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Abstract: Problem statement: The upper airways has a great importance as a afuté leprae
infection and because of the possibility of ideyiti§ relevant tools by systematic patient evalugtio
the detection of leprosy patients by means of aafivnarkers becomes important. The aim of this
study was to analyze anti-phenolic glycolipid 1t{#&GL-1) salivary and serum titers as parameters
for correlation with infection, antigen exposuredaneatment respons@pproach: Leprosy patients
before, during and after specific treatment fordesy were selected. Salivary and serum anti-PGL-1
levels were determined by Enzyme-Linked Immunosarbsssay (ELISA) in 30 leprosy patients
ranging in age from 17-71 years old (mean: 4824692 years) and in 10 healthy controls ranging in
age from 22-45 years old (mean: 3023 years). Data were analyzed statistically byalpsis Of
Variance (ANOVA).Results: There were significant differences in serum am@itPL titers between
leprosy patients and healthy controls (p<0.05); énmw, significant differences in salivary anti-PGL1
(IgA and IgM) were found only between non-treategrosy patients and healthy controls. MB
patients showed higher serum (IgM) and salivaryA)ldevels of anti-PGL-1 than PB patients.
Conclusion/Recommendations. The serum and salivary measurements of anti-P@htibody may

be useful in evaluating antigen exposure and MD3poase and in distinguishing MB from PB
patients.
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INTRODUCTION appears in the advanced stages, a fact suggesing t
hematogenic or lymphatic disseminationMf leprae.
Leprosy is a chronic infectious disease caused byeprosy-specific oral lesions are generally asymatic
Mycobacterium leprae, an acid-fast bacillus that ulcers or nodules sometimes rich M. leprag®”
presents a peculiar tropism for peripheral nervesthe  resembling nonspecific oral lesions, but they can
skin. The prevalence of leprosy in the world hasmaintain the focus of infection in endemic areas.
declined since the introduction of the Multi-Drug The diagnosis of leprosy is based on clinical,
Therapy (MDT) recommended by the World HealthBacterial Index (Bl) and histopathological findiffys
Organization (WHO}. However, leprosy is still a and serological determination of the antibodiese Th
public health problem, especially in Brazil, whehe  Phenolic Glycolipid antibody (PGL-1), determined by
number of new cases detected is high (38.914 dases Enzyme-Linked Immunosorbent Assay (ELISA), has
20082, been considered an relevant marker of leprosy igctiv
The predominant route of leprosy transmission isThe PGL-1 fraction is part of the cell enyedoof
from the contaminated patient’s upper airways tee& M. leprae and induces the production of the humoral
host®, thus emphasizing the importance of mucosakpecific response against PGL-1 detected in patient
lesion control. The nasal mucosa can be affectatién serun?®. When the antibody is present at high levels,
early stages of the disedsé and oral involvement the infection can be supposed to be active, edpecia
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during the reactional episodes, which constituiery  4°C, divided into 500 puL aliquots and stored at°@0

common complication in the evolution of leprbsy?. until the time for analysis. The samples were otetdi
Because of the importance of the upper airwaypetween 8:00 and 10:00 am. The patients were

(nasal and oral) as a route Mf leprae infection and  jnstructed not to eat or drink, not to smoke orsbru

because of the possibility of identifying relevaools  their teeth 1 h before the saliva collection ineortb
by systematic patient evaluation, the detection ofninimize the risks of contamination.

salivary markers becomes important, especially

considering humoral immunity mediators such as : o .
M. leprae-specific anti-PGL-I antibody in leprosy Serum antibody titers: Ninety-six-well polystyrene

patients. Thus, the aim of this study was to armlyz Plates (Costar, Cambridge, USA) were coated with

serum and salivary titers of anti-PGL-1 antibody asd"tigen (PGL-1; kindly provided by Dr. J.S. Spencer
parameters for correlation with antigen exposuré an Colorado University, USA) in sodium carbonate

treatment response. buffer (2 Hg mI:l), pH 9.6 and stored at 4°C until
used. Serum from each patient was diluted 1:100 in
MATERIALSAND METHODS 15 mM Tris-Tween buffer containing 5% sheep

serum, 10 uL were added to each well and the plate
Patients Thirty leprosy patients (20 men and 10 was incubated for | h at 37°C in a humid chambsr. A

women, mean + SD age 484.92 years; range 17- the end of this period, the sample§ were washel wit
71) and 10 healthy controls (5 men and 5 womenpmeal® MM Tris-Tween buffer and anti-human IgM beta-

+ SD age 32.2+9.23 years; range 22-45) participated 9alactosidase conjugate (Sigma, USA) diluted 1:600
the study (Table 1). The leprosy patients selectedn 15 mM Tris-Tween buffer containing 5% sheep
before, during and after MDT-WHO were attended atserum was added. The plates were then incubated at
the Leprosy Clinics of the School of Medicine of 37°C for | h. A fluorigenic substrate (10 pL 4-
Ribeiréo Preto, University of S&o Paulo. The diaimo methylumbelliferyl beta-D-galactopyranoside) was
of leprosy was made based on clinical andthen added to the samples and the material was
histopathological findingd, BI, biopsy and the incubated at 37°C for 30 min. The plate was reath wi
determination of serum anti-PGL1 antibody. Patient; myltiskan ELISA reader. Sera with an absorbance a
were grouped following the operational classifioati 450 nm greater than 0.028 (the mean absorbance plus
(WHO) into Multibacillary (MB) those who presented e standard deviations of 40 healthy Brazilian

Bl bigger than 3+ and Paucibacillary (PB), thoséhwi control subjects) were considered positive. Each
negative Bl. The healthy controls were selectethat . .
serum was tested in duplicate.

Dentistry School of Ribeirdo Preto of University %o

Paulo. Subjects were excluded if they presented a ] ] ) )

history of Sa“vary gland cancer, Sj('jgren Syndrom Sa“Vary ant|b0dy titers. Sa“Vary anti-PGL1 levels

of xerogenic drugs and if they did not give infodne Wwere determined by ELISA using 96-well polystyrene

consent. The trial was approved by the local Ethicglates (Costar, Cambridge, USA). The plates were

Committee and all subjects gave written informedcoated with antigen (PGL-1) in sodium carbonate

consent to participate. buffer (3 ug/10 mL) for 24 h at 4°C. Saliva froncha
patient was diluted 1:4 in PBS-Tween, 100 pL were

Study groups. Patients were divided into 4 groups: @dded to each well and the plate was incubated fo
group 1-10 patients who had not received specificl/2 h at room temperature. After washing, goat-anti
treatment for leprosy; group 11-10 patients who hadhuman IgA and mouse anti-human IgM alkaline-
received and concluded the specific treatment fophosphatase conjugates (Sigma, USA) diluted 1:250
leprosy; group IlI-10 patients studied during theand 1:100 in PBS-T-0.05%, respectively, were added
specific treatment for leprosy; groups IV-10 heglth to the wells and incubated for 1 h at room
patients, non-communicants of leprosy patients, whaemperature. The plates were washed and incubated
represented the control group. for 15 min at room temperature with a substrate
solution containing p-nitrophenyl phosphate. The
Saliva collection: As 5 mL of non-stimulated saliva reaction was stopped with 3 M NaOH. The
was collected from each subject into a sterile @imer  concentrations of the antigen, saliva and conjugate
over a period of 5 min. The collected saliva waswere standardized based on serial dilutions in rorale
immediately centrifuged at 4500 rpm for 30 min atobtain ideal concentrations for the assay. In aoiuljt
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the different incubation times and temperatureg, thwas no significant difference in salivary anti-PGL-
number of wash cycles and the different antigen(lgM) between groups (Table 2 and Fig. 2b).
dilutions were standardized. Absorbance was o ‘

determined at 450 nm. Data are reported as Optica-lable 1: Clinical data of the leprosy patients (@ I-1ll) and

. . healthy controls
Density (OD) values minus the blank. Personal data

Statistical analysis: One-way Analysis of Variance Sex Race
(ANOVA) with Friedman test was used to compare the Patients
serum and salivary anti-PGL-1 levels between the (N) Age(years) M _F W AD A
groups (I, II, Il and healthy controls) and Wilamx g:gﬂg:l %g gg:fgﬂ;:%é g? 83 82 82 82
test was used to compare the serum and salivary anigroup i1 10 46.60+12.80 07 03 07 03 00
PGL-1 between PB and MB patients with the aid ef th Group v 10 3220+9.23 05 05 09 00 01
GraphPad Prism software (San Diego, CA, USA).Total 40 44.55+1605 25 15 26 12 02
Significance was set at p<0.05. M: Male; F: Female; W: White; AD: African desceAt; Asian

RESULTS : P=0018 .

P=0.00%
I 1

Serum antibody titers: Serum anti-PGL-1 IgM 125 _ o r=0027 o P=0013
antibody was significantly higher in leprosy patgen . v
(groups I, Il and IIl) compared to healthy controls 1004 v
(group 1IV) (p<0.05, Fig. 1). The highest anti-PGL-1 @ .
values were found in samples from non-treated pisie = 0754 .
The analysis based on clinical form showed ©
significantly higher anti-PGL-1 levels in MB tham PB g 050
patients (Table 2). 5 ' —= v
Salivary antibody titers: The salivary anti-PGL-1 © 0254 : : v
IgA antibodies of group | leprosy patients were - T ':: .

significantly higher than those of healthy controls 0.00 - . . '

(group 1V) (P = 0.003; Table 2 and Fig. 2a) and the Gl GI GII GIV
anti-PGL-1 IgA salivary antibody showed high levels
than IgM antibodly. Fig. 1: Serum anti-PGL-1 (IgM) levels from leprosy
When the analysis was made based on the patients before, during and after MDT (GlI, GlI,
operational classification in the MB patients (n2%) Glll) and from healthy controls (GIV). The
were found to have higher salivary (IgA) and serum horizontal lines represent the mean of each
anti-PGL-1 values than in PB patients (n = 09).r€he group
P=0.003
= I - 0159 .
0.40 v
= s
Bl : -
e . . ~ 0.10 o
O 0.251 N v A .
2 0204 . % . ‘ .
0.15 1 . T . 0.05 - '
E 0104  u X a ’ 3 . : . .
i n ' —— = Hgm & hd *
W 0.05 . " ' o = 2z —
- v o ot "l: v Tear
0.00 : | | . 0.00 ™ $ T +
GI GI GII GIV GI GII GIT GIV

Fig. 2: (a and b): Salivary anti-PGL-1 (IgA and IgMvels from leprosy patients before, during afidraMDT (Gl,
Gll, GllI) and from healthy controls (GIV). The hpontal lines represent the mean of each group
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Table 2: Serum and salivary anti-PGL-1 levels (m#&8D) in leprosy patients and healthy controlsresatment group and by the operational
clinical classification of leprosy

Group | Group Il Group I Group IV PB (n=9) MB £1R1)
Serum IgM 0.432+0.391* 0.124+0.094 0.401+0.300 0.047+0.007 0.090+0.057 0.397+0.393
Salivary IgA 0.1760.118 0.172+0.123 0.158+0.118 0.082+0.062 0.113+0°7105  0.204+0.113
Salivary IgM 0.035+0.043 0.043+0.048 0.025+0.022 020+0.024 0.032+0.045 0.033+0.037

* M7 and™ Significant differences between leprosy patiemd healthy controls;and™: Between PB and MB leprosy patients (p<0.05)

DISCUSSION might be attributed to competition between IgA atfter
isotypes for antigen binding sites or to interfeeemvith
The mucosal defense function agaihst leprae the availability of the initial classical pathway
infection is not clear; however, it is known thatdl  component$®?!. Thus, we can explain the fact that anti-
immunity is the first defense line againegt leprae, PGL-1 IgA levels were higher than IgM levels.
which consists of secretion of antimicrobial peesd Serum anti-PGL1 antibody has been reported to be
and antigen-specific antibodies of the immunoglabul higher in MB than in PB patieft*®??! Similarly,
class. These events have been previously desciibed we found higher serum and salivary (IgA) anti-PGL-1
saliva by some authdt$'® who demonstrated antibody levels in MB patients than in PB patiefftsis
elevation of salivary immunoglobulin secretion in can be explained by the limited sensitivity of ttast in
leprosy patients and household contacts. The detect detecting PB leprosy patiefi5 probably by
of antibodies in saliva represents the expressidocal  insufficient quantity of PGL-1 antigen in mucosal
immunity***® but their presence is not sufficient to surfaces to induce a local immune respBfise
block the process d¥l. leprae infectior>*”. However, The results suggest a useful role for the
we believe that this local immunity may protect tval  measurement of salivaiy. leprae-specific anti- PGL-
mucosa againsM. leprae since the oral mucosa is 1 IgA antibody, which can be used as an easy,
rarely affected by. leprae®. noninvasive and inexpensive method to detect lgpros
This study assessed the levels of anti-PGL-1in the population and to monitor the response toTMID
antibody in serum and saliva samples, a tool taathe  as reported previousfy!. In addition, the results
used as an adjunct to the determination of antigesuggest an important role for the measurement of
exposure and to the clinical monitoring of leprosyserum anti-PGL-l antibodies in distinguishing MB
patients on MDT. Our results showed significantly from PB leprosy, as demonstrated by Sibktaal.*%
higher levels of serum anti-PGL-1 IgM in non-treate and Oskamet al.*® and the possibility of using the
leprosy patients than in healthy controls, assaliva testinstead of the serum test.
demonstrated B°?Y On the other hand, the
institution of MDT seems to reduce anti-PGL1 levels CONCLUSION
(Fig. 1). MeasuringV. leprae-specific serum anti-PGL-
1 antibody has been considered useful in monitoring The presence of mucosal antibodies suggests that
leprosy patients on MD¥%%. the PGL-1 antigen induced a local immune response
The results of salivary anti-PGL1 (IgA) and these increased antibody concentrations may be
determination for non-treated patients were simitar associated with protection of mucosal surfaces,notit
those obtained in the serum test when compared withvith blocking M. leprae multiplication in the ho§t"*°!
healthy controls. When MDT was initiated there wwas Studies on a larger number of patients are necessar
decrease of salivary (IgA/IgM) anti-PGL1 levels.iFh confirm this hypothesis and to verify the validibf
finding allows us to deduce that salivary anti-PGL- measuring anti-PGL-1 IgA antibody levels in serial
determination can produce results as useful asethosalivary samples from patients to monitor the Isgro
obtained by the serum test in patients beforertreat  spectrum during the course of MDT. In conclusion,
and in danger risk groups. In addition, this obaBon  serum and salivary measurements of anti-PGL-1 IgA
may be related to the efficacy of MDT and suggdsis  antibody may be useful in evaluating antigen exposu
the measurements of salivariM. leprae-specific  and MDT response and in distinguishing MB from PB
antibodies during MDT may be used to determine theatients.
effectiveness of leprosy treatment.
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