Transmission Study 73 

   

5 DISCUSSION 82 

 5.1 Rodent Communities 82 

 5.2 Detection of Leptospiral Isolates by Primers 23S rRNA and 16S 

rRNA 

85 

 5.3 Characteristics of Carrier Rats 87 

 5.4 Carrier Status in Selected Habitat 89 

 5.5 Serological Analysis 91 

 5.6 Transmission Study 96 



© C
OPYRIG

HT U
PM

xvi 
 

6 CONCLUSION AND RECCOMENDATIONS FOR FUTURE 

RESEARCH 

 

 6.1 Conclusion 98 

 6.2 Recommendations for Future Research 98 

  103 

 

REFERENCES 104 

APPENDICES 120 

BIODATA OF STUDENT 128 

LIST OF PUBLICATIONS 128 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xvii 
 

LIST OF TABLES 

Table  Page 

 4.1: Composition of trapped rats and its morphological measurements 50 

 4.2: Distribution of rat species by gender in each state 51 

 4.3: Distribution of rats in each state according to age 52 

 4.4: Composition of rats in selected National Service Training Camps 

(NSTC) in Malaysia 

53 

 4.5: Composition of rats in Oil Palm Estates  in Terengganu and 

Malacca 

54 

 4.6: Composition of rats in Pengkalan Hulu and Kuala Betis 55 

 4.7: Composition of rats in Royal Belum Rainforest 56 

 4.8: Composition of rats in PULAPOL Ayer Hitam, Negeri Sembilan 56 

 4.9: Number of isolates positive for primers 23S rRNA and 16S rRNA 

for each state 

57 

 4.10: Number of isolates positive for the set of primers 23S rRNA and 

16S rRNA in each habitat 

60 

 4.11: Number of pathogenic leptospiral isolates according to rat species 61 

 4.12: Distribution of pathogenic leptospiral isolates based on sex for each 

rat species 

62 

 4.13: Characteristics of carrier rats in five habitats 63 

 4.14: Comparison between ELISA and MAT for the seroprevalence of 

leptospiral infection 

64 

 4.15: Distribution and frequency of antibody titers 66 

 4.16: Number of positive sera detected by MAT and ELISA for 

respective habitats 

67 

 4.17: Distribution and frequency of serovars in each habitat 69 

 4.18: Number of serovars associated with particular rat species 69 

 4.19: Comparison between MAT and PCR for the seroprevalence and 

carrier state of leptospiral infection 

73 

 4.20: Ogans positive for Leptospira 75 



© C
OPYRIG

HT U
PM

xviii 
 

LIST OF FIGURES 

 

 

Figure  Page 

4.1: Agarose gel electrophoresis showing PCR products amplified by 

primers 23S rRNA 

58 

 4.2: Agarose gel electrophoresis showing PCR products amplified by 

primers 16S rRNA 

59 

 4.3: Number of positive antibodies for respective serovars 65 

 4.4: Number of seropositive rats according to age-classes as detected 

by ELISA and MAT 

70 

 4.5: Number of seropositive rats according to sex as detected by 

ELISA and MAT 

71 

 4.6: Seroprevalence and carrier rates at month interval 72 

 4.7: Antibody titers for rats sacrificed at Day 10, 13, 17, 21 and 28 75 

 4.8: This microphotograph showed inflammation of the portal triad 

supported by the presence of inflammatory cells (neutrophils and 

lymphocytes) and hepatic degeneration. (H&E, ×20) 

76 

4.9: Silver stain (SS) demonstrated intact leptospires (arrow) in the 

liver of infected rat. (SS, ×20) 

77 

 4.10: Haemorrhages and infiltration of splenic cells by the neutrophils 

and lymphocytes in the spleen section stained by Haematoxylin 

and Eosin (H&E) method. (H&E, ×20) 

78 

 4.11: Stained spleen section demonstrated numerous leptospires (arrow). 

(SS, ×20) 

79 

 4.12: Degeneration of tubular cells which could be seen by the presence 

of marked haemorrhages (arrow head) and protein cast (arrow) in 

the stained kidney section. (H&E, ×20) 

80 

 4.13: Extratubular infiltrations of the leptospires in the kidney. (SS, 

×20) 

81 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xix 
 

LIST OF ABBREVIATIONS 

 

 

A.M. Ante Meridiem 

bd twice a day 

bp base pair 

ºC degree Centigrade 

dH2O distilled water 

DNA deoxyribonucleic acid 

dNTP Deoxynucleotide triphosphate 

ABTS 2,2-Azino-bis(3-Ethylbenzthiazoline-6-Sulfonic-Acid) Diammonium Salt 

H2O2 Hydrogen Peroxide 

H&E Hematoxylin and Eosin staining 

IgG Immunoglobulin G 

IgM Immunoglobulin M 

PBS Phosphate Buffer Saline 

PBST Phosphate Buffer Saline-Tween 20 

pH Puissance hydrogen (Hydrogen-ion concentration) 

P.M. Post Meridiem 

OD Optical Density 

EDTA Ethylenediamine tetraacetic acid 

EtBr Ethidium bromide 

g Gram 

H2O Water  

HCl Hydrochloric acid 

kb Kilobase pair (number of bases in thousands) 

M Molar, or molarity, moles of solute per liter of solution 

M. Maxomys 

MgCl2 Magnesium chloride 

ml Mililiter 

mm Milimeter 

mM Milimolar 



© C
OPYRIG

HT U
PM

xx 
 

µg Microgram 

µl Microliter 

Mol Mole 

NaCl Sodium chloride 

NaOH Sodium hydroxide 

% Percent 

R. Rattus 

RNA Ribonucleic acid 

RNase Ribonuclease 

Rpm revolution per minute 

SS Silver Staining 

Taq Thermus aquaticus DNA (polymerase) 

TBE Tris borate EDTA electrophoresis buffer 

UV Ultraviolet 

V Volts 

  

  

 

       

 

 

 



© C
OPYRIG

HT U
PM

21 
 

 



© C
OPYRIG

HT U
PM

 

1 
 

CHAPTER 1 

 

INTRODUCTION 

 

Nearly four millions of rats are born every day in developing nations (Hinds et al., 

2003), the increase in rat population poses a health risk to humans and domestic animals 

as they tend to live in proximity with them. Rats present in abundance in nature and they 

make up to 42% of the known mammalian species (Singleton et al., 2003). Their role as 

pest in the developed and developing countries caused significant losses primarily in 

agricultural and urban environments. Control of rat population with rodenticides and 

mechanical control devices may help in reducing its population, with benefits not only 

for economic importance but improvement in public health as well. Rodents from the 

Muridae family have been extensively studied because of their role as reservoirs for 

many zoonotic diseases. One of the diseases is leptospirosis which is considered an 

emerging disease in some countries. In Malaysia, leptospirosis is a re-emerging disease 

as a number of outbreaks were reported recently, however, little is known about the 

epizootic of leptospirosis and leptospiral serovars associated with them.  

 

Leptospirosis often occurs in tropical regions as the regions provided conditions 

favorable for the survival of leptospires outside their hosts.  Risk of contracting 

leptospires is higher for people living in proximity with carrier animals especially rats. 

In Malaysia, the concern about leptospirosis has increased due to several outbreaks 
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reported recently which were related with exposure to urine-contaminated water. 

Potential of rats as the main contributor for the human leptospiral cases in Malaysia 

should be investigated since the country has many species of rats. A study on the 

diversity of rats in four habitats (forest, urban, rice-field and coastal habitat) in the states 

of Selangor and Negeri Sembilan has been conducted recently. The outcomes of the 

study showed that three of the habitats (urban, coastal and rice-field) were dominated 

with R. rattus diardi. However, various species of rats were found to dominate the forest 

habitats (Paramasvaran et al., 2009). Rats are natural carrier for leptospires, their 

presence increase chances of getting infection from the environment. Different species 

of rats can be found in different geographical backgrounds, and they are carrier for many 

serovars of pathogenic Leptospira. 

 

In the old classification, there were two species for genus Leptospira: Leptospira 

interrogans and Leptospira biflexa. The concern is more toward Leptopsira interrogans 

as they comprise all pathogenic strains, and consists of at least 250 antigenically distinct 

variants known as serovars belonging to 23 serogroups. Identification and classification 

of leptospiral serovars are crucial because of different host speciation 

(Natarajaseenivasan et al., 2002).  Various leptospiral serovars have been reported to be 

associated with different species of rats as demonstrated serologically (Priya et al., 

2007). Prevalence of leptospirosis in rats poses a health risk to humans as humans are 

known to be susceptible to infection and may develop symptoms ranging from mild flu-

like illness to severe infection with renal and hepatic failure. The epidemiology of 

leptospirosis of any region is reflected by the serovars carried by the rats in that region, 
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therefore, a study is needed to determine the seroprevalence of leptospirosis in rats in 

Malaysia. 

 

Rats are known to be sources for many zoonotic diseases as they are able to transmit 

infections to humans in many ways. The diseases can be transmitted directly to humans 

through bite wounds, contact with urine-contaminated environments and can also be 

spread indirectly by ticks, mites and fleas. Leptospirosis can be acquired by contact with 

urine-contaminated water. Several outbreaks related with contaminated water have been 

recorded in human cases (Sejvar et al., 2003; Badrul-Hisham et al., 2009). Rats play an 

important role in leptospirosis as they serve as reservoirs of the causative agent in 

nature. Transmission of infection within rat population could be by horizontal and/or 

vertical transmission (Faine, 1982). Lake, ponds or puddle contaminated with 

pathogenic leptospires may serve as the source of infection for humans and rats as well 

if they drink or immerse in that water. Besides human, rats are also susceptible to 

infection, however, the symptom is mild or inapparent (Easterbrook et al., 2007). 

Infected rats may develop carrier state as the leptospires reside in the kidneys for a long 

period and infection to a new host continues as they contaminate the environment with 

leptospires in their urine. A study on transmission and maintainance of leptospiral 

infection within rat population is crucial in places normally infested with rats. 

 

Six states in Peninsular Malaysia were selected for their unique ecological settings and 

different human activities. These six states cover National Service Training Centre 



© C
OPYRIG

HT U
PM

 

4 
 

(NSTC), PULAPOL, oil palm estates and forest habitat. The National Service Training 

Centre (NSTC) or locally known as PLKN training camps are normally situated in rural 

areas. Human cases in NSTC related with urine-contaminated water have drawn public 

attention about the safety of the trainees as they might be exposed to the urine-

contaminated water through outdoor activities in the training camps. Leptospirosis is 

also known as occupational-related disease. Two oil palm estates situated in Terengganu 

and Malacca were selected in this study as various species of rats can be found such as 

R. tiomanicus (Miller), R. argentiventer and R. rattus diardi (Puan et al., 2011). Apart 

from causing damage to the plantation through their destructive behavior, the presence 

of rats poses a health risk to workers. The Royal Belum Rainforest was chosen because 

it has been subjected to various human activities; military training, hunting, ecotourism 

and home to the aboriginal people. 

 

The objectives of this present study were: 

1. to determine the distribution of rats species in the selected environments and 

their carrier status for leptospirosis, 

2. to determine the seroprevalence of leptospiral infection in rats in the selected 

environments, 

3. to study the transmission of leptospiral infection from leptospires-contaminated 

water to animals. 
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Based on the current information, the following hypotheses have been identified: 

1. Rats are natural carrier for pathogenic leptospires. 

2. Various species of rats are associated with different leptospiral serovars. 

3. Rats are susceptible to leptospiral infection and can be infected through contact 

with leptospires-contaminated water. 
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