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Leptospirosis is a worldwide zoonosis, affecting farm animals, wildlife as well as
humans particularly in tropical areas. It is a re-emerging infectious disease caused by
pathogenic leptospires. Diagnosis of leptospirosis usually depends upon demonstration
of serum antibodies by serological tests. These tests are relatively not specific,
sensitive and often time-consuming. Early, quick and precise diagnosis is essential so
that early and specific treatment of patients can be provided and also allows for suitable
control of infection to be implemented. The primary objective of this study to use a
polymerase chain reaction (PCR) assay as a major technique to detect and differentiate
pathogenic leptospires. In addition, another aim of this study was to develop a
diagnostic kit based on PCR assay coupled with DNA hybridization assay. The assay
used a nonradioactive leptospiral DNA probe hybridized to target leptospiral DNA in a

microtitre plate for the detection of leptospiral DNA in clinical specimens. Twenty-one
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reference leptospiral serovars representing four species of Leptospira (L. interrogans,
L. weilii, L. inadai and L. borgpetersenii) and clinical samples were examined.
Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP)
and Low-Stringency-PCR (LS-PCR) were applied to detect and differentiate the
leptospires. The results from PCR-RFLP showed that restriction enzymes: Ddel, Ndell,
and Mspl could digest the amplified leptospiral DNA with genus specific primers
G1/G2 and allowed differentiation of the leptospiral serovars and serogroups into their
species level. It is seen that LS-PCR could produce serovar specific DNA
fingerprintings. Nonradioactive digoxigenin (DIG)-labelled leptospiral DNA probes
and dot blot hybridization (DBH) assay were successfully developed for the detection
of leptospiral DNA in cultures and clinical samples. Results showed that these probes
had a high sensitivity and specificity. The lowest limit of the DNA concentration in
PCR-DBH assay was 10° pug. A new and rapid diagnostic kit was thus designed. This
PCR-MHA detection method has advantages over the conventional PCR assay and
DBH assay when handling a large number of samples. The procedure has fewer steps
and it is fast, safe and easy to handle. Results showed it has high specificity, sensitivity
and reproducibility. Furthermore, the assay could be used to detect leptospiral DNA
using reagents and standard laboratory ELISA equipment. Moreover, the entire method
could be completed within a day. The technique could be directly applied to clinical
samples such as urine and serum for rapid diagnosis of leptospirosis. The technique

used in this study will be useful for detection and identification of leptospirosis in
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patients. Moreover, it could also be used on farm animals for screening and detection

of uninfected animals.
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Leptospirosis ialah zoonosis sejagat yang melibatkan haiwan ternakan, hidupan liar dan
juga manusia erutama sekali dalam kawasan tropika. Ia merupakan penyakit muncul
semula yang disebabkan oleh leptospira patogenik. Diagnosis untuk leptospirosis
lazimnya bergantung kepada penentuan antibodi serum melalui ujian serologi. Ujian
tersebut secara bandingan bukan khusus atau peka, dan kerap kali memakan masa.
Diagnosis awal, cepat dan tepat adalah perlu supaya rawatan awal dan khusus terhadap
pesakit boleh dilakukan dan juga untuk melaksanakan kawalan yang sesuai terhadap
jangkitan ini. Justeru itu, matlamat kajian ini ialah untuk mengguna asai tindak balas
rangkaian polimerase (PCR) sebagai suatu teknik utama dalam pengesanan dan
pembezaan leptospir patogenik. Sebagai tambahan, matlamat lain ialah untuk

mengembangkan kit diagnosis berasaskan asai PCR yang terganding dengan asai
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penghibridan DNA. Asai ini menggunakan kuar DNA leptospira bukan radioaktif yang
terhibrid kepada DNA leptospira sasar dalam plat mikrotiter untuk pengesanan DNA
leptospira dalam spesimen klinik. Dua puluh satu serovar leptospira yang mewakili
empat spesies Leptospira (L. interrogans, L. weilii, L. inadai dan L. borgpetersenii) dan
sample klinik telah diperiksa. Tindak Balas Rangkaian Polimerase-Polimorfisme
Panjang Serpihan Pengehadan (PCR-RFLP) dan PCR Keketatan Rendah (LS-PCR)
telah diguna untuk mengesan dan membeza leptospira. Hasil daripada PCR-RFLP
menunjukkan yang enzim pengehadan: Ddel, Ndell, dan Mspl boleh mencerna DNA
leptospira teramplifikasi dengan primer khusus genus G1/G2 dan membolehkan
pembezaan serovar leptospira dan serokumpulan dilakukan sehingga pada aras spesies.
Apa yang dapat dilihat ialah, LS-PCR boleh menghasilkan sidik jari DNA khusus
serovar. Kuar DNA leptospira terlabel digoksigenin (DIG) dan asai penghibridan sap
titik (DBH) telah dapat dikembangkan dengan jayanya untuk pengesanan DNA
leptospira dalam kultur dan sample klinik. Hasil kajian menunjukkan yang kuar-kuar ini
adalah tinggi kepekaan dan kekhususannya. Had paling rendah untuk kepekatan DNA
dalam asai PCR-DBH ialah 10° pg. Satu kit diagnosis baru dan cepat telah direka
bentuk. Kaedah pengesanan ini adalah lebih baik daripada asai PCR konvensional dan
asai DBH apabila mengendali bilangan sample yang besar. Prosedur ini tidak banyak
langkah-langkahnya dan adalah cepat, selamat dan mudah dikendalikan. Hasil kajian
juga menunjukkan ia tinggi kekhususan, kepekaan, dan kebolehulangannya. Lagipun,
assai ini boleh diguna untuk mengesan DNA leptospira dengan mengguna reagen dan

peralatan ELISA makmal standard. Tambahan pula kaedah ini dapat dilengkapkan
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dalam tempoh sehari sahaja. Teknik ini boleh diguna secara langsung pada sampel
klinik seperti urin dan serum untuk diagnosis cepat leptospirosis. Teknik yang diguna
dalam kajian ini adalah berguna dalam pengesanan dan pengenalpastian leptospirosis
dalam pesakit. Teknik ini juga boleh diguna terhadap haiwan ternakan untuk

penyaringan dan pengesanan haiwan bukan terjangkit.
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CHAPTERII

INTRODUCTION

Leptospirosis is a worldwide zoonosis that affects animals, wildlife and humans. It is an
infectious disease caused by pathogenic spirochaetes of the genus Leptospira. It is a
disease of great concern for both humans and veterinary medicine because the causative
organisms can persist in wildlife and domestic animals such as cattle, swines, and dogs.
Moreover, pathogenic leptospires can change host specificity and virulence in response
to selective pressure from the environment (Christopher et al., 2000). Rats are the most
important source of human infection. An infected animal can remain asymptomatic and
continue to shed pathogenic leptospires in the urine for a long time (Plank and Dean,
2000). Infected animals with leptospires are also occupational hazards to farmers,
butchers, sewer workers, field agricultural workers, fishermen, pet shop owners,
slaughterhouse workers, housewives, soldiers and veterinarians (Heath and Johnson,

1994).

Leptospirosis causes abortion, stillbirth, infertility, decreased milk production, and
sometimes death in livestock (Thiermann, 1984). Infection in man is not common
except in tropical regions and occurs mostly through occupational or accidental contact
with infected animals or through the ingestion of water contaminated with their urine

(Heath and Johnson, 1994; Farr, 1995).



