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Abatrgct. 0 11 canfirmed cazes of New World leishmaniasis, 16 exhibited antibody o
antigens of the promastigote of Ledsfhmania braziliensis panamenszis by the enovme-linked
immunescrbent assay (ELISAY, Comparizon of antibody titers ehitained by ELISA with Liters
aldzined Ty iodicect immunofuorescence uzing an amastizote substrale conlicmed thal the
senaitivities of the two technigues were within the same range (0= 0800 Althaneeh sera from
prtients with New Waorld leishimaniasis failed 1o ceact with antigens extracted rom epimas-
tigotes of Drypasozonia orezd, sera from 30 cazes of Chagas' diseasze were reactve with pro
mastigotes of L brazifiensis panamensizs. This apparent unicivectional cross-reactivity has
been attribated to differences in poteney of Lhe antigenic stimnlos presended inothe two dis-
[ L

Prior to 1672 and the advent of an immunofe-  of lesions) are given in Table 1. An additional 30
arescent antibody assayv (IFAD using the amasti-  sera of known reactivity to Lo Graziliens's sana-
el as the sebstrate,! we had no conclusive evi- - mensis by TFA were retrieved from the serum
dence that human infection with Leisfmania bank at the Gorga: Memorial Laboratory, Neg-
bvaziliensiy resulted in the production of humoral  ative conorol sera were obiained from six Uniced
antihedies, The TFA procedune was reported to be  States military personnel who were recent areivals
specific for antihody to L. brasilienss and, as in the Canal Zone.
wilh other 1FA techniques, it bag o sensitivity of
detecting anlibody al the paneeram level. Never-
theless, we felt that! an epeyvroe-linked hnmubno-
sorhent aszay (ELISAY such as that which has The conjugate was the globulin (raction of a
been cesceibed for visceral leizhmaniasis.® would moad anti-human globalin seram labeled with al-
offer several advantages aver the TFA Specifi- - Rkaline phosphatase (Sigma Tyvpe VITE Methods
callv, the ELISA would be moere economical for for preparation and  determination of working
large-seale testing in seroepldemiologic survews  strength of conjugate have been deseribed by
anel ts potential for performance wnder field cone Vaoller et al®
ditioms locks more promising,

Conisgaie

Amfiress
MATERIALS ANID METEOIE ; . i . )
Promastigotes of L. brozilichsis pasamteniis,
Sevm collvction orixinally solated by Herrer ol al! from a fwo-

) ) o Loeel sloth (CRaleapas boffmanni) caplunad in
Sera were ohtamed from 21 bhoeman ecases of

New World leishmaniasizs, Methoods of diagnnsis,
Auration of diseaze ancd extent of dizease inumber

Achiote, Panamas, were cultivated on slants of
rnoclified Senekjie’s medium for hemaoftamellaes
Frior to the current study, the strain had been
transferred 07 Limes in viten, The arganisms were
harvested lrom the slants and were: washed three
Accepted 2 June 1979 times in carbonate-hicarbonate boffer, pH 006
The final suspenzion was standardized 10 150 pg
pratein’ml., disrupted by ulirasonic treatment, and
stored at 470,

Amastigotes of T frazifiensiy pommmensiy were

* Acdress reprint reguests to: Dr. Ronald Lo Antho-
ny, Clinical Immunclogy Lahoratory, Room 2-1230,
University of Marvland Hospital, 22 Seuth Greene
Sereel, Baltimose, Marviand 21201 recovered from monelavers of Vera cells which
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eisdmaninais*

A Lesinons’ [ENTESIITIH
Mitient L i s ) Iracrosis
ET* 17 & HC 2 L}
i n4g S 1 c
¥ 23 4 L # M
RIEY 15 4 =L 12 M,
i 43 7 o 13 davs M
it | g S 12 DE, COM
11 g 5C f L]
1IE 1 e SC ] 11, 2 Al
L w4 e 1 M
[ | 18 3 S E 1315, M
GBS M f = ¥ ) E
¥ 12 d 5C E I A N
Vv i7 ¥ 3 EI 15 rlays Ik
IH ¥ MrC 4 D, 0, M
Hi ilg MC 2 128, 12
s 53 % e ? M
i R MR 24 &1
PA 1l & M I DE
o 34 M L [ME
ALy L3 & M 3 1E
M1 14§ Muca ? N

= Abbreviabiors: 59 = smeletratameons, MO
WU = madupderecicdiv Mura = mgcocclaneogs;
tsilwm 6 5 levion som ;U — culture:

bead been infected with a buman iselate [Gorgas
ma, LO04 Methads used for cultivation aond har-
vesting these intracellular forms were those which
have been described by Walton et al.' The amas-
tigotes, released from infected cells b treatment
with ©.02% EDLTA in veronal-baffed saline, were
washed three fimes in carbonate-bicarbanate
buffer, cdisrupted by ulirasonic treatment and
storedl at —47C, Contamination by proleins ooig-
ingting from Vero cells prohilited zcourate pro
tein determinalions of the amastigote prepara-
rians.

The Trvpanesemas criz! antigen was preparcd
froem in vitro cultures of epimastiootes (Panama-
nian strain frem patient MB, Allos del Jabaoy
Methods of cultivation were those which have
been deseribed e Vattuone and Yanovsky ®

Waorking strengths of antigenz were delermingd
[ titrating positive and negative control sera in
wells conted with serial diliations of antizes (1
L300 wg proteiniml for the promastigotesy. The
highest dilution of antigen which gave maximum
titer with positive control senwm but which Sailed
to produce coler with the uneiluted neeative con-
trol was chosen as the working stoength,
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FAFsA

Wells of polvstvrene microtiler plates (Linbra
MVC-987 were Nilled with 200 wl antigen diluted
in carbonale-bicarbonate boffer. Aler
might incubstion at 4°C, the plates were washed
three times in phosphate-tuzfiered saline (PBS),
H b containing 0.3% Tween 20 and 0.02%
sodium azide. Serial dilutions of the test sera,
from L0 to 11280, were prepared in test tubes
uzing PRE-Tween as the diluent. Two handred

AL ARVET-

muicrolifers of ecach serum ciluting woere added to
acorresponding well of the plate, After incubation
at roomn temperalure for 2 hours the plates were
washed an alditional three tmes, Two bondred
miceoliters of conjupate, diluted in PES-Tween,
were widded to each well and incabation was con-
Linueed for 2 hours at room temperature. Plates
wore washed three were lmes and 200wl peni-
traphenylphosphate in 10% disthanolamine baifer
05 mgfml were added, After 15 min at eoom lem-
perature, the reaction was stopped by the adedition
al 300 ul, 3 M NalQH. Intensity of colar develop.-
ment was rated subjectively as 0, T+, 24, 34, ar
4+ The highest dilutien of serum exhibiting a 3=
or greater colorzlion was regarded as the end-
prndnnl ol the: titration, Titers 22100 wers consid-
crid as positive.

fFa

The IFA precedure, which used amastigotes as
thi: substrate, was performed according to the
methods of Walton et al! Titers =18 were re-
marded as positive.

RESULTE

Sensitivity al the ELTSA was gssessed by come-
paring antiboady titers obtamed with the promas-
ligote antigen to antibodsy titers of the TFA pzing
an amastigote substrate (Table 200 10 an TIFA titer
al =08 35 considered evidence of infecticn with
L bvagiliensis parmamensis, 10 sera were false neg-
ative by ELISA and | serum was false paositive.
Eizht of these 10 Talse nepatives had [FA tlers in
the fower range. Six sera from healthy 7.5, mil-
Hary personnel were negative in bolh assavs,

Specificity of the RLISA was evaluated by ex-
amining the reactivity of 21 sera, from confirmud
cazes of leshmaniasis (Table 1), against promas-
tigole and amastigote antigens of L. beasiliensis
frnmmenris oand an epimastigole antizen of T
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TakLE 2
fnzyme-tinded s osorfent aveay (FELESA Hters o
fmifivest flievescent anfihed v (0FA L fitevs fov gnlibheondy
fo Leizhmania beasiliensis panamensis*
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TABLE 4
FLIRA fiters for amtibody to Leishmania braziliensis
panamensis i sera of villagers safected with Trvpa
nosarma cruzid
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* Coelfcicnl of correlizion 1= 0020,
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crent (Table 300 O 21 cases, 18 were positive with
the promastizote antigen and only six were posi-
tve with the amastigote forms Although the
purmber of cases was small, arelationship between
rumber of lesions anc response was suggested. All
individuals with multiple lesions, thus greater an-
tigenic stimulus, woere positive for antibody Lo Lhe
promastigole antigen as compated o only S5 of
the cases with o single lesion. The failure to detect
antibody in five cases with single lesions (EP, D,
IT, ML EME could not be attributed to duration
of disease. All but one of these cases (123 were
positive for arganisms upan direct exanination of
a lesion seraping, All 21 cazes were negative with
the ¥, rrezioantigen.

The promastigote (orm of £ Srazilicnsis pon-
amersis does conlain antigens which are reartive
with antibodies in osera of individuals infected
with T cwwzd (Table 410 OF 49 sera from cases of
Chagas’ disease, conlirmed by clindeal diagnasis,
A0 were reactive with the leishmanial antigen.

Takre 5
Positiviey of SLESA for 20 confivaved rases af New Warkd
fedafimaa b iy

ELISA

. Pprnasie- Aummeti-
Diagnnss® wulp il i et
Cutansans
Muliple lesions B 48 [
Single lesions 72 /i iz
Mucocutaneous 1 171 |
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= Correlation coefficient 1« (.43
soanrirnesd cases o Clhaeas Faase by clinzcal diasicees

The carrelation coefficient {v = 0.47 (s significant
at F 0001 OF the nine cases inowhich
heterologous ticer egualed or was groater than the
homalegons titer, all were also positive with the
amastigote of L. beazifivnsis panamesnsis n the
ELISA and five were poszitive in the amastigote
TFA

b

PMSCTREINN

The specificity of the TFA procedure for detec
tion of an antibody responze following infection
with Lo frozifiensds s depenclent apaen Lhe soumee
of antigen. When promastigotes are wsed as the
antigen, serologic conss-reactivily between related
and uncelated species avours, Y This cross-reac-
tivity can be eliminated. however, by using intra-
cellular amastizotes as the antizenic substrate, ' *
Mevertheless, as has bheen peinted out by others,®
cultivation of adegquate quantities of leishmanial
amashigotes requires nch more expertise in the
mochunisms of tissue culture than does the simple
pracedure of cultivating promastigates on slanls
of Senekjie’s medinm. These authars repotted on
an alternative peocedure wherehy  amastigotes
were recovered Trom culaneous Tesions of Tabora-
tory infected bamsters, Although this method was
reported to be Ysimple” in comparizon o Essue
culture, it 35 still far more complex than any ol
the conventional techniguees for recovery of pro-
mastigates. ™' Furthermere, even iF adequate
guandities of the amastizete substrate could be
made available to roral health centers of Central
and South America, the requirement of a fluores-
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cent microscaps precludes the ose of TFA az a field
azzay, Dievelopment of an ELISA with a specific-
ity anel sensitivity commparcaile o that of 1A
wotlel provicde us wiltk a simple amd econgmical
assay which, although subjective 0 interpreta
tien, could be adapted for large-scale serospide-
miclogic survevs in the feld.

The sensitiviey of the BELISA, as described hoere,
appooaches that of the TFA. The cocfheient of cor-
relation belwern the twae sets ol gquantitative an-
tihody titers wis 080 The minor discrepancies
m titers may be associated with the source of an-
ugen, since for the IFA an amastizote substrade
from a human isolate was userd while a promas-
frzote andigen frome g straan salated from a wvo-
toed zloth was gzed for the ELISA

Char failure o develop a sensitive ELISA by
means of an amastigote antigen was prohably a
consequence of our inabilicy 1o eliminate contam-
ipating cell culture proteins from our antioen
preparation, These proteins compete for available
sitex an the polvatvrene surface, thus prohibiting
adeqguate coacng with leizhmanial antigens and
resulting in false negative assave. This problem
will e alleviated following development ol more
cllcient means for recovering amasbzotes from
cell cultares andfor skin lesionz. In future stuclies
cansideration should he given to using amastigotes
froom Vera coll eoltures infected with sloth isolates,
aned pos=ibly promastizole culiaees of the human
strain.

Sera from 21 cuses of comfirmed New Waorld
leishmaniazis were negatve for antibody in the
ELISA developed with a saline-zoluble extract of
F.orvuzi epimastigotes as the antigen. Since 16 af
these sora were reactive wilh the promasiootes of
I brazilionsis panamensiz itwas thought that the
requirement for ipecificity bacd been zatizfied.
However, when sora Trom 4% candirmed cases of
Chagas” disense were examined Tor antibocies re-
active with promastigotes of Lo brezilionsiz pan-
awesnis, A9 were positive, The apparent anici-
rectional cross-reactivity 1= probably a consequence
af differences in potency of the antizenic stinulus.
Although the two species share cominon antizens
Pt 3a the more polent immunogen, cliciting
a profound antibody response o hoth major and
miner antizenic determinants. In contrast. the an-
tihody response to L. Svazifiensis gaonamensis s
weak, If the shared antizens represenl mines de-
terminant groups, the cnsuing response may be
Below the threshold of the sensitividy of our gssay,

In sumimary, the need for & good field assay for
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mueasuring Lhe antibody response to L feazifienis
is aobvignz, The IFA technigue satishies the re-
quirements of specificity and sensitivity, buol 31 1s
net readily acdaptable to largc-seale scroepide
riologic studics, The ELISA procedure fulfills the
reurirement ol sensitivity, but fatls with respect
by specificity, Futare efforts should be direered
toavard development of improved assavs using
apecific antigens cecovered from the heteralogons
rixtwre which is moes anintegeal part of our assay
svalemt. Develapment of an gssav desighed to de-
tect antibody to the specific antigen whick elicils
4 protective bmmuone cesponse could
reaching tmplications in our efforts to conirol the

b far-
clisease and should be our primary goal,
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