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Abstract: The present study was designed to evaluate the intradermal skin test (ST)
and the ELISA as diagnostic tools in the screening for Ecuadorian cutaneous and
mucocutaneous leishmaniasis. The antigen for skin testing was prepared from ruptured
promastigotes of Leishmania braziliensis. The ST and ELISA positive rates among 72
subjects with active dermal lesions were 81.8% (36/44) and 81.3% (52/64), respectively,
while parasites were observed in 31 (44.9%) of 69 subjects presenting active lesions. In the
parasites positive cases, all subjects proved to be positive for the two tests except for one
in ST and two in ELISA. In 35 healed cases, the ST and ELISA positive rates were 86.2%
(25/29) and 72.4% (21/29), respectively. On the other hand, the positive rate in subjects
without clinical signs was only 3.8% in ST and 8.2% in ELISA. An epidemiological survey
in Selva Alegre, Esmeraldas, revealed that among 115 inhabitants 38 were positive for the
clinical signs, 10 active and 28 healed cases. Of these subjects 33 (86.8%) showed positive
reactions against ST and/or ELISA. Based on the results obtained, therefore, we conclud-
ed that the present skin testing antigen and ELISA were very useful for the screening of
leishmaniasis in the endemic areas of Ecuador.

INTRODUCTION

Since the first human case of leishmaniasis was described in Ecuador in 1920, many
additional cases of the disease have been reported (Rodriguez, 1974; Hashiguchi ef al., 1984).
The causative agent has been considered L. braziliensis complex based mainly on their
clinical manifestations in humans and epidemiological features (Rodriguez, 1974). Recently,
we characterized six strains of Leishmania isolates in Ecuador, using isoenzyme electrophor-
esis and monoclonal antibodies. Three strains, isolated from cutaneous lesions of humans,
were identified as L. b. panamensis, while the remainings from wild animals were identified
as L. mexicana amazonensis (Mimori et al., 1989). Thus, the species of Leishmania most
commonly found in our study areas endemic for leishmaniasis in humans was considered to
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be L. braziliensis complex.

Little information, on the other hand, has been available on epidemiological features of
the disease in this country (Hashiguchi et al, 1984). Such insufficient epidemiological
information has partly been due to the lack of reliable diagnostic tool in field studies.
Recently, it has been reported that a soluble leishmanial extract prepared from L. donovani
chagasi promastigotes was highly sensitive and specific for an intradermal skin test for
American visceral leishmaniasis patients (Reed et al., 1986). In order to obtain a better
understanding of the epidemiology of leishmaniasis in Ecuador, we therefore designed a
preliminary survey to evaluate a similarly prepared skin testing antigen.

The present paper deals with the finding that the soluble antigen prepared from L.
braziliensis promastigotes can be readily employed in skin testing for the screening of
cutaneous and mucocutaneous leishmaniasis in areas of Ecuador endemic for these diseases.

MATERIALS AND METHODS

Study areas and subjects

The present examinations were carried out during the dry season from July to August,
1986 in Ecuador. A preliminary study using skin test (ST) and enzyme-linked immunosor-
bent assay (ELISA) was made on 63 subjects with active dermal lesions who visited the
Instituto Nacional de Higiene y Medicina Tropical (INHMT), Guayaquil, and rural health
centers and hospitals in several endemic areas of Ecuador. An epidemiological survey was
conducted on 115 inhabitants in Selva Alegre, Esmeraldas, Ecuador by performing ST and
ELISA. Thirty four school children in Gramalote Chico, Los Rios, were also examined by ST
alone. Thus, a total of 212 subjects were tested by leishmanial ST and/or ELISA in this
study.
ELISA

L. b. braziliensis (MHOM/BR/75/M 2904) obtained from Dr. P. Desjeux, PDP, WHO
(formerly Instituto Boliviano de Biologia de Altura, Bolivia) was cultured with Pan’s
‘medium (Pan, 1984). Soluble extract prepared from the harvested promastigotes was used
as an antigen. The ELISA procedure was performed according to the method described by
Mimori et al. (1987). All the serum samples tested were diluted 1:10. Absorbance values of
more than OD 0.25 at 500 nm were employed as criteria for evaluating positive serum, since
the absorbances in tested control sera from 66 healthy individuals in Ecuador were less than
OD 0.25.
Intradermal skin test

A soluble antigen used for skin testing in this study was prepared by the method of Reed
et al. (1986). The promastigotes of L. braziliensis were harvested and washed five times with
a balanced salt solution. After the final washing the parasite pellet was resuspended in 5
volumes of distiled water, and a freeze-thawing procedure with aceton-dry ice and tepid
water was repeated 10 times. The disruped parasites were diluted in PBS and centrifuged at
10,000 g for 30 min at 4°C. The supernatant was adjusted to 250 ug protein concentration
per m/ before filtration with a 0.45 x sterile filter. One-tenth m/ of the antigen solution was
injected intradermally in the flexor surface of the forearm. Induration size of more than 5 mm
at the site 48 hours after the injection was considered to be a positive reaction based on the
criteria employed by Reed ef al. (1986).
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Biopsy smear specimens _

Smear samples were taken from the margin of ulcerated lesions, stained with Giemsa or
Wright solutions, and examined with an oil immersion objective. At least 100 fields were
examined.

RESULTS

In our initial study, an evaluation of ST and ELISA was made on 63 subjects with active
dermal lesions who visited INHMT, rural health centers and hospitals in Ecuador (Table 1).
In this case 45.5% were positive for leishmanial amastigotes in smear specimens. The ST and
ELISA positive rates were significantly high in the parasite positive group compared with the
parasite negative one (P <0.l in ST, P<0.05 in ELISA, and P <0.05 in the both tests).
However, a relatively high positive rate for ST and ELISA was observed in the parasite
negatives. This high rate suggests that a considerable number of true leishmanial patients
may be included in those parasite negatives. No significant difference in average induration
size between parasite positives (17.4%+9.0) and negatives (13.6+5.7) was observed. These
data indicate that the ST and ELISA are very suitable tools in the screening of Ecuadorian
leishmaniasis.

Using these diagnostic tools, an epidemiological survey was conducted in Selva Alegre,
Esmeraldas (Table 2). Of 115 subjects examined dermatologically for leishmanial ulcers,
nodules and scars, 10 active and 24 of 28 healed cases were discovered from the physical
examination and interview prior to the skin testing. The remaining 4 of the healed cases were
detected by re-examination after these had shown ST-positive results. All the leishmanial
scars in such cases were observed on the usually unexposed areas of the body. We went
through the same experience in another endemic area, Gramalote Chico, Los Rios. In the
survey, typical leishmanial scars were confirmed in 6 out of 8 ST-positives among 34
examinees after skin testing.

In Selva Alegre, a parasitological examination was performed on 7 out of 10 subjects
with active dermal lesions. Only one patient was positive for leishmanial amastigotes, and
he also showed positive responses to ST and ELISA. The ST and ELISA positive rates
among these subjects were 80.0% (8/10) and 66.7% (6/9), respectively. In the subjects with
healed dermal lesions, the positive ST and ELISA rates were 79.2% (19/24) and 71.4%

Table 1 Results of a preliminary evaluation of intradermal skin test and ELISA in 63 subjects
with active cutaneous (leishmanial) lesion in Ecuador

No. examined Positive rate per examineest
Sme.ar female male
specimens* i i
D mn (age) (age) skin test ELISA skin test & ELISA
+ 14 16 93.3(14/15) 92.3(24/26) 90.9(10/11)
(2-66) (1-66)
— 18 15 73.7(14/19) 75.7(22/29) 56.3 (9/16)
(1-66) (7-61)
Total 32 31 82.4(28/34) 83.6(46/55) 70.4(19/27)

*Materials from ulcer lesions were fixed, stained and then examined microscopically.
+ Examinees were not the same number in each test, mainly because of follow-up difficulties.
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Table 2 Correlation between clinical diagnosis and immunodiagnosis in 115 inhabit-
ants in Selva Alegre, Esmeraldas, Ecuador, using skin test and ELISA

Reaction to No. with signs No.
- without Total
skin test ELISA active* healedt signs
+ + 5 15 20
+ - 2 2 8
- -+ 1 1 6 8
- - 1 64 69
(sub-total) 9 24 72 105
+ : NDf 1
ND + . 4
- ND 4 4
ND - 1 1
(sub-total) 1 4 5 10
Total 10 28 77 115

*Persons with leishmanial ulcers.
tPersons with leishmanial scars.
tNot done.

Table 3 Summary of the results of clinical, parasitological and immunological
examinations in 212 subjects in Ecuador

No. with signs

Reacti t
eaction to active* healedt N,O'
- - without Total
skin ELISA smear specimens} .
signs
test + — ND§ .
+ + 11 12 1 15 39
+ - 4 4 2 10
— + 1 5 1 6 13
- — 1 4 64 69
(sub-total) 12 21 3 23 72 131
+ ND§ 4 4 6 2 16
ND + 13 8 6 27
- ND 30 30
ND - 2 5 1 8
(sub-total) 19 17 12 33 81
Total 31 38 3 35 105 212

*Persons with leishmanial ulcers.

tPersons with leishmanial scars.

tMaterials from ulcer lesions were fixed, stained and then examined microscopically.
§Not done.
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Table 4 Frequency distribution of induration size in leishmanial
skin test positive subjects with active or healed
cutaneous (leishmanial) lesions

Induration  NO- . Active lesions Healed lesions
size (mm) gfﬁjzﬁi No. % No. %
5-10 11 9 25.0 2 8.0
11-15 10 10 27.8 “
16-20 18 7 19.4 11 44.0
21-25 16 6 16.7 10 40.0
26-30 2 2 5.6
= 31 2 5.6 2 8.0

(20/28), respectively. Twenty subjects who showed positive reactions for both tests had
either active or healed lesions. It was found that five subjects with those signs were negative
for both the ST and ELISA, while eight without active or healed lesions were positive for one
of the two tests. Coincidence rates of ST and ELISA among 105 subjects, 33 with and 72
without the signs, who received both tests in Selva Alegre, were as follows: both positive,
19.0%; both negative, 65.7%; and positive against one of the two, 7.5%.

Table 3 summarizes the results of clinical, parasitological and immunological examina-
tions of 212 examinees in the current study. Coincidence rates between both tests among 59
subjects who had clinical signs and received the two tests were as follows: positive and
negative for the two tests, 66.1% and 8.5%, respectively; positive against one of the two,
13.5% in ST and 11.9% in ELISA. Furthermore, 64 (88.9%) out of 72 subjects who had no
clinical signs and received the two tests did not react against these tests, completely. Thus,
a close agreement between dermal clinical signs and immunodiagnosis was demonstrated
with a few exceptions.

Frequency distribution of the ST induration size in positive subjects with active or healed
dermal lesions is summarized in Table 4. Average induration size was 15.7+7.7 in active, and
20.0£5.4 in healed cases. The size was significantly different between both cases (P <0.05),
showing a strong ST reaction in the healed one. No significant difference was found in the
induration size between the patients with active and healed cutaneous lesions, when consid-
ered with regard to either sex or age.

DIsSCUSSION

The present study was carried out to evaluate two immunodiagnostic tools, ST and
ELISA, in the screening of cutaneous leishmaniasis in the endemic areas of Ecuador. In the
epidemiological survey in endemic areas, a presumptive diagnosis is often made on the basis
of clinical diagnosis and Montenegro skin test (Mayrink ef al., 1979; Werner and Barreto,
1981). A definitive diagnosis of leishmaniasis requires demonstration of the etiologic agent
from the lesions. However, the visualization of protozoa in tissue samples and the isolation
of parasites from active lesions by culture methods were fraught with difficulties. Weigle et
al. (1987) recommended two diagnostic procedures based on their studies, i.e., dermal
scraping smears for immediate diagnosis and culture of aspirates for a definitive para-
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sitological diagnosis of cutaneous lesions. In the present survey, parasites were observed in
31 (44.4%) of 69 subjects presenting active lesions (Table 3).

As shown in Table 3, ST-positive rate was 81.8% (36/44) of the total skin tested
examinees with active lesions. In the parasite positive cases, furthermore, all subjects but one
proved to be positive for the ST. On the other hand, the positive rate in subjects without
clinial signs was only 3.8% (4/104). It is well recognized that the immunological methods,
especially ST and ELISA, are useful tools for diagnosis of New World cutaneous leish-
maniasis (Bray, 1980). The reliability of these tests, however, has been hampered by the
problem of cross reactivity with various species within the family, Trypanosomatidae, as well
as with other microorganisms such as mycobacteria (Mauel and Behin, 1982). We have no
data with regard to cross reactivity of the present L. braziliensis antigen preparation. Reed
et al. (1986), however, reported that their similarly prepared L. d. chagasi-soluble extract
produced no positive responses in either normal controls, tuberculosis patients, or schis-
tosomiasis patients, and less than 5% positive responses in persons with Chagas’ disease.
From this information and our results, it is dssumed that the present preparation also shows
a lesser degree of cross reactivity. ‘

Table 3 suggests that there may be close agreement between clinical signs and results of
immunodiagnosis, except for 12 subjects in Selva Alegre and 2 in Glamalote Chico. Four
subjects in Selva Alegre, showing negative reactions against both tests, may have had other
dermatological lesions mistaken for leishmanial scars. The remaining cases suggest the
possibility of either cross-reactions with other infectious agents or oversight of leishmanial
lesions.

Diagnosis using ST and ELISA is commonly used against New World cutaneous leish-
maniasis. However, the standardization of skin test antigen has not yet been done sufficiently
to have a satisfactory results. In this paper, we evaluated the soluble extract obtained by the
method of Reed ef al. (1986) from ruptured L. braziliensis promastigotes, as a ST antigen.
Our results obtained showed that the extract was found to be highly sensitive and specific
against Ecuadorian cutaneous and mucocutaneous leishmaniasis patients. It was concluded
that the use of the present ST, together with ELISA, would be useful in diagnosis for patients
with active and healed leishmanial lesions in the endemic areas of the disease.
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