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ABSTRACT

Background: Leishmaniasis -a neglected public healthiproblem-is-a group of diseases
affecting an estimated 12 million people worldwide. Objective: In the present study,
recombinant Leishmania major superoxide dismutase Bl (rLmSODB1) has been util-
ized as a potential antigen for the serodiagnosi% man cutaneous (CL); and wisceral
leishmaniasis (VL) in the endemic regions of southern part of Iran. A‘_d(;i\\'%nally, the
sensitivity and specificity of ELISA-ba’sc‘ad\ serodiagnosis usingrEMSODBY and the
soluble Leishmania antigen (SLA) were compared. Metho S&i}ﬁr the first time,
rLmSODBI has been cloned suiceessfully and used for ELISAsb sed serodiagnosis.
Sera from 30 CL and 24 VL cgsés -were included in this'study. Additional studies were
also done for the evaluation of cross-reactivity using ls§\a from 41 endemic controls in-
cluding normal endeqqic donots (n=20), systemic lupus erythematosus patients (n=5),
rheumatoid arth\gis patients (n=5), and pqtieqts with' tuberculosis (n=11). Results:
Analysis indicated that rLmSODB1 wasteeognized by 62.5% and 13.3% of sera from
patients with VL and CL, showing a se\% ivity of 72.7% and 53.6%, respectively.
However 95.:8% of VL and 30% of CL sera‘reacted with SLA, revealing sensitivities of
96%q-and 58.8%, respectiveh(."Additionally, from 41 sera collected either from healthy

,\ subjects or patients affected with other diseases, 97.5% were negative with SLA or
“rbmSODBI (specifieity. 97.6%).-Conclusion: These results show that r(LmSODBI al-
‘most does not react with sera from patients with tuberculosis and autoimmune diseases
and may be considered-as a candidate antigen for the specific immunodiagnosis of vis-
ceral leishmar%asis. >
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INTRODUCTION

Leishmania are obligate intracellular parasites that infect mononuclear phagocyte line-
age in their vertebrate hosts. These parasites are the causative agents of leishmaniasis, a
group of diseases affecting an estimated 12 million people worldwide (1). There are 2
million new cases each year and another 350 million people are at risk of infection (1).
Infection with Leishmania spp. can lead to a number of clinically different yet some-
times overlapping forms of disease in humans. Clinical manifestations of leishmaniasis
range from self-healing cutaneous ulcers to potentially lethal visceral spread. CL repre-
sents approximately 90% of all cases of leishmaniasis (1). VL or Kala-azar is the most
severe form of leishmaniasis. The causative agent of VL in the Indian subcontinent, Asia
and Africa is Leishmania (L) donovani, while the chief culprit in Mediterranean region,
south west and central Asia and South America are L. infantum or L. chagasi (2).

The diagnosis of VL is difficult due to the similar clinical features with other commonly
occurring diseases such as tuberculosis, malaria, and typhoid (3). Parasitological diag-
nosis for leishmaniasis is the usual and golden standard method and relies on either the
microscopical demonstration of Leishman body in specimens or culturing. The draw-
backs of these invasive methods are painful and is not practical to use.in most gural ar-
eas. Furthermore, these methods are not sensitive enough to detect all patients (4). Due
to these limitations, several serological techniques have been developed for the diagno-
sis of VL. Although, crude parasite extracts are very sensitive in serodiagnosis of
leishmaniasis, but they yield a significant number of fals posmve results, especially
when sera from patients with some other infections. such as ;Trypanosoma cruzi are
tested (5). In order to improve the specificity of th&\, diagnostic tests, many different
candidate antigens have been tested. Among them' 1de ication of L. Chagasx‘;:ombl-
nant antigen K39 has been a major progress.in‘the:diagnosis of VL (6). Bven though the
use of L. chagasi rK39 protein for.-serodiagnosis of New World-VL'was reliable (7,8)
unfortunately its use for diagnosis of Old World VL caused by L.\\(Q’:l um or L. dono-
vani infections has shown variable results-and several studiesishowed that the sensitivity
and specificity of the test werenotas high as reported-f the diagnosis of New World
VL (9,10). Therefore, the need to develop a spec1ﬁc method for diagnose and confirm
such diseases is ofutmost value.

Trypanosomatids, in ludlng different speciéd\of Leishmania, have superoxide dismuta-
ses (SODs).to protect themselves against.ox X/e stress (11). SODs from parasitic pro-
tozoa have only.iron cofactors and structur differed from SOD of the vertebrates.

nBLAST and pBLAST analysis of fhe Leishmania SODs against the non-redundant
(NR) sequerice database revealéd that no homology exists between these molecules and
human proteins. Moreover, pres}lous studies have discovered that some SODs from
parasitic protozoa are hlghly immunogenic for human and dog (12-14). As a result,

these data will raise, the possibility of using SOD in the diagnosis of human leishmani-
asis. Previous stidies have shown that SODs excreted by Trypanosoma cruzi are highly
immunogenic and antibodies to SODe were detectable in sera to a dilution of 1:2500 by
Western blot (12). More recently in a study by Marin et al., an excreted SODe by the
promastigote form of L. infantum was also used for the diagnosis of L. infantum in
naturally infected dogs (14).

The goal of this study was to determine the usefulness of the rLmSODBI in diagnosing
human CL and VL. The results of the present study show that serodiagnosis based on
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rLmSODBI is highly specific and may be of great benefit in the diagnosis of VL cases.
This study represents preliminary information for developing more sensitive and spe-
cific serodiagnostic tests, for the diagnosis of leishmaniasis.

MATERIALS AND METHODS

Source of Sera. Sera from 30 CL and 24 VL patients were used in this study. VL pa-
tients were selected according to their clinical manifestation and a positive rK39 based
on a serological test. Sampling from CL patients was done in active phase of the disease
while no chemotherapy was started for their cure. Moreover, existence of leishman bod-
ies were confirmed microscopically in the lesion smears prepared from CL patients.
Forty one endemic control sera collected from individuals without “any- history of
leishmaniasis and were also included in the present study. The source of the control sera
were normal endemic donors (n=20), systemic lupus erythematosus (SLE) patients
(n=5), rheumatoid arthritis (RA) patients (n=5), and-patients with tuberculosis (TB)
(n=11). In all cases the sera were obtained from bloed, collected by vein puncture ac-
cording to the regulation of ethical committee of S;ﬁv{f{}nivérsity of Medical\Sciences,
Iran, and kept at -70°C until use. \\
Parasite Cultivation. The L. major strainn MHROAR/75/ER (IR75) was usedyin this
study. Promastigotes were culturediat 26 °C in RPMI 1640 m “with' glutamine
(Biosera, UK) supplemented with 10% heat-inactivated FCS (BIOSe ):

DNA Amplification. Genomic. DNA was isolated as descfibed prev10us1y (15) with
some modification. Briefly, logarithmic phase promastigotesiwere disrupted in lysis
buffer (50 mM NaCl,-50 mM EDTA, 1% SDS, 50 mM Tris-HCI, pH 8.0), and then in-
cubated with prote&ve‘K (100 mg/ml, Sigma-Aldrich, USA) at 37 °C for 4h. DNA was
purified further by phenol-chloroform extraction and ethanol precipitation. The coding
region of LlmSODB1 was amplified by PC \\?ng Pfu DNA polymerase (Fermentas,
Lithuania) w1th forward primer, 5’ -GTGC ATGCCGTTCGCTGTTCA-3" which
contained an’ Ndel (Fermentas; Lithuania ) site and an initiation codon and a reverse
p‘nmer 5= AACCCTCGAGCTGGCTAGAGGCGAAA -3’ which contained an Xhol
(Fermentas, Lithuania ) site without a stop codon. DNA amplification was performed in
a final volume of 30 ul contalr_nng 75 ng of genomic DNA, 5 pM of each primer, 375
uM of dNTPs, 2.5.:mM MgCl,, and 1.5 unit of Pfu DNA polymerase in a 1X amplifica-
tion buffer. The'RCR mixture was submitted to a denaturation step (4 min at 95°C), fol-
lowed by 35 cycle$,of amplification (60s of denaturation at 95°C, 60s of annealing at
62°C, and 60s of extension at 72°C) and further extension (10 min at 72°C) steps.
Expression and Purification of Recombinant SODB1. Amplified DNA fragments
were purified using PCR clean up Nucleospin Kit (Macherey-Nagel, Germany) and
cloned directly in to pGEM-T easy T vector TA cloning (Invitrogen, USA). The insert
was removed by Ndel and Xhol digestion and ligated into the Ndel-XholI insertion site of
expression vector pET22-b (Novagen, USA) to create the plasmid clone pET-
LmSODBI. Two recombinant clones were sequenced using M13 forward and reveres
primers. Sequencing with these vector based primers showed that the His-tag protein
was in frame. The construct was transformed into E.coli BL21 (DE3) and grown at 37°C
in LB medium containing 100 pg/ml Ampicilin. Hexa-His-tag fusion protein was ex-
pressed by induction of log-phase culture (OD 280=0.6) with 0.2 mM Isopropyl-b-D-
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thiogalactoside (IPTG) for 4 h at 37 °C, with vigorous shaking (200 rpm). Bacteria was
harvested (10,000 X g, for 10 min), resuspended in lysis buffer (50 mM NaH,PO4, 300
mM NaCl, 10 mM imidazole, pH 8), incubated for 30 min on ice and disrupted by soni-
cation (five 45s pulses interrupted with cooling on ice). Inclusion bodies were isolated
by centrifugation at 12,000 X g for 15 min at 4 °C, washed with PBS containing 1% Tri-
ton X-100 and solubilized in a buffer containing urea (50 mM Tris—HCI, 300 mM NaCl,
8 M Urea, pH 8). Recombinant protein containing the histidine tag was affinity purified
using IDA-chelating sepharose (Amersham Pharmacia Biotech AB, Sweden) according
to the manufacturer’s protocol with some modifications. Briefly, to charge the resin 25
ml IDA-chelating sepharose were mixed with 75 ml of 100 mM NiSO4. The mixture
was shaken for 4 h and washed with Milli Q water. Solubilized inelusion \bodies were
passed through a Fast Performance Liquid Chromatography<eolumn ‘containing 25 ml
charged IDA-chelating sepharose resin (flow rate; 1,3 ml/min),;;washed with solubiliza-
tion buffer containing 10 and 20 mM imidazole and the bound material was eluted with
the solubilization buffer containing 300 mM imidazele. Rurification of recombinant pro-
tein was assessed by SDS-PAGE analysis. Puiified\recombinant protein was gradually
dialyzed against guanidine chloride-contaihing.,%‘buffer. The concentration of gua-
nidine chloride reached 0.5 mM at the end of'the:experiment. \
Preparation of Soluble Leishmania Antigen"SLA was prepared from the stationary-
phase promastigotes of L. major. (IR75) harvested after fiv ;%zge‘s ‘and washed 3
times in ice-cold PBS (pH {7.2) and, eventually suspended-in ;\]%\bu fer at a concentra-
tion of 1x 10”/ml. The suspension was sonicated 5 timeés, 30 sec each time, followed by
a 30 sec interval on ice and'the lysate was centrifugediat 12,000 x g for 15 min at 4°C.
The supernatant waicolleqted and stored at =70°C.\The protein concentration was esti-
mated by the Bradford method.
Enzyme=Linked" Immunosorbent Assa \(E\LISA). The ELISA analysis was per-
formed,according to a standard method."Briefly, a titration curve was established and
the optimal'concentration was found.to be 400 ng/well for rSODB1 and 200 ng/well for
SLA:. ELISA plates (Nun¢, Denmark) were coated overnight at 4°C. The wells were
blocked with 3% bovine ,seruQi albumin for 16 h at 4°C, washed 3 times with PBS con-
taining 0.05 % tween 20.(PBS-T), and incubated for 1.5 h at 37°C with 50 pl of patients
“sera at a 1/50 dilution., Wells were washed 4 times with the same buffer and incubated
with 50 pl of mouse anti-human total antibody conjugated with HRP for 1 h. This step
was followed&lQI‘ 5 rinses with PBS-T and the reaction was developed using 100 pl of
TMB as substrate. The reaction was stopped with 50 pl of 3N H2SO4 and the OD of
each well was measured at 450 nm in an ELISA reader. A serological test for Leishma-
nia antigens was considered positive when the OD of unknown sample was higher than
cut off value, which represents the mean plus three standard deviations of the ODs for
healthy subjects. All samples were analyzed in triplicate.
Statistical Analysis. The performances of the tests were calculated as follows: sensitiv-
ity= [true positive/true positive + false negative] x 100 and specificity= [true nega-
tive/true negative+ false positive] x 100. In addition; positive predictive values (PPV)
and negative predictive values (NPV) were determined according to the following for-
mulas: PPV= [true positive/true positive + false positive] x 100 and NPV= [True nega-
tive/true negative+ false negative] x 100.
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RESULTS

Cloning and Expression of L.major SODB1. The Imsodbl gene was amplified by
PCR and cloned into a pGEM-T easy T vector and sequenced. Then, the-insert was sub-
cloned into the pET-22b for high-level expression in E.coli. . The Imsedbl contains an
open reading frame of 588 nucleotides, encoding a 195-amine-acid-protein with a mo-
lecular weight of 21287 Da. Comparison of the Alignment ‘of EmSODBI1 with the se-
quence of different SODs of some Trypanosomatids te aled that LmSODBI has a high
homology with them (Figure 1). IPTG Induction“of. bacterla transformed with recombi-
nant vector resulted in a high yield recombman%x‘te expression. leferemt concentra-
tions of IPTG was examined to identify the highest ¥ield (Figure 2.A.)~After Purifica-
tion, imidazole was removed by gradually dialyzing the recombinant; protein”against
guanidine chloride-containing PBS buffer, and at the end the purtified tIskmSODB1 was
solubilized in 0.5 mM guanldlne chlorlde (Figure 2.B. lane 1). K

LIGBDEE s e Wosapemsgas RO T ECR AT &
DESHDES e o s e e Meseaimstes A ICRO T LHL RN, B0
LISAEE T T AL TR MR M IE MM, 1]
TDAODET s et e i s e e e et e e Mo icuiae B aee i &0
LAGODEL  soragsiessm it e e e s e Woiva s rimstcmisisamvsuess 1]
o Ln30DEL MPFAVQPLFY PHDAL ASEGN IKE OV TFHHE FHHEG TAVEL TAL AR N34 LASKS LYDIIE &0
Li30DEE e Ml oo ned ) U LR P B e T v 120
LAODEE  vveee i il o o cores wod B..oE. HEL....V...... B o 120
Lm30DEE e [ L R..3K.H.EI....I...... NLE.LLDLL L 120
5 ) ) < N B..GE. 3. PL.u Vs P A | 119
Ld30DEL el D R..GE.3.PL....¥...... B D 120
Lw30DEL SEEGPAFNCAAQTYNHDFFWRCLAP COGGE PAGHL ASATIDIFGE FANFEEEFT ARANGH 120
LiBEDBE  CEEEAETANNNNERET L aaaafiaaiaE Heowi R B e Bridaiiiady N 1a0
LA3ODEE e e R m..... G e P i B Feiriaatia Ir 1a0
) R | LI AR Briiaiiiady 3 180
LE3ODEL 0 swisawsiine s s [i b m..... B s SR g Besasasiay Ir17a
LAZODEL  avii i IS S . Hevwun o B i By N 1&0
Lm30DEL FEaATLYEDEISGELEVFQTHDAGCPLTEPDLY PILTCDVWEHATY IDYEND RASTV S 180
Lizopez ... M. SH.NRCYRALGG3HYVN.D. 203
Ld3odez ..., . SH.HRCYBRALGLSHYYN.D. 203
Lw30DEE ...... IN. SH.NHCYRAAGGIHYVN.D. 203
LiglDEl oaaaas D.DF G- - o194
Ld3obeEl ... D.DF. 3~ 0. 185
Lm30DEL A FIHMVDNF &S -----------—- AL 195

Figure 1. Alignment of the amino acid of sequence Leishmania major SOD1 with those of L.
infantum and L.donovani. This comparison shows a high homology between different SODs of
Leishmania parasites. This alignment was done using the Clustal W program.
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Figure 2. Expression of rSODBL1 in bacteria. A: Expression of rSODB1 was induced with vari-
ous concentrations of IPTG in BL21 (DE3) bacteria containing the expression construct, pET-
sodbl. Total bacterial protein was analyzed by SDS-PAGE followed by Coomassie Blue stain-
ing. Lane 1: total bacterial lysate before induction; lanes 2-5: total bacterial lysate induced with
1mM, 0.7mM, 0.5mM and 0.2mM of IPTG, respectively; Lane 6: molecular weight markers. B:
purity of rSODBL1 after purification and dialysis. Lane 1: purified rSODBL1 after dialysis, lane 2:
purified rSODB1before dialysis, and lane 3 is the molecular weight markers.

Serodiagnosis of Leishmaniasis Using rSODBL. In order to verify the serodiagnostic
value of L. major rSODBI antigen, the sensitivity and specificity of rLm-SODB1-based
ELISA were analyzed and judged against the sensitivity and specificity of SLA., To achieve
this aim, 30 individual sera from active patients with CL and 24 individual sera; from active
VL patients were analyzed by ELISA using the purified rSODB1_and'SLA extracted from
metacyclic L. major as antigens. The specificity of the rSODBzor SLA-based ELISA was
evaluated using sera from 41 controls without any history of leBiNn“'aniasis

According to Table 1, sera of 32 out of 54 leishmanjasi patlen’ts (VL, n=24 and CL,
n=30) were positive in SLA-based ELISA (59.2% \:%‘s 19 out of 54 patlen'ts’ sera
(35.2%) were reactive with rSODB1. When cross:g%(jhv was tested, none‘of ¢ sera
from patients with SLE (n=5) or RA (n=5) reeognized ¢either SLA or r ODB1 an nly
one of the 11 tested TB sera was positive in both ELISA tests. Surprisingly, none of the
20 individual controls living in. thc endemic area showed rcact‘r\f 1th SLA or
rSODBI. Table 2 shows the sen%1t1v1t'y and specificity of the:two EL -based tests for
diagnosis of leishmaniasis:*The séhs1t1v1ty of SLA-based-ELISA for'all infected cases
(VL plus CL) was 71% which was higher than the sens1t1v1ty of rISODB1-based ELISA
(60.7%). The spec1fit>\es\bf the two tests were equal(97:6%). In addition, SLA-based
ELISA showed, more Sensitivity for VL sera han\rS‘ DB1-based ELISA (96% vs.
72.7%). The ‘optical density distribution  of r§§9\8-based ELISA and the SLA-based
ELISA.i in VL. and.CL patients and dlfferegt contrel groups are shown in Figure 3.

% %
\i

Tqble 1, Reactivity of sera frb\m VL and CL patients, healthy controls, and
) patients with tubercuI03|s with either (L mSODB1 or SLA

L . T

TN A SLA SODB1

N . & “_P0osN (%) Neg N (%) Pos N (%) Neg N (%)
CL+ VL 54 N 32(59.2%) 22 (40.8%) 19 (35.2%) 35 (64.8%)
VL 24 23 (95.8%) 1 (4.2%) 15 (62.5%) 9 (37.5%)
CL 30 9 (30%) 21 (70%) 4(13.3%) 26 (86.7%)
Healthy Control 20 0 (0%) 20 (100%) 0 (0%) 20 (100%)
SLE 5 0 (0%) 5 (100%) 0 (0%) 5 (100%)
RA 5 0 (0%) 5 (100%) 0 (0%) 5 (100%)
TB 11 1(9.1%) 10 (90.9%) 1(9.1%) 10 (90.9%)
Total Control 41 1(2.5%) 40 (97.5%) 1(2.5%) 40 (97.5%)
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Table 2. Sensitivity, specificity, positive predictive values (PPV) and negative
predictive values (NPV) of the ELISA assay for diagnosis of VL and CL

Sensitivity % Specificity % PPV % NPV %
CL+VL VL CL All CL+VL VL CL CL+VL VL CL
SLA 71 96 58.8 97.6 98.2 96 96.8 65 97.6 66.1
SODBI1 60.7 72.7 53.6 97.6 98.2 96 96.8 53.9 82 61.2
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Figure 3. The optical density distribution of 'SLA and rSODB1based ELISA"in visceral leishma-
niasis (n = 24) and cutaneous leishmaniasis‘(h = 30) patients and-different control groups in-
cluding endemic normal control'(n = 20) subjects, SLE (n = 5), RA\(n =5)and TB (n = 11) pa-
tients. The cut-off value wasdefined as the mean optical density'plus.three standard deviations

for the values obtained from seta of healthy control subjects:.
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DISCUSSION- ¢ y K
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The completlon of the LEIShmanla majbr genome sequence (16) in combination with
proteomlcs studies (17) have identified all potential proteins that may be targets for drug
and vaccine development.or might be useful in diagnosis of the disease. In recent years
major advances have been made i the development of a number of diagnostic methods
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such as ELISA and direct agglutination test (18-21). Despite the large number of sero-
logical techniques that are used, there is still no golden standard diagnostic test. This is
in part due to the fact that none of the available tests have proved to be 100% sensitive
and specific. Furthermore, the increase of Leishmania/HIV co-infection cases compli-
cates the use of the serological tests as a result of low or lack of antibody responses in
these patients (1). In addition, use of whole parasite extracts in these serologic tests is
limited because of low assay specificity mainly due to the cross-reactivity with other
diseases such as Chagas’ disease and tuberculosis that may be present along with VL in
tropical and subtropical regions (3,22,23). Thus, developing a new labotatory diagnosis
test plays a vital role in the confirmation of clinical diagnosis of leishmaniasis. In this
respect, sequence comparisons of the fesodbl genes in the-different species of Leishma-
nia revealed more than 86% identity (Figure 1), suggesthgg a high degree of conserva-
tion of fesodb genes in Leishmania. Therefore, using one of these molecules might be
useful in serodiagnosis of leishmaniasis. To rcS(;)‘lS\;h\ethe'r SODBI1 couldibe utilized
for this purpose, we investigated the possible ‘useéfiilness of erSODBlzas\i antigen
in a diagnostic ELISA and verified the sensitivity.and specificity of thisstest in.eompari-
son with SLA-based ELISA. \ B3 |
In the present project, 35.2. % ofall cases with leishmaniask\\;v e “positive with
rSODBI1 while 59.2% werepasitive with SLA (Table 2;60:7 % ys: 1% sensitivity, re-
spectively). In addition; the results of the rSODB1-basehELISA and SLA-based ELISA
for leishmaniasis showed that both tests had similar specificities (97.6 %).
The potential cro s-\reéctivity' of SLA with sera:from patients with other infectious dis-
cases (specially Chagas’ disease) is the major obstacle in serodiagnosis of VL using this
crude antigen (5,22,24). However, the rqsu?é}\f the present study show that in the non-
endemic, régions for trypanosomiasis, SIUA ‘¢ould be used as a valuable antigen in se-
rodiagnosis;of\ VL. In fact, SI:A-basé ELISA had a higher sensitivity than rfSODB1-
befsé'd_ ELISA in VL patients:(96% Vs 72.7%, respectively), while they were similar in
_theit specificities. Consi(}ering\the presence of different Leishmania-derived antigens in
SLA preparation and:the possibility of reaction between different anti-Leishmania anti-
bodies and SLA; higher sensitivity of SLA-based ELISA compared to rSODBI is con-
ceivable in the'diagnosisof VL.
However, the sigtiificance of SOD for determination of leishmaniasis has been shown in
previous studies (13,14). In this respect, native excreted SOD from Leishmania infan-
tum was used for diagnosis of VL infected dogs by western blot, showing that sero-
prevalence values of SODe based western blot were significantly higher than other sero-
logical methods (Indirect fluorescent assay and ELISA) using whole parasite antigen
extract (14). In addition, this test showed enough specificity to discriminate the L. in-
fantum infected dogs from those infected with T. cruzi. Therefore, authors came to this
conclusion that SODe can be used in the diagnosis of canine leishmaniasis. In another
study native excreted SODe from T. cruzi used for screening the Chagas’ disease in
Mexico (12) revealed that the seroprevalence values for SODe by ELISA and western
blot were considerably higher in the endemic areas for Chagas’ disease than those tests
using whole Leishmania cells. However, in the present study rSODB1 from Leishmania
major did not show the proper sensitivity for the diagnosis of leishmaniasis in humans.
This controversy could be explained by the nature of antigens used in these studies. As a
matter of fact, due to the lack of native conformation in recombinant proteins produced
in prokaryotes, immunodominant epitopes may be lost. Using native excreted SOD
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ensures that raised antibodies can react with their own epitopes. On the other hand, the
low sensitivity in VL diagnosis test might be due to the probable differences between
the dominant epitopes of r(LmSODBI1 and SODBI1 of L. infantum (i.e., heterologous
parasite). Hence, the serodiagnosis tests based on the rSODBI of L.infantum may have
better performance in diagnosis. In this respect, a comparative study showed that use of
recombinant proteins from L.infantum rather than L.major yields better ELISA result
(19). In addition, the results showed that rSODBI1 cannot be of much use in identifying
CL patients, as merely 13.3% (4 of 30) of the sera from patients with CL were positive
when tested with rSODB1-based ELISA. In fact, due to localized characteristics of CL,
humoral immune responses are not strong enough to screen CL patients.

Additionally, the specificity of SLA-based ELISA which is developed in thé present
study was slightly higher than previous studies non-endemic controls (18,25). This ob-
servation could be explained by a variation in the nature of the control subjects used for
calculating the cut-off value. In most of previous studies subjects from non-endemic
areas were used as control groups, while in the current study all, of the subjects (includ-
ing healthy controls and patients with SLE, RA and TB) were selected from individuals
living in the endemic area. Indeed, valuable serologicalﬁests&ould be able to discrimi-
nate patients and normal individuals in the endemic agea;'where some healthy subjects
have antibodies without any clinical symptom of. his?i\)\_x‘ f leishmaniasis. In thisline,
Alborzi et al. have shown that nearly 25 percent ofthealthy individuals in qﬁdcn%charea
of Fars province (south of Iran) have kDNA PCR-ELISA positive results in ‘combina-
tion with IFAT seroreactivity (26). Moreover, the results of current tigyxaré in agree-
ment with a pervious study usingendemic,controls (19). ‘\ .

It has previously been shown that the useof recombinant proteins in serologic tests for
diagnosis of leishmaniasis in human cases would be hindered,by; the existence of cross-
reactivity against desifed recombinant antigens in sera from patients with autoimmune

diseases (27,28). Of i\m\erest, our preliminary eyaluations have revealed that none of the

. -

sera from individuals with either SLE (n=5) ot (n=5) reacted with rSODB1. How-
ever, considering the low number of autoimmﬁx{e era in the present study, further re-
searchds.needed-ta.corroborate this resulty, "

In o\rd‘f‘:nt‘o identify the best antiggﬁ among various Leishmania antigens, few compara-
tive analyses have been made among serodiagnosis tests (25). Among several recombi-
nant otipurified antigens introduced for serodiagnosis of VL cases, rK39 has the best
performance. K39 is.a cloned.antigen of 39-amino acid repeat that is part of a kinesin-
related protein in LQiShmania ehagasi (6). An rK39-based ELISA showed excellent sen-
sitivity (90-99%) an%pec?ﬁcity (89-98%) in many VL-endemic countries (29,30). In a
comparative evolution*study, a panel of ten different recombinant or purified Leishma-
nia antigens was analyzed(19). Among them, only rK39 introduced significant im-
provement over the classic SLA. Indeed, rK39 gave the best results in terms of specific-
ity (97%) and positive predictive value (92%). In comparison, rLmSODBI1-based
ELISA showed excellent specificity and moderate sensitivity for serodiagnosis of VL
cases in the endemic area of south Iran.

In conclusion, the results of this study showed that (L mSODBI is highly immunogenic
and antibody produced against this antigen is specifically raised in leishmaniasis pa-
tients. However, the diagnostic sensitivity of VL using rSODB1 derived from L.major
was fairly low, therefore it might be more useful to use rSODB1 from L. infantum in
order to increase the sensitivity of VL diagnosis. In addition, combination of different
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recombinant antigens in a multiple-epitope format could further increase the sensitivity of
a single —well ELISA for the serodiagnosis of VL. Our results also indicate that classical
SLA antigen represents a very good performance, which may be of interest for developing
a serodiagnostic panel, especially in regions that are not endemic for trypanosomiasis.
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