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WESTERN BLOT IN POST-KALA-AZAR DERMAL LEISHMANIASIS

clude that the antibody response in PKDL patients is
quite distinct from that in KA patients.

In the past there have been few studies on the host
immune response to L. donovani antigens in PKDL pa-
tients, which would lead to a better understanding of
the immunological mechanism and to identification of
antigens for use in serodiagnosis. The present study led
to identification of 2 antigens of L. donowani (110- and
65-KDa proteins) that are recognized with high sensitiv-
ity by antibodies in sera from PKDL patients. These 2
antigens need to be purified or produced as recom-
binant peptides for evaluation, singly or in combination,
in more practical assays such as ELISA.

References

Badaro, R., Benson, D., Eulalio, M.. C., Friere, M., Cunha, S.,
Netto, E. M., Pedral-Sampaio, D., Madureira, C., Burns, J.
M., Houghton, R. L., David, J. R. & Reed, S. G. (1996).
rK39: a cloned antigen of Leishunania chagasi that predicts
active visceral leishmaniasis. Journal of Infectious Diseases,
173, 758-761.

Haldar, J. P., Saha, K. C. & Ghose, A. C. (1981). Serological
profiles in Indian post kala-azar dermal leishmaniasis. Trans-
actions of the Royal Society of Tropical Medicine and Hygiene,
75,514-517.

Isaza, D. M., Restrepo, M. & Mosca, W. (1997). Immunoblot
analysis of Leishmania panamensis antigens in sera of patients
with cutaneous leishmaniasis. Journal of Clinical Microbiol-
0gy, 35, 3043-3047.

Ismail, A., Kharazmi, A., Permin, A. & El Hassan, A. M.
(1997). Detection and characterization of Leishmania in tis-
sues of patients with post kala-azar dermal leishmaniasis us-
ing a specific monoclonal antibody. Transactions of the Royal
Sociery of Tropical Medicine and Hygiene, 91, 283-285.

Kar, K. (1995). Serodiagnosis of leishmaniasis. Critical Re-
views in Microbiology, 21, 123-152.

Laemmli, U. K. (1970). Cleavage of structural proteins during

Pse%

101

assembly of the head of bacteriophage T4. Nature, 227,
680-685.

Mary, C., Lamouroux, D., Dunan, S. & Quilici, M. (1992).
Western blot analysis of antibodies to Leisimnania infantum
antigens: potential of the 14-KD and 16-KD antigens for di-
agnosis and epidemiologic purposes. American Journal of
Tropical Medicine and Hygiene, 47, T64-771.

Mukherjee, A., Ramesh, V. & Misra, R. S. (1993). Post kala-
azar dermal leishmaniasis: a light and electron microscopic
study of 18 cases. Journal of Cutaneous Pathology, 20,
320-325.

Ramesh, V. (1994). On the differences between post-kala-azar-
dermf"lzlleishmaniasis and leprosy. Tropical Doctor, 24,
120-121.

Ramesh, V. & Mukherjee, A. (1995). Post kala azar dermal
le;shgnl'xaniasis. International Fournal of Dermatology, 34,
85-91.

Salotra, P., Ralhan, R. & Bhatnagar, R. (1994). Differential ex-
pression of stress proteins in virulent and attenuated pro-
mastigotes of Leishmania donovani. Biochemistry and
Molecular Biology International, 33, 691-697. .

Salotra, P., Chauhan, D., Ralhan, R. & Bhatagar, R. (1995).
Tumour necrosis factor-alpha induces preferential expres-
sion of stress proteins in virulent promastigotes of Leishma-
nia donovani. Iimmunology Letters, 44, 1-5.

Thakur, C. P. & Kumar, K. (1992). Post kala azar dermal
leishmaniasis: a neglected aspect of kala azar control pro-
gramumes. Annals of Tropical Medicine and Parasitology, 86,
355-359.

Towbin, H., Staehlin, T. & Gordon, J. (1979). Electrophoretic
transfer of polyacrylamide gels to nitrocellulose sheets: pro-
cedure and some applications. Proceedings of the National
Academy of Sciences of the USA, 76, 4350-4354.

WHO (1990). The leishmaniases. Geneva: World Health Or-
ganization, Technical Report Series, no. 793.

Recetved 20 April 1998; revised 25 August 1998; ac.cepzed
Jor publication 15 September 1998

TRANSACTIONS OF THE ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (1999) 93, 101-102

Short Report

ELISA detection of malaria
sporozoites: false-positive results in
Anopheles gambiae s.l. associated
with bovine bloodmeals
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The standard method for detection of malaria sporo-
zoites in vector mosquitoes is dissection and examination
of the salivary glands by light microscopy. More recently,
an enzyme-linked immunosorbent assay (ELISA) for
detection of Plasmodium species-specific circumsporo-
zoite protein (CSP) wusing monoclonal antibodies
(MADbs) has been developed (BURKOT et al., 1984).
These tests can be easily repeated, carried out indepen-
dently of the time and place of capture and can distin-
guish between species of human Plasmodium. Many
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studies have demonstrated a good correlation between
infection rates determined by ELISA compared to
salivary gland dissection, with an overestimation of the
sporozoite rate by ELISA up to 1-1-1-5 times (SOKHNA
et al., 1998). The MAbs have been shown to be highly
specific with no or little ‘cross-reaction between I
falciparum, P. malariae and P. ovale (COLLINS et al.,
1988). This ELISA has been used in malaria studies in
numerous countries. SOMBOON et al. (1993), using the
ELISA to test pools of mosquitoes captured in animal
enclosures in Thailand, reported false-positive results in
the detection of sporozoites of P. vivax and P. falciparum
in association with bovine and swine blood. None of the
mosquito species tested was known to be a vector of
malaria parasites. The reason for the reaction between
the MAbs and one or more factors contained in the hosts’
plasma remains unidentified. The false-positive results
were recorded from the plasma of cow, buffalo and pig
but not from human or mouse plasma. A small propor-
tion of blood cell samples also gavé false positivity.
Dialysable and resistant to heating at 56°C for 30 min,
the factor(s) was/were destroyed by 10 min in boiling
water. They were not stable in the blood circulation since
some cows turned negative or weakly positive when
examined 6 months later (SOMBOON et al., 1993; P.
Somboon, - unpublished data). The authors recom-
mended caution in interpreting results obtained by
ELISA, and the use of the dissected head—thorax portion
of the mosquito to decrease the risk of false-positive -
results.

During a 2-year entomological longitudinal study of
the transmission of seasonal malaria in the village of
Barkedji in the Sahelian region of Senegal, we found,
during the rainy season of 1995, a high circumsporozoite
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infection rate of Anopheles gambiae s.l. for both P.
malariae and P. ovale in single mosquitoes. The study
site has been described by LEMASSON ez al. (1997). From
August to November 1995, 5834 Anopheles were col-
lected biweekly by pyrethrum spray collections inside 6
bedrooms. Head-thoraces were tested for CSP by
ELISA as described by BURKOT ez al. (1984), modified
by WIRTZ et al. (1987) and with MAb 2A10 (P
Jalciparum), MAb 109-179-4 (P. malariae) and MADb
110-54-3 (P. ovale). The infection rates were 1-20, 0:15
and 0-08% for P. falciparum, P. malariae and P. ovale,
respectively. The infection rate for both P. malariae and
P. ovale was 0-32% (n = 19). Considering independent
infections, the expected number of mosquitoes infected
by both Plasmodium species (n = 0-0077) is significantly
different (P<10"%) from the observed number
(n = 19). This difference suggested false-positive results
among mosquitoes positive for P. malariae and P. ovale.

Bloodmeal sources of a sample of captured female
mosquitoes were identified by ELISA (BEIER et al.,
1988). Among mosquitoes positive for P. malariae alone,
or for P. malariae and P. ovale, a very high frequency of
bovine bloodmeals was detected (Table). In an attempt
to identify the factors involved in false positivity, we
collected bovine blood spots on Whatman filter paper
from Barked;ji’s cows in March 1996. Seventeen (30:4%)
of 56 whole blood samples collected from cows (approxi-
mately 50 pL. of whole blood eluted in 500 pL of phos-
phate-buffered saline) tested by the circumsporozoite
ELISA were positive to both P. malariae and P. ovale,
and 4 (7-1%) to P. malariae only. Optical densities of
positive samples ranged from 0-073 to 1-902 with P.

malariae and from 0-068 to 0-799 with P. ovale. The cut--

off levels (twice the average absorbance of negative
controls) for P. malariae and P. ovale ELISA plates were
0-028 and 0-062, respectively. All positive samples were
re-examined and results were confirmed. Two weeks
later, blood samples from 11 positive cows were collected
in tubes containing heparin and Quantitative Buffy Coat
tests (LEVINE et al., 1986) and smears were made to
search for pathogenic agents. All samples were ELISA
tested and CSP positivity was confirmed. Neither Babe-
sta sp., nor Theileria sp., nor Plasmodium sp. was ob-
served; Anaplasma sp. was found in one of the cows.

Table. Percentage of indoor-resting mosquitoes
fed on cows from August to November 1995 in
Barkedji (Senegal), in relation to ELISA results
for Plasmodium

No. of Mosquitoes fed

Result mosquitoes on cows (%)
ELISA negative 389 29:6
ELISA positive

P. falciparum 42 19-1

P. malariae '8 100-0

P. ovale 5 20-0

P. malariae + P. ovale 18 88-9

In our study, ELISA tests gave false-positive results in
detection of sporozoites of Plasmodium in some dissected
head-thoraces of female mosquitoes that had fed on
bovine hosts. The bovine blood factor that reacted with
the MADs has not yet been identified. Two hypotheses
could explain why those mosquitoes that had fed on
positive cows were CSP positive despite only the head

L. LOCHOUARN AND D. FONTENILLE

and thorax being used for the ELISA: (a) someblood had
remained in the pharynx of the mosquito, oro(b) the
factor involved can diffuse in haemolymph.

In the light of our results, we endorse the cautionary
warning of SOMBOON et al. (1993) to those using ELISA
to estimate mosquito infectivity rates. It would be
advisable to use another method for confirmation of
positive results, such as the polymerase chain reaction
method described by STOFFELS et al. (1995). Another
approach would be the preliminary testing of blood
samples by CSP ELISA of preferential hosts of the vector
populations under study. These precautionary measures
should be applied at the beginning of a survey.
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