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Does Race Influence Bone Mineral Density in HIV-infected
Individuals Receiving HAART?

K.H. CHANG*, J.M. KIM, Y.G. SONG, S.K. HONG, A.J. HUH,
Y.K. KIM, M.S. KIM, K.S. LEE

Department of Internal Medicine, Yonsei University College of
Medicine,  Seoul, Korea

OBJECTIVES Anecdotal reports of bone disorders and a cross-sec-
tional analysis of bone mineral loss have been reported in HIV-infect-
ed Caucasians receiving HAART. We questioned if a similar adverse
effect of bone mineral density exists in HIV-infected Koreans.
METHODS We performed a cross-sectional analysis of lumbar
spine (L2-L4) and proximal femur bone mineral density in 109 sub-
jects. HIV-infected HAART-experienced (group 1, n=45), HIV-
infected HAART-naive (group 2, n=32) and healthy adults (group 3,
n=32) were examined using dual energy X-ray absorptiometry.
RESULTS The most dinstinctive difference of the adverse effects of
HAART in this study with Koreans is that, unlike Caucasians, the
incidence of osteoporosis and osteopenia is not increased in the
HAART-experienced group compared to the HAART-naive group.
Osteopenia or osteoporosis of L-spine observed in group 1, 2 and 3
was 21%, 25% and 24% respectively, and osteopenia or osteoporosis
of femoral neck was 18%, 24% and 19% respectively, which was sta-
tistically insignificant. The median t-score of L-spine and proximal
femur in group 1, 2 and 3 was -0.20, -0.55 and -0.15 respectively, and
the median z-score of L-spine and proximal femur in group 1, 2 and 3
was 0, -0.20 and 0.10 respectively.
CONCLUSION Osteoporosis and osteopenia are not adverse effects
of HAART in Korean HIV-infected subjects. These observations
warrant further race-specific metabolic complication studies in HIV-
infected subjects submitted to HAART.
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Does Race Protect an Oriental Population from Developing
Lipodystrophy in HIV-infected Individuals on HAART?

K.H. CHANG*, J.M. KIM, Y.G. SONG, S.K. HONG, A.J. HUH,
Y.K. KIM, M.S. KIM, K.S. LEE

Department of Internal Medicine, Yonsei University College of
Medicine, Seoul, Korea

OBJECTIVES Lipodystrophy, hyperlipidemia and hyperinsulinemia are
common metabolic complications of highly active antiretroviral
therapy(HAART) in human immunodeficiency virus(HIV)-infected
Caucasians. We questioned if such complications also exist in other races.
METHODS Cross-sectional analysis was done in an outpatient clinic of a
university teaching hospital with 156 Koreans, divided into HIV-infected
subjects receiving HAART(n=57, group 1), HAART-naive subjects(n=42,
group 2), and healthy controls(n=57, group 3). Lipodystrophy was
assessed by physical examination, questionnaire and body composition by
dual-energy X-ray absorptiometry. Fasting triglyceride, total cholesterol,
LDL and HDL cholesterol, free fatty acid(FFA), Apolipoprotein
A1(ApoA1), Apolipoprotein B(ApoB), glucose, insulin, c-peptide, leptin,
cortisol, dehydroepiandrosterone(DHEA), CD4, CD8 lymphocyte counts
and HIV RNA load were measured.
RESULTS Lipodystrophy was observed in only 3.5% of HAART-experi-
enced HIV-infected Koreans. No statistical difference in regional fat accu-
mulation or peripheral fat wasting was observed between group 1, 2 and 3.
No statistical difference in triglyceride, total cholesterol, LDL and HDL
cholesterol, FFA, ApoA1, ApoB, glucose, insulin, c-peptide, leptin, corti-
sol, and DHEA were observed between group 1, 2 and 3. 
CONCLUSION Lipodystrophy, hyperlipidemia, and insulin resistance
are rare metabolic complications of HAART in an oriental HIV-infected
group of individuals. These findings warrant further race-specific meta-
bolic complication studies in HIV-infected subjects receiving HAART.
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Prevalence of Zidovudine resistant Human
Immunodeficiency Virus Type 1 

in Zidovudine-naive Korean patients

Kim NJ, Choi ES, Kim US, Oh M, Choe KW
Department of Internal Medicine, Seoul National University

College of Medicine 

BACKGROUD Drug resistance in HIV-1 has been seen with anti-
retroviral drugs in current practice including zidovudine. The presence
of resistance-conferring mutations in a patient in whom therapy is fail-
ing indicates that other antiretroviral drugs should be considered. The
identification of drug resistant HIV-1 mutation is of increasing impor-
tance. Zidovudine monotherapy for HIV-1 infection has been widely
used in Korea since 1990. So, the prevalence of zidovudine resistant
virus has been expected to be high. 
OBJECTIVE The purpose of the present study is to determine the
prevalence of zidovudine resistant HIV-1 among zidovudine-naive
Korean patients.
METHODS We tested drug susceptibility of HIV-1 isolated from 22
zidovudine-naive Korean patients, who were first diagnosed to be
HIV-1 infected between August 1989 and December 2000. A portion
of gene reverse transcriptase of HIV-1 was amplified by RT-PCR and
sequenced automatically. The presence of mutant genotypes confer-
ring resistance to zidovudine(M41L, D67N, K70R, T215F/Y, K219Q)
was examined to determine the susceptibility of HIV-1 to zidovudine. 
RESULTS Subjects were eighteen male and four female patients. The
age distribution of 22 patients ranged from 26 to 63 years. Two (9.1%)
of twnety-two HIV-1 isolates from zidovudine naive patients showed
resistance conferring mutations to zidovudine. Two (1.8%) of 110
codons analysed from zidovudine naive patients showed mutations
conferring resistance to zidovudine.
CONCLUSION The prevalence of zidovudine resistant HIV-1 was
9.1% among zidovudine-naive Korean patients.
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Identification of Novel Beta-lactamases with RFLD-PCR
Method from Korean Clinical Isolates

J.Y.KIM b, S.H.SHINa, M.M.CHOIa, S.H.LEEa*, and K.J.LEE b

Microbiology, college of natural sciences, 
Seoul National Universify, Seoul, South Korea

The diagnostic ability of restriction fragment length dimorphism (RFLD)-PCR method in
clinical samples was evaluated. Sixteen primer pairs, newly designed from 145 beta-lacta-
mase genes encoding extended-spectrum beta-lactamases (ESBLs), were used to differenti-
ate ten genes encoding TEM-1a, SHV-12, OXA-2, FOX-3, MOX-1, CMY-3, MIR-1, IMP-
1, IMI-1, and Toho-1 beta-lactamases. The RFLD-PCR was carried out successfully, and
these genes were rapidly and effectively differentiated by the sizes of their PCR product and
by digesting with unique restriction enzyme sites. And this discriminatory detection of the
genes was also confirmed by sequencing the PCR products. Among 65 clinical isolates
from January 1999 to December 1999 in Kosin Medical Center, South Korea, we detected
28 strains producing TEM, 29 strains producing SHV, 16 strains producing CMY, and 6
strains producing AmpC beta-lactamase using the method. Until now, we identified six
novel beta-lactamases (TEM-17b, CMY-10, 11, 12, and two different AmpCs). 
Nucleotide and amino acid substitutions between blaCMY-1, blaCMY-10, blaCMY-11, and blaCMY-12

were shown in Table 1. In conclusion, RFLD-PCR method provides a promising prospect
for the diagnosis of various ESBLs in clinical isolates and the identification of a novel beta-
lactamase. 
[Supported by grant # 1999-2-211-002-5 from KOSEF]

Table 1. Nucleotide and amino acid substitutions between blaCMY-1, blaCMY-10, blaCMY-11, and blaCMY-12.

Accession number Nucleotide (amino acid)a 
Gene (enzyme) 

or source 1276 (315) 1429 (366) 1431 (367)

blaCMY-1 (CMY-1) X92508 T (Ile) A (Asn) (Glu)

blaCMY-10 (CMY-10) This study T (Ile) T (Ile) G (Glu)

blaCMY-11 (CMY-11) This study G (Ser) T (Ile) G (Glu)

blaCMY-12 (CMY-12) This study G (Ser) T (Ile) A (Lys)

a
Nucleotide and amino acid numbering are according to the nucleotide sequence of the blaCMY-1 gene
(X92508) and the amino acid sequence of the CMY-1 beta-lactamase, respectively, of Klebsiella pneu-
moniae CHO (Bauernfeind et al., 1996).
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Development of Broad-Spectrum ELISA Using 19kDa
Lipoprotein Antigen of Legionella pneumophila for

Diagnosis of Legionella Infection 

W.-S. Yoon 1, S.-H. Lee1, Y.-K. Park. 1, S.-C. Park2,and M.-J. im1, 2

Graduate School of Life Science and Biotechnology1,
Department of Internal Medicine2 College of Medicine, Korea

University, Seoul, Republic of Korea

Although Legionella is an important cause of severe pneumonia, diffi-
culty still exists in its diagnosis. Because at least 80% of patient with
Legionellosis excrete the Legionella antigen in their urine, the tests for
urinary antigen detection have been developed and commercialized.
However, the tests have disadvantage only reliably to detect urinary L.
pneumophilaserogroup 1 antigen. In this study we developed an
enzyme-linked immunosorbent assay (ELISA) for urinary antigen
detection, based on the 19 kDa soluble lipoprotein antigen that is high-
ly conserved among Legionella species. The 19 kDa lipoprotein of L.
pneumophila serogroup 1 was expressed in E. coil, and the resulting
recombinant protein was purified and used for raising antibody in a
rabbit. A “sandwich” ELISA coated with purified anti-lipoprotein IgG
in a  microtiter plate (lipoprotein-based ELISA) was developed and
evaluated for detection of Legionella urinary antigen. Seventeen urine
samples were obtained from guinea pigs inoculated intraperitoneally
with each Legionella species including pneumophila serogroups 1, 3,
6, L. oakridgensis, L. sainthelens, L. anisa and L. jordanis, and 258
urine specimens from healthy subjects and patients with either non-
Legionella pneumonia or urinary tract infections. As a standard test,
the ELISA using soluble antigens extracted from 12 different
Legionella species was used. The test performance of the lipoprotein-
based ELISA showed that the sensitivity and specificity were 76.5%
and 100%, respectively. Detection limit of the test was 20 ng/mL.
And the lipoprotein based ELISA detected urinary lipoprotein antigen
of different Legionella species. In conclusion, the ELISA using 19 kDa
lipoprotein antigen is a useful broad-spectrum diagnostic method for
Legionella infection. 
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Species-specific Identification of Mycobacterium tubercu-
los by Polymerase Chain Reaction Using a Gene for

Methionyl-tRNA Synthetase

Yeong Joon Jo 1*, Soo Young Choi 1, Sunghoon Kim 2

1ImaGene Co., 2National Creative Research Initiatives Center for
ARS Network, Sung Kyun Kwan University, 300 Chunchundong,

Jangangu, Suwon, Kyunggido 440-746, Korea

Gene encoding methionyl-tRNA synthetase (MetRS) was cloned
from a pathogenic organism, Mycobacterium tuberculosisand its
sequence was determined. Four sets of primers specific for the
MetRS gene were designed based on the alignment of seventeen
MetRSs to detect M. tuberculosisby polymerase chain reaction
(PCR). Although all the tested primer sets generated the expected
PCR products, only one set of primers specific to the sequence of the
N-temrinal domain of the enzyme showed specificity to M. tubercu-
losis among 10 different species of Mycobacteria. The PCR assay
using this primer pair was sensitive enough to detect 125 fg of chro-
mosomal DNA isolated from M. tuberculosis. This work provides an
additional option to improve the accuracy and sensitivity for the
diagnosis of tuberculosis that still remains as a major cause for
human death.

H-4

Rapid Detection of Drug Resistant Mycobacterium tubercu-
losis Using an Oligonucleotide Chip - in the case of
Rifampin-resistance through rpoB Gene Mutation

N. KIM*, H. J. KIM, T. S. SHIM 1, M. PARK, J. K. JEONG
Institution microarray center, Biomedlab Co.

Tuberculosis (TB) is one of the most common human infectious dis-
eases, causing three million deaths a year worldwide. Although
many antibiotic drugs for TB are available, the emergence of drug-
resistant Mycobacterium tuberculosiscreated additional concern in
the event of TB control. Therefore the rapid and accurate detection
of drug-resistant tuberculosis has become increasingly important.
Rifampin resistance is known to be associated with genetic alter-
ations in 157 bp core region of rpoB gene. In this study, an oligonu-
cleotide chip was used to detect rifampin- and/or rifabutin-resistant
M. tuberculosis. The chip contained two types of probes which
enabled to detect rifampin-resistance and/or rifabutin-resistance: one
for 10 different wild type sequences and the other for 20 different
mutant sequences. Two marker probes for the evaluation of bacterial
species were also included. Polymerase Chain Reaction (PCR) prod-
ucts from clinical samples were determined the resistance of
rifampin and/or rifabutin by fluorescence intensity. The mutations of
resistant isolates were confirmed by DNA sequencing. Total 55 clin-
ical cultured samples were analyzed. Thirty eight samples were suc-
cessfully evaluated as mutants, and 26 of 38 mutants were confirmed
by DNA sequencing. These results suggest that the oligonucleotide
chip can be a useful method for the rapid and accurate diagnosis of
drug-resistant M. tuberculosis.
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H-5

Neutrophil Antimicrobial Proteins in the Serum and the
Cerebrospinal fluid of Children with Meningitis

G.Aleshina*, N.Boterashvili, M.Sorokina
Institution Seoul National University, Seoul, Korea; Institute of

Experimental Medicine, St.-Petersburg, Russia; Institute of
Childhood Infectious Diseases, St.-Petersburg, Russia

Neutrophils contain an array of constitutive antimicrobial proteins
and peptides including myeloperoxidase (MPO), lactoferrin (LF) and
defensins, when released into the extracellular fluids, they can kill
microbes or inhibit the growth. We measured concentrations of
MPO and LF in the serum and the cerebrospinal fluid (CSF) of chil-
dren with meningitis, both bacterial and aseptic, using enzyme-
linked immunosorbent assay. MPO and LF concentrations in the
serum of all patient groups were significantly higher than those in
healthy blood donors; furthermore MPO concentration in the serum
of children with bacterial meningitis was significantly higher than
that in children with aseptic meningitis. The concentrations of both
MPO and LF in CSF were elevated significantly in children with
bacterial meningitis compared with patients with bacterial meningi-
tis. MPO and LF levels in the CSF of children with bacterial menin-
gitis ranged from 26 ng/mL to 3,900 ng/mL with a mean of 703
ng/mL (SE+/-240) and from 0 ng/mL to 22,000 ng/mL with a mean
of 5,384 ng/mL (SE+/-1453), respectively, whereas MPO and LF
levels in the CSF of children with aseptic meningitis ranged from 0
ng/mL to 80 ng/mL with a mean of 16 ng/mL (SE+/-5) and from 0
ng/mL to 1,000 ng/mL with a mean of 138 ng/mL (SE+/-60), respec-
tively. Therefore, based on our findings, we propose that the
increased level of these proteins may reflect the important role of
antimicrobial molecules of neutrophils in the infectious process.

H-6

Efficient Multiplex PCR for the Identification of
Vancomycin-Resistant Enterococcus Species and the

Detection of Vancomycin Resistant Genotypes

S.-H. KIM*, D.-G. LEE, J.-H CHOI, W.-S. SHIN and M.-W. KANG
The Clinical Research Institute*, St. Mary's Hospital

Division of Infectious Disease, Department of Internal Medicine, The
catholic University of Korea, Seoul, Korea

BACKGROUND Dukta-Malen et al. used multiplex PCR to diag-
nose vancomycin resistant genotype on the standard strains of
Enterococcus species. Since we found that there are some misin-
formed primer sequences and the interference between primers, we
wanted to modify original method.
MATERIALS and METHODS Standard & clinical isolates of
Enterococcus species were identified by conventional method. For the
identification of E. faecium and E. faecalis, each species-specific
primers, ddlE.faeciumand ddlE.faecalishave been used. The major diffences in
PCR compared with previous method are ddlE.faeciumhas been modified
that 526bp product was obtained as a result of redesigning the primer ,
which produce 24 bp sorter product than that of Dukta-Malen`s and
bovine serum albumin was used as a adjuvant for PCR reaction.
RESULTS Evidently, this method is able to identify known standard
strains and detect each vancomycin-resistant genotypes when applied
to clinical specimens. Identification of species and differentiation
between genotypes was remarkable. Some drawbacks in this study are
that auxiliary experiments, motility and pigment production, have to
be added to evaluate Enterococcusspecies other than E.faeciumand
E.faecalis.
CONCLUSION We established rapid multiplex PCR with confidence
to diagnose VRE and genotypes after modification of the previous
method. In the long run, using this method, more diagnosis and epi-
demiologic study are needed to elucidate the eligibility of this method.

H-7

Multiplex PCR for the Detection of Genes Encoding Methicillin
Resistance and Aminoglycoside Modifying Enzymes among

Staphylococcus aureus and Coagulase Negative Staphylococci

S-M Choi, S-H KIM* , H-J KIM*, D-G LEE , J-H CHOI, W-S SHIN and M-W
KANG

The Clinical Research Institute, St. Mary's Hospital*
Division of Infectious Disease, Department of Internal Medicine, 

The Catholic University of Korea, Seoul, Korea

BACKGROUND  Current identification and antibiotic susceptibility test for
staphylococci mainly depend on conventional microbiological and biochemi-
cal assays so far. However, these assays take at least 36 hours to complete.
Considering the importance of antibiotic resistance for treatment, we have
developed multiplex PCR to detect resistance genes simultaneously, especially
aminoglycoside modifying enzyme (AME) and methicillin resistant gene.
MATERIALS and METHODS Staphylococcusspecies used in this study
has been identified by Microscan WalkAway-96. Agar dilution method has
been performed. Purification of DNA was done and then carried out multiplex
PCR.
RESULTS The PCR result is listed below (the parenthesis indicate MIC (㎍
/mL) of gentamicin(GM) and oxacillin (OX) ).

1-2 MSSA (GM<0.125, OX 0.25) (GM 128, OX 0.25)
3-5 MRSA (GM 0.25, OX >125) (GM 64, OX 16) (GM 256, OX 256)
6-8 MSSA (GM<0.125, OX <0.125) (GM 128, OX 0.5) (GM 32, OX 0.25)
9-10 MSCNS (GM<0.125, OX <0.125) (GM 256, OX 8)
11-12 MRCNS (GM 8, OX 128) (GM 256, OX >256)
13-15 MSCNS (GM<0.125, OX <0.125) (GM 128, OX 2) (GM 128, OX 2)

CONCLUSION We have developed multiplex PCR to detect AMEs, such as,
aac(6')-aph(2''), ant(4'), aph(3')and methicillin resistant gene, mecA. To eluci-
date the eligibility of this method, Epidemiological study is undergoing now.

H-8

Set up the Routine RT-PCR Technique
for Diagnosis of Hepatitis C Virus (HCV)

NO THO THANH THUY*, PHAM HUNG VAN *
*Doctor, lecturer of University of Medicine and Pharmacy 

in HCM city.

Hepatitis C disease is a status which is expecially paid attention of
clinicians and epidermiologists. Nowaday, HCV is considered a
main cause of hepatofibrosis and hepatoma.
PURPOSE to set up the routine RT-PCR technique for diagnosis of
HCV-RNA. We also assessed the result of this technique at
University of Medicine-Pharmacy (UMP) and HoaHao Diagnostic
Centre (HHDC) 
METHOD A sectionally prospective study.
RESULT The RT-PCR was set up and performed on 1198 patients
at UMP and HHDC which were diagnosed C hepatitis based on clin-
ical symptoms and anti HCV(+). RT-PCR(+) were 66% and 64% in
UMP and HHDC , respectivelly.
DISCUSSION and CONCLUSION The result of the RT-PCR
technique for detection HCV-RNA in 2 centers demonstrates the
effectivenous of the technique allowing to direct detect HCV-RNA
from sera. The technique should be developed in many laboratories
and medical centers to define HCV infection.

aac(6`)-Ie+aph(2``)
mecA
aph(3`)-IIIa
ant(4`)-Ia

H-9

IDP GNR, the Software for Identification of the Gram (- )
rods and for Report the Clinical Microbiology Reports of

the Examined Samples

PHAM HUNG VAN*, NGUYEN DUC HAI**
* University of Medicine and Pharmacy in HCM, Vietnam; 

** National University of Natural Sciences in HCMC, Vietnam

IDP GNR is stands for the Identification Program for Gram Negative Rods.
This is the program that can help and guide the users identify Gram Negative
Rods, the most recovered isolates and most difficult to identify to species bac-
teria at the clinical laboratories. In addition, the software was also designed to
help the users report the results of clinical microbiology examinations to
physicians, as well as save those reports for the prospective studies.
The program requires the windows 98, and the 16M RAM to be installed and
to run. To perform the function of identification and guide identification, the
program was designed with 36 biochemical reactions and the database of 159
species of Gram (-) rods. These two software configurations can be cus-
tomized as following: (1) The users can select or unselect the biochemical
reactions that they want or not want, and thanks to this customize, the program
can perform the identification function based on the available biochemical
reactions in the users ' laboratory, no need to use any accompanied kits of bio-
chemical reactions. (2) The users can update (delete, add, and edit) the records
and/or its database, and thanks to this customize the users can contribute their
knowledge in the program, do not use the identification function of the pro-
gram mechanically. In addition, to perform the function of report, the program
was designed to activate this function dependently or independently to the
function of identification, and thanks to this function the users can use the pro-
gram not only to  identify the Gram [-] rods but also to report the results of
clinical microbiology of the examined samples to the physicians. The program
can display English or Vietnamese depending on the selection of the users dur-
ing the installation of the program in the users' computers. The help function is
online at anytime. To protect the copyright, the program needs the specific ser-
ial number at its first run, and this serial number will be given to the users after
the agreement with the authors.
This program is the result of the cooperation between the experiences of clini-
cal microbiology and the experiences of writing program. This kind of cooper-
ation in Vietnam is not common, and the authors believe that this cooperation
can primer other cooperation that can multify the other more useful softwares
in not only the field of medical microbiology, but also the other fields of bio-
medicine like molecular biology and immunology. 
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New Genosomes and Delivery Systems for Targeted Gene
Transfer and Therapy

R.I. ZHDANOV
Institute of Biomedical Chemistry, 10, Pogodinskaya St., 119832

Moscow, Russia

Date are presented on new genosomes and gene delivery systems for
DNA vaccines and for gene therapy of infectious diseases which
have been recently developed as a result of research work of Russian
laboratories through National Gene Therapy program in collabora-
tion with colleagues abroad. They include pH-sensitive liposomes
formed of pH-sensitive agents (alpha-tocopherol ester of succinic
acid or glyzirrhizine) and new alkyl lipid chain cationic lipids; sys-
tems for DNA vaccine delivery and non-cationic lipofection formed
of amphiphilic phospholipids and plasmid DNA at high concentra-
tion of metal (II) ions (above 20 mM).; systems for carbohydrate
receptors (lectin)-mediated gene transfer for targeted gene delivery;
cholesterol derivatives of ethylen/propylen/imine copolymer
(CHOLENIMs) and other oligocations which are not toxic and per-
spective for targeted gene or DNA delivery. Results presented
include structural information on genosomes formed of lipid compo-
sitions developed, data on transfection of normal and transformed
cells with appropriate genosomes, and organ distribution and tropici-
ty for genosomes formed of DNA or plasmid DNA/liposomal for-
mulations under the study got from in vivo experiments.      
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Characterization of Leptospira Hemolysin, SphH and Its
Cytotoxic Activities on Mammalian Cells

S-H Lee*1 and M-J Kim 1,2

Graduate School of Biotechnology1, Department of Internal medi-
cine, College of Medicine2, 

Korea University, Seoul, Korea

Leptospirosis is a world wide zoonosis caused by bacteria belonging to the
genus Leptospiraand its severity ranges from mild to rapidly fatal. It has been
suggested that Leptospirahemolysins are important in the virulence and
pathogenesis of leptospirosis. In previous our study, a novel hemolysin, SphH
of L. interrogansserovar lai strain HY-1 was identified and characterized as a
putative pore-forming protein (Gene, 2000, Vol., 254, pp. 19-28). The E. coli
cells harboring sphH showed high hemolytic activities on sheep erythrocytes,
but did not show sphingomyelinase nor phospholipase activities. However,
SphH-mediated hemolysis was osmotically protected by PEG 5000, suggest-
ing that the hemolysis is likely to be caused by pore formation on the mem-
brane. In this study, Leptospirahemolysin, SphH was more characterized as a
pore-forming protein and investigated for cytotoxic activity on mammalian
cells. The pores formed on the erythrocyte membrane were confirmed mor-
phologically by transmission electron microscopy. The SphH-mediated mam-
malian cell membrane damage was also detected by LDH release assay and
microscopic observation in vitro. Vero cell, A549 cell, H1299 cell and L132
cell were injured by SphH according to dose-dependent manner. The apparent
molecular weight of SphH expressed in E. coli was turn to be approximately
39 kDa confirmed by SDS-PAGE and immunoblot analysis with an anti His-
H1.2 immune serum. It is smaller than that (61 kDa) of the protein expected
from the nucleotide sequence of hemolysin gene (sphH). The observed differ-
ence may be explained by processing of the SphH in E. coli. In addition, anti
His-SphH or His-H1.2 immune sera neutralized hemolytic activity and
cytotoxicity of SphH. In conclusion, these results suggest that the SphH is a
pore-forming protein expressed as approximately 39 kDa processed form in E.
coli and direct membrane damage of sheep erythrocyte and mammalian cells
by the SphH could explain its pathogenic mechanism as a virulent factor.

H-13

Development of Broad-Spectrum ELISA Using 19kDa
Lipoprotein Antigen of Legionella pneumophila for

Diagnosis of Legionella Infection 

W-S Yoon 1, S-H Lee1, Y-K Park. 1, S-C Park 2, and M-J Kim 1,2

Graduate School of Life Science and Biotechnology1, 
Department of Internal Medicine2 College of Medicine, Korea University, 

Seoul, Republic of Korea

Although Legionella isan important cause of severe pneumonia, difficul-
ty still exists in its diagnosis. Because at least 80% of patient with
Legionellosis excrete the Legionellaantigen in their urine, the tests for
urinary antigen detection have been developed and commercialized.
However, the tests have disadvantage only reliably to detect urinary L.
pneumophilaserogroup 1 antigen. In this study we developed an
enzyme-linked immunosorbent assay (ELISA) for urinary antigen detec-
tion, based on the 19 kDa soluble lipoprotein antigen that is highly con-
served among Legionellaspecies. The 19 kDa lipoprotein of L. pneu-
mophilaserogroup 1 was expressed in E. coil, and the resulting recombi-
nant protein was purified and used for raising antibody in a rabbit. A
"sandwich" ELISA coated with purified anti-lipoprotein IgG in a
microtiter plate (lipoprotein-based ELISA) was developed and evaluated
for detection of Legionellaurinary antigen. Seventeen urine samples
were obtained from guinea pigs inoculated intraperitoneally with each
Legionella species including pneumophilaserogroups 1, 3, 6, L. oakrid-
gensis, L. sainthelens, L. anisaand L. jordanis, and 258 urine specimens
from healthy subjects and patients with either non-Legionellapneumonia
or urinary tract infections. As a standard test, the ELISA using soluble
antigens extracted from 12 different Legionellaspecies was used. The
test performance of the lipoprotein-based ELISA showed that the sensi-
tivity and specificity were 76.5% and 100%, respectively. Detection limit
of the test was 20 ng/mL.   And the lipoprotein based ELISA detected
urinary lipoprotein antigen of different Legionellaspecies. In conclusion,
the ELISA using 19 kDa lipoprotein antigen is a useful broad-spectrum
diagnostic method for Legionellainfection. 
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