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Response to Heterologous Leishmanins in Cutaneous
Leishmaniasis in Nigeria - Discovery of a New Focus
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Department of Zoology, University of Jos, P.M.B. 2084, Jos, Plateau State, Niepartamento de
Imunologia, Instituto Oswaldo Cruz, Av. Brasil 4365, 21045-900 Rio de Janeiro, RJ, Brasil

A pilot study was undertaken to preliminary illustrate the leishmanin skin test (LST) positivity to
distinct antigen preparations (derived from promastigote of elteé&shmania majoor L. amazonensjs
or pooledL. mexicana, L. amazonensasidL. guyanensisin cutaneous leishmaniasis (CL) patients
and healthy subjects living in two endemic foci in Nigeria. The study was designed to provide insights
into whether cross-species leishmanin, such as that prepared from NewLl\&stidaniacould be
useful to detect cases of Old World leishmanial infection and to compare the results with LET using
major-derived leishmanin. The overall LST positivity in individuals from Keana tested with the cross-
species leishmanin was 28.7% (27/94), while the positivity rate in the subjects from Kanana tested with
the same leishmanin was 54.5% (6/11). Lower positivity values were obtained. whejor(12.5%;
11/88) orL. amazonensi€l5.8%; 9/57) was tested as antigen in grossly comparable populations. More-
over, the pooled leishmanin identified most of the subjects (13/14; 92.9%) with active or healed CL, and
the maximum reaction sizes were found among positive subjects in this group. No healthy controls (10
total) showed specific DTH response. The LST was useful for assessing the prevalence of subclinical
infection and for measuring CL transmission over time. We report for the first time the occurrence of CL
in Kanana village of Langtang South local government area of Plateau State.
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Cutaneous leishmaniasis (CL) has been olithe appearance of the lesion and may remain posi-
served in the population of northern Nigeria by &ive for life (Furtado 1980, Manson-Bahr 1987).
number of workers (McCulloch 1930, Elmes &Moreover, specific LST reactivity has often been
Hall 1944, Jelliffe 1955, McMillan 1957). Despite associated with acquisition of immunity to rein-
the presence of CL in the country, only scanty infection and skin test cross reactivity is usually
formation is available on the epidemiology of theparalled by comparable cross immunity (reviewed
disease. Until the discovery of Keana village inn Bryceson 1976, Grimaldi & Tesh 1993).
central Nigeria as an endemic focus of CL (Agwale T cell responses correlate with recovery from
et al. 1993), leishmaniasis was thought to exterehd resistance to human leishmaniasis, thus a posi-
from northern Nigeria to the north, betwee®NO tive LST associated with protection might be a
and 1PN and probably much further (Jelliffe 1955, valuable tool for evaluating vaccine trials. Periodic
Obasi 1991). boosting in humans using inactivated parasites pro-

The LST, which measures the cutaneous denotes a DTH response to leishmanial antigen,
layed-type hypersensitivity (DTH) reaction towhich seems to increase the recipient’s chance of
Leishmaniaderived antigens, is an important toolbeing protected (Mayrink et al. 1979, Castés et al.
in the epidemiological study of leishmaniasis. IM.994). At present, however, there is no standard-
CL the LST will become positive 2-3 months aftetized antigen preparation available for the determi-

nation of DTH response in leishmaniasis patients,
and whole killed promastigotes have been widely
- used for evaluation of various immunization trials
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the occurrence of CL in Kanana village of Langtan@orn and lives in the village of Kanana, Langtang
south local government area of Plateau State. South local government area of Plateau State. After
MATERIALS AND METHODS obta_ining the consent of the viIIag_e head, a cross
) ) ) sectional survey was carried out in an attempt to
Study sites The study was carried out in north-giscover more cases of leishmanial infection in the
central Plateau. The Jos Plateau, situated in thseal population. Data regarding age, sex, dura-
southeast area of the north-central Plateau, is ajsn of living in the locality, and of infection (for
proximately 170 by 90 km in extent; except for thengividuals with lesions or scars) were collected.
Shere hills (_1,800 r_n), the average_elevanon is abc_)ut Diagnosis was based on microscopic detection
1,400 m. Itis dominated by granites and volcanigt amastigotes in lesion biopsy smears, and/or iso-
rocks. Keana village, the major area studied, igtion of the parasite in culture media, a positive
situated about 262 km southwest of JOMN | ST, and clinical appearance of the lesions. In or-
and $44°E), the capital of Plateau State. Its vegyer o identify the causative agent(s) of CL in these
etation is generally Guinea Savannah, which COlijlages, an attempt was made to isolaéshma-
sists of tall grasses and some trees. The annual r§fi5 from 6 human cases (5 and 1 patients with le-
fall of the zone is about 150 cm and lasts betweefns in Keana and Kanana villages, respectively).
6 and 8 months. The population in Keana is aboty, o primary isolation was made i vitro cul-
10,000 people. o uring of samples from the cutaneous lesions of
Kanana village, a new focus of CL, is situateg | ¢/c mice, previously inoculated with triturated
fragments of lesions from patients with CL. The
. Inaterial from the animals was obtained by aspira-
vannah. It is a separate focus from Keana and thg, anq inoculated, aseptically, directly into tubes
two villages are about 350 km apart. The populas¢ NNN blood-agar medium overlaid with either

tion in Kanana is about 1,000 peaple. ., Schneider’s Drosophila medium (Gibco)
. Study population The three instances inwhich o gricks et al. 1978) supplemented with 20%
different leishmanin antigens were used to teﬁ;

: P A at-inactivated foetal bovine serum (FBS) or
th?mg"tlﬁ were perfgrmled in dlﬁgrent IndlV'd“'RPMI 1640 (Gibco) supplemented with either 4%
als from the same school community. BS or 20% FCS as overlay.
Ieisﬁ:::gr{in]a (élc?r?ési;tclend I;;eagg s(Lcjﬁloncﬂgtinz ’()503\1?? Leishmanin skin tesfThe leishmanin antigens
active cuta;weous lesions, 7 with scars and ed fordSkm(tf)S“Qg c())fthellgca(l:popL'J:Iauor; wgre/
> ’ - _Prepared at the Oswaldo Cruz Foundation,

healthy), 6 teachers (2 with active lesions, 1 witht. : ; : i
scarsé) healthy) ané 5 health workers (n=94) jocruz, Rio de Janeiro, Brazil (consisting of
additibn two grsons (the principal investi atb ooled heat-killed.. mexicanalL. amazonensiand

! p P p 9 . guyanensigpromastigotes suspended in PBS

and his colleague) were tested as “negative con: i .
trols”. Furtherr%or()e 11 individuals (2 W%h activewnh 0.5 % phenol), (2) the Federal University of

ginas Gerais/lUFMG, Belo Horizonte, Brazil (heat-

lesions and 9 healthy) from Kanana village wer illed L. amazonensipromastigotes). and (3) the

t_este_d to prove _the existence of leishmanial infe hstitute Pasteur, Tehran, Iran. Major-derived
tion in this locality. . 8 N
antigens). Patients and controls in study 1 were

Study 2 (1996) in Keana (using. major a L .
derived leishmanin), consisted of 4 schoolgirlifsrEd with leishmanin (Lot number 05111194)

with active lesions, 5 with scars and 79 health{{o™ Fiocruz (which was a generous gift from Dr
residents in the school community (n=88). “Nega, G Ferreira, Blomangumhos). The leishmanin
tive controls” were 4 students from Jos who haVEegﬁ;zgggkéjﬁr{?érsLﬁ;p;rgrggolyle(g ;ngtggirgs
never lived in the endemic leishmaniasis foci o and 3, were gifts from Dr F Modabber (Tropical
Diseases Research, World Health Organization,
Seneva, Switzerland) and Dr W Mayrink (Insti-
e of Biological Sciences/lUFMG), respectively.
All skin test antigens were administered in a

Nigeria.

Study 3 (1996) in Keana (usihgamazonensis
derived leishmanin), consisted of 2 schoolgirl
with active lesions, 6 with scars and 49 healthg}Jt

residents (n=57). Again 4 students from Jos wer h :
selected as “negative controls”. ose of 0.1 ml intracutaneously on the deltoid area

Clinical and laboratory diagnosesSuspected ©f the Ieft arm. The tests (reactions measured as
leishmaniasis cases were seen by the collaborggg'“ indurations) were read after 48 or 72 hr using
ing health centre in Keana. Also during an activie ball-point pen method (Sokal 1975). An aver-
search of the prevalence of CL in Nigeria, activ&9® induration diametre of equal or more than 5
lesions were seen in a 25 year old girl who wa®m was considered as a positive leishmanin test.
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RESULTS TABLE
Skin test response to the pooled leishmaninResponse to the leishmafiskin test in schoolgirls

(study 1y The positivity rate in the 83 schoolgirls according to the ti_me_of residency in Keana village,
tested with this leishmanin was 25.3% (21/83; 5/5 Nigeria (Study 1)

with active lesions, 6/7 with scars and 10/7 Duration of No. tested No. positive

“healthy volunteers”). residency in the (C) (%)°
Most of the schoolgirl subjects (11/12; 91.6%)focus (months)

with active or healed cutaneous lesions tested were<10 4(4.8 1(4.8)

positive, although there was considerable variation1-20 14 (16.9) 0

in size. The two healthy controls showed a nega21-30 12 (14.5) 1(4.8)

tive response to the pooled leishmanin, but sped1-40 1(1.2) 0

cific DTH reactivity was detected in 14.1% (10/ >40 52 (62.7) 19 (90.5)

71) of schoolgirls without history of CL. SeveralTotal 83 (100.0) 21 (100.0)

clinical types (-)f the diseasg were recognized in th§ the leishmanin antigens used for skin testing of the
local populatlgn. The lesions were UICeratIV?rocal population consisted of pooled heat-killed
nodulo-ulcerative, and nodular, which are consis-ejshmanianexicanal.. amazonensiandL. guyanensis
tent with the clinical features of CL dueltoma-  promastigotes suspended in PBS with 0.5 phetmol;
jor (Griffiths 1987). In addition, BALB/c mice percentages of the total number testegercentages of
developed nodular lesions after one month of inthose in the duration group.

oculation with one of the six clinical specimens so

studied.

Figure shows the distribution of extent of reac- In Kanana village (new focus of CL), 11 sub-
tion to leishmanin among the positive schoolgirlgects (2 with CL and 9 healthy) were selected for
in Keana village observed in study 1. The resultskin testing with the pooled leishmanin, of whom
of skin tests analyzed according to duration of livé (54.5%) were positive (with an induration diam-
ing in the focus is also reported (Table). Since theter of 13-43 mm).
testing concentrated on schoolgirls, the results of Attempts at isolation dfeishmanigby in vitro
other groups of individuals were not included irculturing tissue homogenates in biphasic media)
the illustrations, which refer only to study 1. Ofmade in 6 cases (5 from Keana and 1 from Kanana)
the skin-tested school teachers (2 with active levas succesful in only one patient with an active
sions, 1 with scars, 3 “healthy”), 50% (3/6) recutaneous lesion from Kanana (who showed the
sponded positively to the same leishmanin, witinaximum reaction size among the positive sub-
mean diameter of 14.5 mm, 24 mm, and 25 mn€cts) but the parasites were not identified.
respectively. Moreover, 40% (2/5) “health work-  Skin test response to L. major-derived
ers” from the Primary Health Care Centre whdeishmanin (study 2) The positivity rate in the
participated in the study had mean diameters ¢tchoolgirls tested with the. major-derivedanti-
17.5 mm and 32 mm. gensin Keana (1996) was 12.5% (11/88; 2/4 with
active lesions, 1/5 with scars and 8/79 healthy),
with an induration diameter of 8-53 mm. The 4

00% . S i healthy controls showed no specific DTH response.
Skin test response to L. amazonensis-derived
80% 4 . leishmanin (study 3)The positivity rate in school-
: 'M5; girls tested with this leishmanin was 15.8% (9/57;
60% - ‘@4 1/2 with active lesions, 3/6 with scars and 5/49
' B3 healthy), with an induration diameter of 6-50 mm.
40% ! ‘mw2:  Thefour healthy controls showed no specific DTH
81 response.
20% DISCUSSION
o L ' The indirect methods currently in use for diag-

nosing leishmanial infection are based on several
serologic techniques, including ELISA, direct ag-
glutination test, immunofluorescence, and
Grading of LST responses in schoolgirls (n = 83) among posiMmunoblot, which detect antieishmaniaanti-

tive responses (n = 21) by clinical picture (Study 1). Grade 1bodies (reviewed in Grimaldi & Tesh 1993). The
LSt size 5-10 mm, 2 = 11-20 mm, 3 = 21-30 mm, 4 = 31-4Q ST (Montenegro test) is still frequently used for
mm, and 5 = >40 mm. clinical diagnosis of the disease and in epidemio-

Lesion Scars Healthy
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logical surveys on the prevalence of leishmanial The LST allows one to estimate the extent of
infection. At present, however, there is no staneontact with the parasite and to detect cryptic in-
dardized antigen preparation available for the déections (Pampiglione et al. 1975, Kadaro et al.
termination of DTH responses in leishmaniasid993, Marty et al. 1994). The schoolgirls in Keana
patients, and whole killed promastigotes are stillillage who reacted positively to the pooled
used. The high sensitivity obtained using wholéeishmanin (14.1%; 10/71), without evidence of
promastigotes in the measurement of DTH repast or active CL probably indicate a subclinical
sponse to leishmanial antigens continues to malefection. Most reactions were probably induced
the LST a widely used technique for assessmehy subclinical leishmanial infection (Badar6 et al.
of leishmanial infection (Bryceson 1976, Furtadd986). Two normal controls from nonendemic ar-
1980, Manson-Bahr 1987). As immunologic techeas and not known to have been exposed to leish-
niques are refined and as highly specific antigermaaniasis were skin tested with the same leishmanin
become available, they may prove useful in thpreparation and did not respond. The individuals
development of improved skin tests (Badar6 et awith history of CL who were leishmanin negative
1990, Weigle et al. 1991) and serological assaystudies 1-3) may not as yet have been sensitized
(Jaffe & Zalis 1988, Andrade et al. 1992, Burns ebr, otherwise, these could be due to false-negative
al. 1993, Shreffler et al. 1993) for clinical diagno+test results (Kadaro et al. 1993).

sis and epidemiological surveys. The distribution of positive subjects according

Vaccination may prove to be the easiest antb duration of living in the focus indicated the oc-
most effective intervention method for the preveneurrence of continuing transmission at a relatively
tion of leishmaniasis at a population level, buhigh rate. Asymptomatic human leishmaniasis
prophylatic immunization using killed promastig-cases (Schaefer et al. 1995), in particular reactiva-
ote vaccines is currently only in experimental stage#on of Leishmaniainfections in individuals in-
(Modabber 1990, Grimaldi 1995). A DTH responsdected with the human immunodeficiency virus
manifested as a positive LST, which correlates witfAlvar et al. 1992) could play a role in transmis-
protection (Mayrink et al. 1979, Castés et al. 1994§ion. Xenodiagnosis of subclinical cases and cured
might be a valuable tool for evaluating vaccine triVL patients has been suggested in order to estab-
als. Therefore, standardized antigens are desiralhigh their role in the transmission of infection
and testing the quality of commercially availablg(Schaefer et al. 1995). This procedure is also rec-
leishmanin preparations in different areas of themmended for CL since visceralization of dermo-
World is important, because of the widespread ugepic Leishmaniaspp. may occur (Gradoni et al.
of the skin test. 1990).

In this study we have compared three different In conclusion, as reported in another study
preparations of leishmanin in two endemic foci ofAkuffo et al. 1995), our data indicate that there is
leishmaniasis in Nigeria. The results showed thanough cross-reactivity betwekaishmaniaspe-
New World Leishmaniaderived leishmanin was cies to warrant successful use of available
effective for detecting Old World CL in humans.leishmanin antigens for studying the epidemiology
This is in agreement with the findings of Akuffo etof leishmaniasis in endemic foci. Our study also
al. (1995) where leishmanin prepared fronma- confirmed that LST is a useful tool for assessing
jor was capable to detect CL caused by the prevalence of subclinical infection and for
aethiopicaor L. braziliensis In addition, in terms measuring CL transmission rate over time.
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