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INDIRECT IMMUNOFLUORESCENCE TEST IN NEW WORLD LEISHMANIASIS:
SEROLOGICAL AND CLINICAL RELATIONSHIP
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MAURO C. A. MARZOCHI & SERGIO G. COUTINHO
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The indirect immunofluorescence test (IF) for anti-Leishmania antibodies {(IgGG and IgM} was
performed with sera form the following groups of individuals: 214 cutaneous leishmaniasis patients,
28 healthy subjects with positive Montenegro s skin test (MST), 29 healthy subjects with negative
MST and 16 visceral leishmaniasis patients. The first four groups came from a suburban area of
Rio de Janeiro (Jacarepagud) where cutaneous leishmaniasis caused by Leishmania braziliensis
braziliensis is endemic.

It was observed that IF-IgM titers were significantly higher amongst the cutaneous leishmaniasis
patients with less than four months of disease as compared to those with longer periods and that
IF-IgG titers were significantly higher in patients with multiple lesions as compared to those with
single lesions. The visceral leishmaniasis patients had IF-IgG titers significantly higher than those
from cutaneous leishmaniasis patients.

A group of 28 individuals selected amongst the 214 cutaneous leishmaniasis patients had their
IF-titers (IgG and IgM) compared to those of the two control groups of healthy subjects from the
endemic area, respectively with positive and negative MST. Significantly higher titers of IF-IgG and
[F-IgM were found in the group with active disease. The same group of patients showed IF-dgG
titers significantly lower at the end of the antimonial therapy than those observed during this

fratment,
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American cutaneous leishmaniasis (ACL) is
endemic in the area of Jacarepagud, a suburb of
Rio de Janeiro. This situation has prevailed for
a long time (D’Utra e Silva, 1915}, with the
disease occurring in human subjects and in dogs
(Coutinho et al., 1985; Pirmez et al., 1988).
The parasites isolated from both human and
camine cases 1ln the area have invariably been
characterized as Leishmania braziliensis brazi-
liensis (L. b. b.), using biochemical and im-
munological methods {(Lopes et al., 1984;
Grimaldi et al., 1987). These observations sug-
gest that this subspecies i1s the only one which
is actually being transmitted in that area.

Use of the indirect immunofluorescence test
(IF) has been proposed for diagnosis, (Oddo
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& Cascio, 1963) and for monitoring the cure
(Chiari et al., 1973b) of ACL. A number of
authors have already observed the decline in the
levels of specitic circulating antibodies after
antimonial therapy (Bittencourt, et al., 1968
Souza et al., 1982) or even after spontaneous
healing (Marzochi et al., 1980). It has been
suggested that the persistence of positive titers
after treatment should be ascribed to mainte-
nance of the parasitic infection, which might
worsen prognosis in this disease, whose second-
ary mucosal lesions are the most serious clinical
manifestation.

The purpose of this study was to find out
correlation between clinical features of leishma-
nial infections with emphasis on cutaneous
leishmaniasis caused by L. b. braziliensis and
serological aspects of the humpral immune
response as measured by the IF test for the IgG
and IgM antibody classes. The effects of the
antimonial therapy on the levels of specific
circulating antibodies were also investigated.
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Identification of a correlation between clinical
findings and the results of serological tests may
improve the interpretation of these tests for
diagnostic and prognostic purposes in human
leishmaniasis.

MATERIALS AND METHODS

Two hundred fourteen cases of American
cutaneous leishmaniasis (ACL), from the
endemic area of Jacarepagud and its surround-
ing, in the municipality of Rio de Janeiro,
were studied.

The patients were examined and treated at
the Vargem Grande Health Unit, located in the
endemic area, during the period from January,
1981 to February, 1987. All cases were studied
during the period of activity of the lesions. The
diagnosis was established by clinical, epidemio-
logical, parasitological and immunological cri-
teria.

Parasitological diagnosis was performed on
material from biopsies of the cutaneous lesions,
using the following methods: a) printing on
slides stained with Giemsa; b) culturing in NNN
medium enriched with RPMI 1640 (Sigma,
USA) and c) histopathological examination of
slides stained with hematoxylin-eosine or
Giemsa.

Immunological diagnosis was based on Mon-
tenegro’s skin test (MST), using Leishimania
promastigote antigen preparation containing 40
ug of N/ml (Melo et al., 1977), supplied by the
“Superintendéncia de Campanhas de Saude Pu-
blica” (SUCAM), and on the indirect immuno-
fluorescence serological test for anti-Leishmania
antibodies of the IgG and IgM classes (IF-IgG
and 1F-IgM), according to Camargo & Rebonato
(1969), Coutinho et al. (1970), and Marzochi et
al. (1980).

The MST was considered as positive when
displaying an enduration of five millimeters or
more in its larger diameter, 48 hours after
inoculation. Promastigotes of the MHOM/BR/
76/JOF strain, isolated from a human case of
ACL in the Rio Doce Vallery area (Minas Ge-
rais), and characterized as similar to L. major
(Momen et al., 1985) were used as source of
antigens for the immunofluorescent test.
Previous observations in our laboratory have
shown that the use of this strain as antigen
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produces titers higher than those obtained with
other strains, including those with the local
strain of L. b. brasiliensis {(unpublished data).
Titers of 45 or more were considered as positive.

The 214 cases were distributed as follows:
121 subjects were male, 93 female. As regards
age, 50 were from O to 9 years old; 57 from 10
to 19; 41 from 20 to 29; 24 from 30 to 39; 19
from 40 to 49; 11 from 50 to 59, and 12 were
sixty years of age or older.

Patients were treated by daily intramuscular
injections of pentavalent antimonial (GLUCAN-
TIME), supplied by SUCAM, in doses of 60 mg/
kg/day, in three series of ten days each, with
ten day intervals between each series.

Sera from 28 individuals (named group 1)
out of the 214 patients with cutaneous leishma-
niasis were tested by means of IF-IgG and 1F-
IgM, prior (one day before the onset of the
treatment), during (at the end of the second or
third series) and after (one week after the last
injection of the third series) the antimonial
therapy. The resuits of group 1 obtained before
the antimonial therapy were compared to those
of two groups of healthy subjects: group 2
(28 individuals with positive MST: 20 of them
with a previous history of ACL, presenting
suggestive scars and eight of them without
previous history of ACL) and group 3 (29
individuals with negative MST). Groups 2 and 3
were composed of individuals residing in the
same homes with individuals of group 1 or in
neighboring homes where cases of cutaneous
leishmaniasis had occurred. Groups 1, 2 and 3
displayed similar distribution as regards to age,
sex, occupation and socioeconomic conditions.

Apart from the 214 cutaneous leishmaniasis
patients referred to, other groups of patients
were studied for the comparison between the
humoral immune responses present in different
clinical forms of leishmaniasis, namely: four
individuals from the endemic Jacarepagua area,
bearing active lesions of mucosal leishmanias:s
and 16 individuals with American visceral
leishmaniasis (AVL), from other areas in the
periphery of the city of Rio de Janeiro (Mar-
zochi et al., 1985).

The IF-IgG and IF-IgM results of the various
groups studied were compared in terms of the
means of the logarithms of the titers using the
analysis of variance and the Student’s “T” test.
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RESULTS

The distribution of the IF-IgG and IF-IgM
titers of 214 patients with active cutaneous
lesions and of four patients with active mucosal
lesions of American mucocutaneous leishma-
niasis (AML), all from the endemic area of
Jacarepagud and surroundings, is shown in
Table L. During the period of this study, only
four cases with mucosal lesions were diagnosed
in this area.

The 214 patients with the cutaneous form
were classified into groups according to the
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duration and the number of lesions.

According to the duration of the cutaneous
lesions they were classified into two groups:
one with less than four months and one with
four or more months of disease. A comparsion
of the means of the logarithms of the IF-IgG
and [F-IgM titers in these two groups showed
that the IF-IgM titers in the group with shorter
periods of disease progression were significantly
higher (p < 0.05) than those of the group with
longer periods (Table II). No difference was
observed between the two groups as regards
IF-1gG.

TABLE 1

Distribution of anti-Lefshmania antibody titers (1gG and IgM) as measured by the indirect immunofluorescence
test (IF) in sera from cutaneous (CL) and mucocutaneous (ML) leishmaniasis patients

. IF titers Total
C}El;al Ig class number Positivity
NR 45 90 180 360 720 of patients
IgG 94 54 36 16 10 4 214 56.1%
(43.9%) (25.2%) (16.8%) (7.5%) (4.7%) (1.9%) (100%)
CL
IgM 182 18 13 — 1 — 214 15%
(85.0%) (8.4%) (6.1%) (0.5%) (100%)
IgG . - 1 1 2 — 4 100%
{(25.0%) (25.0%) (50.0%) (100%)
ML
IgM 2 — 2 — — - 4 50%
(50.0%) {50.0%) (100%)
NR = non-reactive at 1:45 dilution.
TABLE Il

Distribution of anti-Leishmania IgM antibody titers as measured by the indirect immunoflucrescence test (IF)
in sera of cutaneous leishmaniasis patients according to the duration of the disease

Duration of IF-IgM titers Total _
the disease R numper X log
NR 45 90 180 360 of patients
< 4 months 142 15 13 — | 171 0.309*
(83.0%) {(B.8%) (7.6%) (0.6%) (100%)
= 4 months 40 3 — — — 43 0.115%*
(93.0%) (7.0%) (100%)
NR non-reactive at 145 dilution.

X log
* significantly different (p <<0.05).

mean of the logarithms of the antibody titers,
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With regard to the number of lesions, the
214 patients were also classified into two
groups, those with a single lesion and those
with more than one lesion. A comparison
between the means of the logarithms ot the
[F-IgG and IF-IgM titers of these two groups
showed that the patients with multiple lesions
displayed IF-IgG levels significantly higher
(p << 0.05) than the patients with a single lesion
(Table III). There was no difference between
these two groups as to the IF-IgM titers.

Figs 1 and 2 show, respectively, the distribu-
tion of the 1F-IgG and IF-IgM titers of the fol-
lowing groups of individuals: a) the 214 pa-
tients with active lesions of American cutaneous
[eishmaniasis; b) 71 patients, within the group
of 214, in which the presence of Leishmania
was detected in material from biopsies of the
lesions; ¢) 38 patients, out of the 214, in which
Leishmania was not observed in the parasito-
logical examinations; and d) 16 patients with
AVL, who came from other areas.

The titers of IF-Ig(G and IF-IgM in the group
with visceral leishmaniasis were significantly
higher than those of the 214 patients with
cutancous leishmaniasis (p < 0.005). Amongst
the patients with ACL, parasitologically posi-
tive patients had IgG and IgM titer distribution
equivalent to that of parasitologically negative
patients.

To check whether or not the indirect im-
munofluorescence test was capable of singling
out the patients with active ACL from the
individuals without active lesions, a study was
made of three groups of individuals from the
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same localities in the endemic area, with
similar characteristics regarding sex, age, oc-
cupation and socioeconomic level: group |1
(28 patients with active ACL), group 2 (28
healthy individuals with positive MST) and
group 3 (29 healthy individuals with negative
MST).

— (L

L CL+

60 — - -
40 -
20

IF 1gG TITERS

.

Fig. 1: distribution of anti-Leishimania 1gG antibody
titers as measured by the indirect immunofluorescence
test (IF-IgG) in sera from 214 cutaneous leishmaniasis
patients (CL), 71 cutaneous leishmaniasis patients
with Leishmania found in material from lesion biopsies
(CL+), 38 cutancous leishmaniasis patients from
whom Leishmania was not detected in material from
lesion biopsics (CL—} and 16 visceral leishmaniasis
patients (VL). Sera were considered as nonreactive
{NR) when negative at a 145 dilution.

TABLE I

Distribution of anti-Leishmania 1gG antibody titers as measured by the indirect immunofluorescence test (IF)
in sera from cutaneous leishmaniasis patients according to the number of lesions

Number IF-IgG titers Total _
of lesions number X log
A NR 45 90 180 360 720 of paticnts

] 81 4] 28 11 7 3 171 1.016*
(47.4%) (24.0%) (16.4%) (6.4%) (4.1%) (1.7%) {(100%)

> 1 13 13 8 5 3 1 43 1.370%
(30.2%) (30.2%) (18.6%) (11.6%) (7.0%) (2.3%) {100%)

NR non-reactive at 145 dilution.

X log
* significantly different (p <<0.05).

mean of the logarithms of the antibody titers.
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180

360 720

IF IgM TITERS

Fig. 2: distribution of anti-Leishmania IgM antibody
titers as measured by the indirect immunofluorescence
test (IF) in sera from 214 cutaneous leishmaniasis
patients (CL), 71 cutaneous leishmaniasis patients
with Leishmania found in material from lesions
biopsies (CL+), 38 cutaneous leishmaniasis patients
from whom Leishmania was not detected in material
from lesion biopsies (CL.—) and 16 visceral leishma-
niasis patients (VL). Sera were considered as non-
reactive (NR) when negative at a 1:45 dilution.
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The distribution of the [F-IgG titers in these
three groups are depicted in Table IV and in
Fig. 3. The mean of the IF-IgG titers of group
1, prior to the antimonial treatment, was
significantly higher that the means of groups
2 and 3 (p < 0.001), which did not differ from
each other.

The IF-IgM in these same groups of individ-
vals displayed only six positive titers, all in the
group with active disease (group 1): three
individuals were reactive to a dilution of 145,
two to that of 1:90 and one to a dilution of
1:360.

To study the influence of the antimonial
treatment on the levels of specific antibodies,
the same 28 patients of group 1 were tested
with IF-IgG and IF-IgM before, during and after
the application of this therapy (Table V, Fig. 3).

The mean of the logarithms of the IF-IgG
titers during the antimonial treatment was
significantly higher than the mean after therapy
(p < 0.01). No significant difference was found
between the IF-IgG titers before and during
therapy as well as between the IF-IgG titers
before and after therapy. As regards the IF-IgM,
the positive titers, encountered in six cases and
reported in detail in the comparison between
groups 1, 2 and 3, occurred only before the
onset of the antimonial treatment.

TABLE IV

Distribution of anti-Leishmania IgG antibody titers as measured by the indirect immunofluorescence test (IF)
in scra from cutaneous leishmaniasis (CL) patients with active lesions {group 1}, healthy subjects with positive
Montenegro skin test (MST +, group 2) and healthy subjects with negative Montenegro skin test
(MST —, group 3)

IF-1g(G titers

Groups Total X log
NR 45 90 180 360 720

1 (CL paticnts) 8 12 4 3 — 1 28 1.33*
(28.6%) (42 .8%) (14,3%) (10.7%) (3.6%) (100%)

2 (MST +) 26 2 - — — — 28 0.12*
(92.9%) (7.1%) (100%)

3 (MST -) 25 3 1 — — - 29 .24 *
(86.2%) (10.3%) (3.5%) (100%)

NR = non-reactive at 1:45 dilution.

X log = mecan of the logarithms of the antibody titers,

¥ —

group 3 (p <0.001).

mean of group 1 was significantly different from mean of group 2 (p < 0.001) and from mean of
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TABLE V

Distribution of anti-Leishmania lgG antibody titers as measured by the indirect immunofluorescence test (1F)
in sera from 28 cutaneous leishmaniasis patients before, during and after antimonial therapy

IF-1gG titers

Time points X log
NR 45 90 180 360 720
before 8 12 3 — 1 1.33%*
(28.6%) (42.8%) (14.3%) (10.7%) (3.6%)
during 4 13 4 ~ - 1.58*
(14.3%) (46.4%) (25.0%) (14.3%)
after antimomal therapy 14 7 2 — — 0,92%*
(50.0%) (25.0%) (17.9%) (7.1%)
NR = non-eactive at 1:45 dilution.
X log = mean of the logarithms of the antibody titers.
* = significantly different (p <<0.01).
such as visceral leishmaniasis and Chagas’
——— GROUP 1 BEFORE THERAPY | disease, on account of the frequent Ccross-
X __ GROUP 1 DURING THERAPY | reactivity (Furtado, 1980). However, in the
100 - ~ ~-—. GROUP 1 AFTER THERAPY Jacarepagud area, these diseases are not
GROUP 2 endemic.
2 - A U———— GROUP 3
The subspecies L. b. braziliensis has been
60 - indicated as the principal etiological agent of
the mucocutaneous form of ACL (Lainson &
40 - Shaw, 1977) In the Jacarepagud area, however,
where the disease has long been present at
20 - endemic levels, and where L. b. b. alone has
been identified in isolates from human and
| r r ! canine lesions, this clinical form is not frequent.
NRO 45 S0 180 360 720 In the rare cases in which mucosal lesions are
observed, there are no signs that those lesions
IF IgG TITERS are secondary metastatic. They are generally
due to spreading of facial cutaneous lesions to
contiguous oral, nasal or ocular mucous
membranes.

Fig. 3: distribution of anti-Leishmania IgG antibody
titers as measured by the indirect immunofluorescence
test in sera from 28 cutaneous leishmaniasis patients
(group 1) before, during and after antimonial therapy,
28 healthy subjects with positive Montenegro’s skin
test (group 2) and 29 healthy subjects who did not
react to the Montenegro’s skin test (group 3). Sera
were considered as non-reactive {NR) when negative
ata 145 dilution.

DISCUSSION

The indirect immunofluorescence reaction
was initially proposed for diagnosis and subse-
quently for the control of cure of ACL. Use of
the test as a means of diagnosis is impaired in
the areas where other endemic diseases coexist,

The low frequency of mucosal lesions
observed in the Jacarepagud area contrasts with
observations made in other areas of L. b. b,
transmission (Cuba et al., 1984). This may be
due to the low virulence of the local strain or to
the fact that treatment was generally applied at
an early stage, since the majority of the lesions
observed had undergone short periods of evolu-
tion in the present series of patients (Table II).

Although the small number of cases with
mucosal lesions made it impossible to effect a
statistical analysis, it may be seen from Table 1
that these individuals displayed relatively high
titers of specific antibodies as measured by
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indirect immunofluorescence. They all had
positive IF-IgG titers, whereas amongst the 214
patients with exclusively cutaneous lesions only
56.1% were positive.

It was noted that patients with shorter
periods of evolution of the cutaneous lesions
(less than 4 meonths) displayed I1F-IgM titers
significantly higher than those of patients with
longer periods. This test was only 7.0% positive
amongst patients with a period of evolution of
four months or more, whereas amongst the
patients with less than four months of disease
the positivity of IF-IgM was 17.0%. Further-
more, all the positive IF-IgM titers tound in the
groups with longer periods of evolution (five
months or more) were low (not higher than 45)
while IF-IgM titers of 90 or higher were found
in 8.2% of the patients with less than four
months of disease. These results suggest that
IF-IgM titers higher or equal to 90 are indica-
tive of early stages of ACL. This datum may be
useful for epidemiological and clinical purposes,
specially when the patient is not able to inform
the precise duration of the lesions (e. g. psy-
chotic patients). From the clinical point of
view, there is evidence that the duration of the
cutaneous lesions may be important for
prognosis, since some authors have found an
association between long duration of cutaneous
lesions (more than one year) and higher
incidence of mucosal lesions (Pessoa, 1941;

Marsden, 1986).

As regards IF-1gG, although no association
with the time of evolution of the lesions was
encountered: it was observed that individuals
with more than one lesion displayed titers
significantly higher than those of the individuals
with only a single lesion. Similar results had
already been reported by other researchers
(Chiari, 1971, Chiari et al., 1973a; Cuba et al.,
1980). The presence of higher levels of specific
antibodies in patients with multiple lesions may
be due to the higher load of parasitic antigens
which in these cases would be capable of
sensitizing a larger number of specitic lympho-
cytes. Alternatively, multiple lesions may, In
some cases, be generated by dissemination of
the infection, which either by the lymphatic or
hematogenic route would probably aftord
greater chance of interaction between parasitic
antigens and the cells of the immune system
that are capable of recogmzing them, thus
resulting in higher levels of humoral response.
From the results shown, onc¢ can suppose that
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the presence of higher titers of specific anti-
bodies reflects the invasive character of the
infection. The fact that the patients with
visceral leishmaniasis displayed titers signifi-
cantly higher than those of the patients with
cutaneous leishmaniasis supports this hypothe-
8.

Besides this, some authors have encountered
higher indices of positivity or higher titers in
patients with mucosal lesions (Convit & Pinardi,
1969: Guimaries et al., 1969; Cuba et al.,
1984) than in patients with exclusively
cutaneous lesions, although those observations
were not confirmed by others (Chiari et al,,
1973a; Shaw & Lainson, 1977). The pathogene-
sis of mucosal lesions is not yet clearly under-
stood. Such studies have been greatly impaired
by the non-avaiability of an experimental
model capable of reproducing the features of
human mucocutaneous leishmaniasis. The long-
standing survival of parasites as well as the
development of a hypersensitivity state may be
involved in the generation of high titers of
specific antibodies. However, it is not clear
whether the exacerbated cellular (Castes et al.,
1983; 1984; Carvalho et al., 1985) and humeoral
immune responses found in those patients are a
cause or a consequence of the particular host-
parasite relationship that produces the mucosal
lesions,

Amongst the cases studied here with active
cutaneous leishmaniasis, the individuals in
which Leishmania was found in the lesions had
IF-IgG and IF-IgM titers similar to those of the
patients in which the parasitological examina-
tions were negative. These results indicate that
these serological tests may contribute to
diagnosis in cases in which it was not possible
to encounter parasites.

The indirect immunofluorescence test proved
capable of singling out individuals with active
lesions of cutaneous leishmaniasis, since the
group of patients with active ACL displayed
[F-IgG titers significantly higher than those of
the groups of healthy individuals residing in the
endemic area. The IF-IgG in the group of 28
healthy individuals with positive MST, most of
whom had a previous record of ACL, displayed
only 7.1% of positivity, as opposed to 71.4% of
positivity cncountered in the group of 28
patients with active ACL. These results point to
the usefulness of this method for controlling
the cure of this parasitosis. It was also observed
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in this study that the IF-lgG titers of paticnts
with ACL were significantly lower one week
after the end of the antimonial treatment than
during the treatment. This indicates that as
soon as the lesions starts to hecal the levels of
specific IgG begin to decline. This observation
reinforces the importance of the serological
follow-up for the prognosis of the cases under
treatment and its usefulness as one more
parameter, besides clinical examination for
orienting the criteria of cure (Chiari et al.,
1973b:; Souza et al., 1982)., The absence of
significant differcnce between the 1F-1g( titers
before and after therapy may be due to the
very early examination of the patients after
therapy.

The ITF-IgM, despite its low positivity, also
proved to be useful for diagnosis, since only
individuals with active disease had positive
titers by this method.

RESUMO

Reacio de imunofluorescéncia indireta nas
leishmanioses do Novo Mundo: relactes entre
aspectos clinicos e sorologicos — O teste de
imunofluorescéncia indireta (IF) para a detec-
¢do de anticorpos anti-Leishmania nas classes
IgG e 1gM foi realizado em soros de individuos
dos seguintes grupos: 214 pacientes com
lcishmaniose cutanea, quatro pacientes com
leishmaniose mucocutidnea, 28 individuos
sadios com intradermorreacdo de Montenegro
(IDRM) positiva, 29 individuos sadios com
[DRM negativa ¢ 16 pacientes com leishmaniose
visceral. Os individuos dos quatro primeiros
grupos eram provenientes de uma drea da per-
feria da cidade do Rio de Janeiro (Jacarepagud)
onde a leishmaniose tegumentar causada por
Leishmania braziliensis braziliensis é endémica.

Entre os pacientes com leishmaniose cutinea
foi observado que os titulos de IF-IgM foram
significantemente mais altos nos casos com me-
nos de quatro meses de evolugdo do que em pa-
cientes com periodos mais longos de evolugdo
da doenca ¢ que os titulos dc IF-1gG foram
significantemente mais altos em pacientes com
lesdes multiplas do que nos portadores de lesdo
unica. Os pacientes com leishmaniose visceral
tiveram trtulos de 1F-IgG significantemente su-
periores aos dos pacientes com leishmaniose
cutanea.

Um grupo de 28 individuos selecionados ¢n-
tre os 214 pacientes com leishmantose cutanca
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tiveram seus titulos de IF (IgG e 1gM) compara-
dos aos de dois grupos controles constituidos
de individuos sadios, moradores na drea ende-
mica com IDRM respectivamente positiva ¢
negativa. Titulos de IF-1gG e IF-IgM significan-
temente superiores foram encontrados no grupo
com doenga ativa. O mesmo grupo de pacientes
apresentou titulos de IF-IgG significantemente
mais baixos apds a terapéutica antimonial do
gque durante a mesma.

Palavras-chave: leishmanioses americanas — sorologia —
imunofluorescéncia
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