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Human leptospirosis is a re-emerging zoonotic disease caused by bacteria of the
family leptospiraceae, order Spirochaetales, genus Leptospira. Human gets infection
through abraded skin, macerated skin or mucous membranes (e.g. oral, conjunctival),
either directly by contact with infected/reservoir animals or their contaminated specimens,
or indirectly by exposure to damp soil, mud, vegetation or fresh water seeded with the
animal's urine or carcass. Human-to-human transmission is relatively rare. Human
leptospirosis used to be recognized as an occupational disease with high incidence
among veterinarians, abattoir workers, sewer workers and farmers. However, a number of
cases were found among travelers to the disease endemic areas and individuals after
various re-creational activities such as canoeing, swimming, hiking, and rafting.

Most Leptospira infections in humans are subclinical which can be retrospectively
recognized by the presence of serum antibodies to the bacteria. A portion of infected
individuals succumb different degrees of morbidity ranging from mild, flu-like symptoms,
indistinguishable from other febrile illnesses, to acute and severe disease which often
leads to rapid fatality of high rate. Human leptospirosis is usually manifested in two
common forms, ie. anicteric and icteric or Weil's disease. Anicteric leptospirosis is
usually biphasic; the initial septicemic phase starts as early as one day or as late as one
month post-Leptospira-exposure and is characterized by generalized leptospiremia.
Symptoms including high fever, chill, cough, sudden onset of intense headache, muscular
pain especially calf muscles, abdominal pain, conjunctival suffusion, blurred vision, and
photophobia are common. An immune phase follows the septicemic phase about a week
later and is characterized by appearance of specific antibodies and disappearance of

leptospiremia although the bacteria still can be found in many tissues. Kidney, brain and
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aqueous humor are immunological privilege sites for the Leptospira during the immune
phase when the bacteria are excreted with the urine. Leptospiruria may last for several
months. Icteric leptospirosis is a form of severe ailment with high mortality that occurs to a
fraction of clinically infected individuals. In this form of the disease, several vital organs
are affected leading not only to the previously mentioned clinical manifestations, but may
also include vasculitis, jaundice, hemorrhage, myocarditis, aseptic meningitis, vascular
collapse and/or hepatic and renal failure.

Acute leptospirosis responds well to antibiotic (penicillin and its derivatives) therapy
especially when started early in the course of the iliness. Ampiciliin, amoxicillin, and
doxycycline have been commonly used for mild anicteric form of the disease. Patients
with severe anicteric and icteric leptospirosis are usually treated with intravenous
penicillin, ampicillin, erythromycin or amoxicillin. Jarisch-Herxheimer reactions (JHR) due
to bacterial toxic substances massively released from the antibiotic mediated-bacterial
lysis occur in a fraction of the treated patients which may aggravate the clinical
manifestations.

Immunity to leptospirosis is believed to be serogroup/serovar specific. Immunity
acquired after an infection, either clinical or subclinical, is protective only to the serogroup
or serovar matched with the previously infecting or antigenically related serogroup or
serovar. Currently, vaccines are available only for prevention of canine and bovine
leptospirosis of which the so-elicited immunity is limited to the infection caused by
serogroups or serovars homologous to those in the vaccines. No vaccine is available for
human or other veterinary use.

Thus the aims of this research were: (1) to produce a humanized-murine
monoclonal antibody for treatment of acute leptospirosis as an alternative of antibiotics in
order to avoid Jarisch-Herxheimer reaction and drug hypersensitivity in patients allergic to
the antibiotics, and (2) to invent a prototype of a broad spectrum leptospirosis vaccine.

A murine hybridoma clone which secretes monoclonal antibody (MAb) specific to
pathogenic Lepfospira spp. was established by using conventional hybridoma technology.
Genomic DNA of the hybridoma cells was used as a source of immunoglobulin genes for
production of a humanized-murine monoclonal antibody specific to pathogenic Leptospira
spp. in the form of single chain variable antibody fragment (huScFv). The gene sequences
encoding complementarity determining regions (CDRs) of the murine VH and VL chains
were molecularly grafted onto the respective immunoglobulin frameworks (FRs) of the

most matched-human VH and VL chains. The humanized-murine single chain variable
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fragments (huScFv) conferred neutralizing activity against both heterologous Leptospira-
mediated-human red blood cell lysis in vitro and heterologous Leptospira infection in vivo.
The preparation has high therapeutic potential as an alternative of antibiotics for human
leptospirosis.

For the second part of research, we used two dimensional electrophoresis (2DE)-
based-proteomics, 2DE-immunomics and bioinformatics to study proteomes, immunomes,
proteins unique to pathogenic Leptospira spp. and in vivo expressed antigens of the
bacteria. Information so-gained together with the data on the complete genomes of
pathogenic Lepfospira spp. deposited in the database were used to select a total of eight
Leptospira genes as DNA vaccine candidates. These are: flaA, flaB1, ompL1, lipL32, hiyA,
hlyB, tlyA and hipA. Genomic DNA of Leptospira interrogans, serogroup
Icterohaemorrhagiae, serovar copenhageni was used as a template to amplify the
selected genes by PCR. The amplicons were individually cloned into a mammalian
expression vector. Gene expression in mammalian cells was determined by transfecting
COS-7 cells in an in vitro culture with individual recombinant plasmids. The recombinant
plasmids were combined and used to intramuscularly immunize a group of four week old
hamsters. A booster dose was given 14 days later. Hamsters of two control groups
received injections of empty plasmids and phosphate buffered saline as placebos. All
treated mice were then challenged with 10 LD50 of heterologous Leptospira interrogans,
serogroup Pomona, serovar pomona which is a human clinical primary isolate
(heterologous challenge). It was found that all hamsters injected with PBS died from the
lethal Leptospira challenge. The Leptospira plasmid DNA vaccine conferred 80%
protection to the immunized hamsters. The animals immunized with empty plasmids
showed 46.6% survival which could be due to the innate immune response to the foreign

DNA.

Our results indicate a good protective efficacy of the DNA vaccine against
leptospirosis. This prototype DNA vaccine or its protein counterpart should be evaluated
further in leptospirosis susceptible animals before ftrials on safety, tolerability,

immunogenicity and protective efficacy are attempted in humans.



