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TRYPANOSOMA CRUZI SOLUBLE ANTIGEN. ROLE IN 

IMMUNOFLUORESCENCE, COMPLEMENT FIXATION AND INHIBITION 

OF HEMAGGLUTINATION TESTS 

Maria Carnlina Soares GUIMARÃES (1), 1Ua1·ia Tereza RIBEIRO (2) and 
l\lario E. CAlUARGO (1) 

SUMMARY 

Live Trypanosoma cruzi (Y strain) epimastigotes were extracted. 'With phosphate buf
fered saline for 24 and 48 hours. Supernatant was positive for protein and sugar content. 
Immunodiffusion tests against rabbit anti-T.cruzi serum showed 2 lines which stained for 
protein and 2 Unes which stained for glycoprotein. Analytical poLyacrylamide gel electro
phoresis showed 7 discs with Coomassie Brilliant Blue and 7 discs 'With Schiff's reagent 
and no staining for lipoproteins and mucopolisaccharides. The antigen was able to 
inhibit immunofluorescence and hemagglutination tests. and to forro complement fixing 
complexes 1with human and rabbit sera. Immunofiuorescence tests, using the extracted 
parasites as antigen, showed greater loss ofmembrane staining after 48 hours extraction, 
when compared with non-extracted flagellates. After extraction, most parasites although 
alive displa;yed morphological changes. 

INTRODUCTION 

GLycoproteins are found as normal cons
tituents of the cell membrane and have been 
shown to be present in exoantigens of T. cru
zi 9 bearing complement fixation activity. 
PARDO E et al. 11 were able to extract from 
Leishmania enrietti a glycoprotein able to 
form complement fixing antigen-antibody 
complexes and inhibit h.emagglutination tests. 

In the present paper we have studied a 
glycoprotein complex obtained ~y saline ex
traction of T. cruzi epimastigotes capable of 
inhibiting immunofluorescence and hemagglu
tination tests performed with human sera 
and forming complement fixing immune com
plexes with both human and hyperimmune 
sera. 

MATERIAL AND METHODS 

Tr:ypanosoma cruzi (Y strain) 12 epimas
tigotes grown in LIT medium s at 28.ºC for 7 
days were used throughout the study. 

Saline extracted antigen (PBS-Ag) 

Epimastigotes (1.14 x 10 9 cells/g of wet 
weight) were removed from culture medium 
and washed 3 times in PBS (phosphate buffer
ed saline, O. 01 ,M, pH 7.2) spun down at 1,500 
x g for 10 minutes at 4°0 and the sediment pa
rasites were extracted with PBS (1 g of wet se
diment in 100 ml of PBS) at 4!ºC for 24 hours 
or 48 hours. Suspension was spun down at 
39.000 x g/ 10 minutes/4!º0. Supernatant was 
concentrated in a PMl0 membrane filter (Ami
con Corp.) to a final volume of about 2 ml. 
Protein content was assayed by the lowry me
thod 10, human globulin taken as reference 
and sugar content by the anthrone method 17, 

glucose taken as reference. 

SDS-extracted antigen 

One hundred mg of lyophilized epimasti
gotes were submitted to treatment with an 
absolute alcohol-ether mixture and suspend
ed in 4.0 ml of PBS, pH 8. O at varying con-
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centrations of SDS (sodium dodecyl sulfate) 
according to ZANETT A & GOMBOS 20. The 
suspension was incubated at 28º0 for 5 hours, 
dialyzed in severa! changes of PBS for 24 
hours and concentrated to a final volume 2 
ml. Protein was assa,yed by the Lowry me
thod, and sugar by anthrone. 

Immunofluorescence tests (IF) 

Indirect immunofluorescence tests were 
performed according to OAMARGO 3 • Two 
kinds of antigens were used fixed to micros
cope slides: a) epimastigotes after PBS ex
traction (designated EA-IF) and b) non ex
tracted epimastigotes grown for 7 days in LIT 
medium. In all tests and anti-human gamma
globulin conjugate (F/P = 8) was used. 

Blocking of immunofluorescence tests with 
PBS-Ag 

A human serum used in the laboratory 
as a positive standard for American Trypa
nosomiasis immun.ofluorescence tests (titer 
1/320) was diluted 1/10, 1/50 and 1/100, and 
each dilution absorbed with a v/v amount of 
undiluted PBS-Ag overnight, at 4º0 and used 
for immunofluorescence tests with both EA
IF and non-extracted flagellates. 

Blocking of immunofluorescence tests with 
SDS-extracte,d antigen 

The sarne human standard serum at the 
sarne dilutions as above was used. Eaual vo
lumes of diluted serum and either 4%, 2%, 
1%, 0.5% or 0.1% dilutions of SDS-extract
ed antigen were mixed and left to stand at 
4.0 0 overnight. Absorbed serum was used for 
immunofluorescence tests with both EA-IF 
and non-extracted flagellates. 

Immunodiffusion 

Tests were done in O. 9 % agar in O. 15M 
saline .. Peripheral wells contained either PBS
Ag or SDS-extracted antigen and the center 
well contained a rabbit anti-Trypanosoma 
cruzi (Y strain) serum. Precipitation procêed
ed for 24/48 hours in a moist chambef', at 

1· 
roam temperature. Plates were washed in se-
vera! changes of PBS for 24 hours. After dry-

ing, gels were stained for protein with Light 
Green 16 and for glycoprotein with p-phe
nylhydrazine HCl 16. 

Inhibition of hemagglutination 

Serum from an American T:çy-panosomia
sis patient with a titer of 1/160 in "Ohagas
HA test" s was diluted two-fold (1/10 on) in 
a plastic V well plate in 25 µl volumes. To 
each well, one drop of PBS-Ag was added, 
gently mixed and left overnight at 4°0. Oon
trols and blanks were run in each experiment. 
One drop of formalin treated Ohagas-sensitiz
ed human red blood cells was then added to 
each well. Readings were dane after 60 minu
tes of incubation in a moist chamber at roam 
temperature. 

Complement fixation tests 

Performed in plastic U-shaped well plates 
with one drop volumes (25 µl) of serum, com
plement and antigen diluted in triethanola
mine buffer. Dubling dilutions of rabbit anti
T. cruzi serum (starting dilution 1/10) 4 
OH:50, and doubling dilutions (starting dilu
tion 1 :2) of PBS-Ag were used. Plates were 
incubated for 18 hours at 4°0 and 30 
minutes at 37°0. One drop of hemo
lysin-sensitized sheep red blood cells was 
added to each well. Plates were incubated 
for 60 minutes at 37º0 with occasional agita
tion, re-incubated for 2 hours at 4°0 and read 
immediately afterwards. Standards for posi
tive and negative sera, complement and an
ticomplementary activity of 1:10 dilutions of 
sera were included. Hemolysis of 50% or less 
was taken as a positive result. 

Analytical polyaccylamide gel electrophore
sis (PAGE) 

PBS-Ag was submitted to electrophoresis 
in the presence of sodium dodecyl sulfate ac
cording to WEBER & OSBORN 1s. Quadrupli~ 
cate samples were removed from electropho
resis chamber when Bromophenol Blue had 
reached the bottom of the tube. Individuais 
samples were stained for protein with Ooo
massie• Brilliant Blue 6, for glycoprotein with 
Schiff reagent 19, for lipoproteins with Sudan 
Black B 13, and for acid mucopolysaccharides 
with Toluidine Blue O 14_ 
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Electron mic;rroscopy 

The parasites were concentrated by low 
speed centrlfugation and flxed in 2 % gluta
raldeh,yde bulfered tn 0 .2 M phosphate, pH 
7. 2 for 30 minutes. After several changes in 
the same buffer plus 4% s ucrose. the speci
men was post-flxed in l % Os 0

1 
for one hour, 

dehydrated and cmbedded tn Araldite. The 
sectlons were s tained wtth lead citrate and 
uran_yl acetate and examined in a Zelss EM 
9A electron-mlcroscope. 

RESULTS 

P.8S-Ag 

Ext.racts had an average concentration ot 
277 µg/m l oi sugar and 153 ,.g/ml oi proteln 
after 24 hours extraction and 273 ,g/ml and 
310 ,g1ml a fter 48 hours extractton. At the 
end of this extractlon per lod roughly 70% of 
trypanosomes wel'e stm ative. 

SDS-extracted Ag 

At 4% concentra tion the SDS-extract had 
8. 7 mg/ml oi s ugar anct 14. l mg/ml of pro-
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tein. Yields ln glycoprotein and proteln de• 
creased wlth lesser concentratlons of SDS. 

Immunofluorescenee tests 

EA-IF disptayed morphological changes 
on immunofluorescence tests whe11 compared 
to tests performed wlth non -ext racted fla-
gellates, parasites being narrower or wider 
than non-extracted ones. For the same serurn 
dilution, EA-IF showed loss of membrane 
stalnlng as compared to the brlght membra
ne s taining oi non-extracted flagellates <Flgs. 
1, 2 anct 3) and staining lntenslty decreased 
wUh extraction tlme, changes being more no
teworthy with parasites extracted for 48 
hours <Fig. 3). Thls loss was accompained by 
a fall ln standard serum titer from 1/320 to 
1/ 80 for 24 hours extracted flagellates and 
to 1/20 for 48 hours -extracted llagellate.s. 
Immunotluorescence results <expressed as per
cent lnhibition > of tes~~ performed with stan
dard serum absorbed W!th PBS-Ag and SDS
extracted antigen, wlth EA-IF and non-ex
tracted tlagellates fixed to · microscope slldes 
are shown ln Fig . 8. 
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F'IK. :l - IF st.aiui11,c with 48 bou r>'•~xtra<.•tt-d r•pimn:-1tigot1•:e. 8'•1'\.lm l\L Lht• 
Mn\P dilution llJI in Fi~"'tl. l tilld 2 (400 x,. 

lmmunodiífusion 

PBS-Ag dlsplayed 2 
against rabbit ant.l~'l'. cruzi 

precipitin 
,y straln> 

Jines 
serom 

wlth proteln staln and 2 llnes with glycopro
tsein stain CFigs. 4 and 5 ). One or the pro
tein-stained Jines showed non-identlty wlth 
SDS- Ag. 
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f'IK . .f - 10 or Pl3$-Ag. m·ot..,.ln ~t:tln: W••ll 1. 3 !l,n,f 

5 - flBS-Ag ;,xtr::itt l: well .f and 8 - PBS.Ag E' !'C · 

trnct S; wdl 2· - 4% SOS - antlKt•n: well 7 - n ibblt 
a nti-'r . 1·n u1i sen nn. 

Fig, 6 - [D 11f P BS-A~. gl,rcoprote iu i;tain: well l , 
:1 nnd 6 - P BS-A_g <-Xlrn<:t 1: wdl 4 und G - PHS•Ag 
ext n ••!l 5; w,,11 2 - 4'« SOS - a.nti.!;'i:11 : 'W••II 7 -

)•;ibbll nnu-1·. c-rui.i S<!rtllll. 

Inhibition of hema.gglutination 

PBS-Ag was able to !nhibit hemaggiuti• 
nation test.s. The titer from a positive-stan
dard sennn fell from 1/160 to 1/10 uter wbich 
is regarded as non-specilic accorcting to the 
t.echn!que used. Sens!t.ization of eryt-hrocytes 
for HA tests w!th the PBS-Ag was not suc
cessful. 
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Complement rixation 

PBS-Ag gave maximal comp1emen t fixl.l 
tion to tbe dilution of 1/256 against a rabb: 
anti-T. eruú serum and ot 1/2 agalnst a ht 
man positive serum. 

PAGE 

PBS-Ag dld not stain for acid mucopol) 
saccha.ride and lipoproteins . 

Coomassie Briliiant Blue sbowed 7 d isc 
of increas!ng electrophoret!c mobillty. Stair 
lng for glycoprotein co!ncided w!th prote! 
stainlng (Fig. 6) . 

F hc. 6 - P •>IYllCt')'lom lde g,•\ ••lc'<: t.l'OJ)hure~ii;. o{ P.US•l! 
Ano,!,, at th•• buHon. PrHteitt .i;(niuini; at rig ht a 

Jth·oo1wol<'in shiiniug al 1,•l'l. 

Elect.ron microscopy 

Flagellates sbowed an empty evaginatic 
at the posterior end. poorly preserved cyt, 
plasm, overall Jack of organelle def!nltion ar 
increased number of va.cuoles (Fig. 7>. 
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OISCOSSION 

Removal by PBS from 1.'. cruzi membrane 
of a mlxture of prol:elns endowed wlt,h antl
genic activlty resulted in evldent degenerati
vo changes in the parasites, as deserlbed abo
ve. The "neck .. likc" cvagination seen ln ex
tracted parasites in eJcct.ron microscopy (Fig. 
7l as well as 111 IF tests (Fi~s . 2 and 3l is 
thought to be due to a weakness tn the mem 
brane caused by the extractlon procedure !n 
a. region where t:he number ot microtubules 
is low since, according to BRACK ! in order 
to allow for the tappcrcd shape of the pos
terior end, the number of nlicrntubulcs at 
that reg!on decreases to 3 or 4 . These chan
ges, never the!ess, were compatlble w!th ll!e 
since after 48 hours extraction 70% of trypa
nosomes werc s till aUvc and could be cultur
ed in LIT medium for at Ieast 24 hours in the 
presence of 50.000 units of penicillin per n,illi
llter o! culture med!um. The substances re
moved trom the membrane were protetns, 
partly constituted by glycoproteins. Remova! 
of the la.tter from t,hc membrane did not in
crease proportiona11y \vith extraction time as 

total protein dict and thls dlscrepancy could 
be due to leakage of eytoplasrtúc protein (s) 
through membrane "holes" made by PBS ex
tractlon. 

Tbe ant!gen rs) removed by PBS seem to 
be the one(s l responsible for lmmunofluores
cence tests since a human standard serum 
wlth a previous titer of 1/320 when titrated 
w!th 24 and 48 hours-extracted flagellates 
showect a reductlon 1n t!ler of 75% and 93.5% 
respectiveJy (Fig. Sl. also, at a given dllutlon. 
intens!ty of stalning was much lower for 48 
hours-extracted flagellates than for 24 hours
extracted ones which 011 1ts turn was a tso 
lower than stalnlng lntensity displayed by 
non-extracted parasites. 

SDS-extractcd antlgen and PBS-Ag 
share some but not ali antigenic determl
fluorescence, slnce lesser concentratlon of 
nants, as shown by inhibition o! lmmuno
SDS dld not inhibit lmmuno!luorescence to 
tbe extent PBS-Ag dld. Thls point is re!n
forced by the find!ng that a lthough ai! SDS
extracts had a hlgher protein and sugar 
content tban PBS-Ag, when EA-IF and non-
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Fig. 8 - Comparison of IF-titer, expressed as percent of fluorescent inhibí
tion, with human serum absorbed with PBS-Ag, and SDS-antigen. Fixed to 

the slides were non-extracted and extracted flagellates (EA-IF.). 

extracted flagellates results were compared, 
PBS-Ag inhibited immunofluorescence 96.9% 
and 100% respectively whereas SDS antigens 
inhibited immunofluorescence tests to a les
ser extent or none at all (Fig. 8). 
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The antigen(s) extracted from the mem
brane was (were) able to form complement 
fixing Ag-Ab complexes with human and hy
perimmune sera but unable to sensitize HRBC 
for hemagglutination tests although able to 
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inhibit hemagglutination. This is an interest
ing finding since according to previous paper 
separation of hemagglutination and comple
ment fixation activities of T. cruzi extracts 
had been achieved only through chromato
graphical procedures 1,4,9. 

RESUMO 

Antígeno solúvel de Trypanosoma cruzi. Seu 
papel nas r:eações de imunofluorescência, 

fixação do complemento e inibição de 
hemaglutinação 

Epimastigotas vivos de Trypanosoma cru
zi ( cepa Y) foram extraídos com salina tam
ponada por fosfatos, por 24 e 48 horas. No 
sobrenadante após extração, houve reação po
sitiva para as proteínas e açúcares. Reação 
de imunodifusão usando-se soro de coelho an
ti-Trypanosoma cruzi mostrou duas linhas 
com coloração positiva para proteínas e duas 
com coloração para glicoproteínas. Eletrofo
rese analítica em gel de poliacrilamida mos
trou sete discos com Coomassie Brilliant Blue 
coincidentes com a coloração para glicopro
teínas. O antígeno se mostrou capaz de inibir 
reações de imunofluorescência e hemagluti
nação e de formar imunecomplexos fixadores 
de complemento com' soros humanos e de coe
lho. Os testes de imunofluorescência usando
se os flagelados extraídos como antígeno, 
mostraram maior decréscimo de título quan
do comparados com antígenos feitos com pa
rasitas não extraídos. Após, extração, a maio
ria dos parasitas embora vivos mostravam al
terações morfológicas. 
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