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INVESTIGACION CLINICO-EXPERIMENTAL

IgG subclass reactivity tdrypanosoma cruzain chronic

chagasic patients

Nidia Hernandez-Becerril,* Arnulfo Nava,* Pedro A Reyes,* Victor M Montedn*

Summary

Background: The anti- Trypanosoma cruzi anti-
bodies isotype profile in Chagas’ disease has
been studied in relation to different clinical mani-
festations. A high titer of IgG anti-T. cruzi antibo-
dies is found in patients with cardiac involvement,
while a high titer of IgA anti-T. cruzi antibodies is
associated with digestive forms.

Objective: The aim of this work was to analyze the
1gG subclass reactivity of anti- . cruzi antibodies in
patients with chronic Chagasic cardiomyopathy.
Methods: Twelve consecutive chagasic patients
were analyzed for IgG subclass reactivity to a T.
cruzi antigenic extract. They had a complete cli-
nical evaluation, peripheral EKG, echocardiogra-
phy, left ventriculogram, and coronariography.
Results: All patients came from rural areas of
Mexico and had lived in endemic zones for over
seven years. They presented left ventricular end-
systolic dimension above 42 mm in 58% (7/12)
and ejection fraction below 50% in 58% (7/12).
We found that IgG1 and IgG2 anti- T. cruzi antibo-
dies showed higher titer than IgG3 antibodies, with
consistently low titer of lgG4 antibodies. Expres-
sion of the four IgG subclasses of anti-T. cruzian-
tibodies suggest a mixed Th1/Th2-like immune
response under a probably continuous chronic
antigenic stimulation. On the other hand, high le-
vels of IgG2 anti- T. cruziantibodies showed a ten-
dency to be associated with severe cardiomegaly.
Conclusions: Our results suggest that a mixed
Th1/Th2-like immune response may take place

Resumen

ReAcTIVIDAD DE SUBCLASESDE |GG A TRYPANOSOMA
CRUZIEN PACIENTESCRONICOSCHAGASICOS

La respuesta humoral anti- Trypanosoma cruziy el
isotipo de inmunoglobulina presente en individuos
con enfermedad de Chagas se ha estudiado en
relacion con las distintas manifestaciones clinicas.
Se ha encontrado que titulos altos de 1gG anti-T.
cruzi especificos estan preferentemente presen-
tes en pacientes con dafio cardiaco, mientras que
en la forma digestiva es la IgA anti- T. cruzi.

En el presente trabajo se estudiaron 12 pacien-
tes consecutivos con diagndstico de enfermedad
de Chagas Todos ellos tenian una evaluacion cli-
nica completa y estudios electrocardiografico,
ecocardiografico, ventriculografia y coronariogra-
fia, ademas del estudio seroldgico de deteccion
de anticuerpos IgG anti-T. cruzi. En ellos se ana-
lizo el perfil de subclases de IgG anti-T. cruzi.
Todos los pacientes provenian de areas rurales
de México y algunos habian vivido alli siete o has-
ta 65 afios. En 7/12 (58%) de ellos presentaron
dilatacion ventricular izquierda con una dimensién
final sistélica por arriba de 42 mm y con una frac-
cién de expulsion por abajo del 50% en 7/12 (58%).
Los titulos de anticuerpos de IgG1 e IgG2 anti-T.
cruzi fueron mas altos que los de IgG3, mientras
que los niveles de IgG4 anti-T. cruzi, si bien fueron
positivos, resultaron ser consistetemente los mas
bajos. La expresion de las cuatro subclases de IgG
anti-T. cruzi sugiere que se induce una respuesta
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in chronic chagasic patients under a chronic anti- mixta tipo Th1/Th2 en estos pacientes chagasicos

genic stimulation. crénicos. Aunque el tamafio de muestra estudia-
do es pequefio, encontramos que los niveles al-
tos de IgG2 anti- T. cruzi presentaban una tenden-
cia a asociarse con el grado de cardiomegalia.
(Arch Cardiol Mex 2001; 71: 199-205).
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Introduction Methods

hronic chagasic cardiomyopathy (CCC) Selection of Chronic Chagasic Patients
' is a specific myocardiopathy seen in Patient population was composed of 12 adults with

nearly 30% of those people with chro- cardiomyopathy, aged 34 to 67 years, and in whom
nic Trypanosoma cruznfection. It is characteri-  serological studies for anfi cruziantibodies were
zed by rhythm and conduction defects as well asindicated under the judgement of their treating phy-
variable heart dilatatiohClinical features result  sicians. All patients came from rural areas in Mexi-
from both parasite and host influences. The pre-co, three of them were from Oaxaca (Puerto Escon-
cise pathogenic mechanisms are not completelydido, Pinotepa Nacional and Tecamaxtlahuaca) , two
an important role in the resistance and clearancerom Guerrero ( Cuajinicuilapan and Buena Vista),
of circulating parasites, both in animal models and two from Veracruz (Colotlan and Chicoltepec), one
human being&3“There are differences in the bio- from San Pedro Meyen Edo, Mexico, one from
logical properties of the immunoglobulins and Nuevo Urecho Michoacén, one from Huehuetlan,
there are different antibody profiles in infected Puebla, one from San Luis Potosi and one from
people, which may have an important role in the Monterrey, Nuevo Ledn who was infected in Cuer-
disease outcome. Early studies carried out in ani-navaca, Morelos. All of them displayed positivity
mal models showed that mice IgG2b specific anti- for serum anfi. cruziantibodies. They had a com-
T.cruziantibodies were implicated in resistance plete clinical evaluation. Peripheral twelve lead
although production of this subclass of immuno- EKG; thoracic roentgenogram with cardiac series;
globulins was not restricted to infection-resistant mode M, 2D, and color Doppler echocardiography;
mice strains. left ventriculogram, and coronariography were per-
Human beings with chronic Chagas’ disease, formed by routine techniques.
limited to hollow digestive organs, have increa- Dilated cardiomyopathy diagnosis was establis-
sed IgA antiT. cruziantibody level$.High ti- hed based on the left ventricular end-systolic di-
ters of IgG1 and IgG3 anfi- cruziantibodies = mension (LVESD) and cardiothoracic ratio (CTr)
have been observed in CCC and chronic on chest X-ray film. LVESD and CTr were bet-
asymptomatic (indeterminate) cagésevin et ween 28mm to 57 mm and 0.43 to 0.60, respecti-
al ° reported high levels of IgG1 anficruzi vely. Ejection fraction (EF) ranged between 30%
antibodies in patients with severe cardiomyo- and 68% Table I.
pathy.
Recently it was reported in non- chagasic dilated Clinically healthy adult subjects
cardiomyopathy patients, a preferential IgG2/ Sera from 30 consecutive healthy blood donors
IgG3 anti- myosin antibodies indicative of a Thl (aged 18 to 50 years) were used for comparison
like autoimmune disease. purposes. All of them disclosed aiiteruzine-
We report, in a small group of 12 patients with gative antibodies, no data of heart or transmissi-
chronic chagasic cardiomyopathy, an induction ble diseases under routine physical exploration
of the four IgG subclasses, included IgG4, indi- or anemnesis.
cative of a Th1/Th2-like immune response. Fur-

thermore, a high levels of IgG2 arti-cruzianti- Sera samples
bodies showed a tendency to be associated withenous blood samples were collected by standard
dilated cardiomyopathy. antecubital venipuncture, and then centrifuged at
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Table I. Individual clinical features and demographics in 12 chagasic patients.

Patient Exposure* LVESD Ctr EF IgG1** 1gG2 19G3 19G4

Gender Age (Years-Place***) (mm) (%)
M 67 60 Oaxaca 57 0.60 30 85 81 30 5.0
M 54 54 Veracruz 57 0.60 35 50 38 11 2.2
M 65 65 Veracruz 56 0.61 42 60 35 28 2.7
F 55 55 Guerrero 55 0.60 55 82 57 38 4.2
F 44 12 Oaxaca 53 ND 30 87 93 55 5.8
M 43 20 Edo. Méx. 49 0.50 38 67 60 35 25
F 38 15 Michoacan 48 0.55 30 82 60 40 3.7
M 44 44 Chiapas 42 0.51 53 88 65 36 4.0
F 46 46 Guerrero 40 0.52 38 49 25 18 25
M 54 52 SLP 35 0.43 68 34 22 24 1.7
F 55 55 Oaxaca 35 0.41 62 58 35 23 2.4
M 34 7 Nuevo Leén 28. 0.43 60 37 26 13 1.8

*Exposure-residence time in a known endemic zone

**Cut-of for IgG1 = 2.5; IgG2 = 2.8; IgG3 = 3.5; IgG4 = 1.3

***State of the Mexican Republic; Edo. Méx=Estado de México; SLP= San Luis Potosi

LVESD = Left ventricular end systolic dimensions; CTr = Cardiothoracic ratio; EF = Ejection fraction

2,500 rpm for 10 min.; serum was recovered andwith 1% bovine albumin phosphate buffered sa-

frozen at —40 °C until studied. line containing 0.05%Tween 20 (PBS-TA), for
15 minutes at 37°C. Human serum diluted 1:200
Anti- Trypanosoma cruzantibodies detection in PBS-TA was added and incubated for 1 hour

Total 1gG antiT. cruziantibodies were detected at 37°C. After thorough washes, each plate was
by indirect immunofluorescence (lIF) and enzy- incubated for 1 hour at 37°C with sheep antibo-
me linked immunosorbent assay (ELISA) as des-dies specific against every one of the four hu-
cribed with minor modification&. In brief, IIF man IgG subclasses (Organon Teknika, West
was performed on the epimastigote formTof = Chester PA, 19380) diluted 1:500 in PBS-TA. We
cruzi, fixed on a microscope slide. Human serum used polyclonal rather than monoclonal antibo-
was diluted 1: 32 and a fluorescein conjugateddies, because the latter are less sensitivima-
goat anti -human IgG was used at 1: 100 dilution. lly, after new thorough washes, horseradish pe-
Positive and negative controls were always inclu- roxidase coupled rabbit antibodies against sheep
ded, and the slide was read under an epifluoresimmunoglobulin diluted 1:1000 in PBS-TA were
cence microscope. added, and each plate was incubated for 1 hour
ELISA was done using polystyrene plates coatedat 37°C. Plates were developed and read at 490
with 1 pg of a crudd. cruziextract per well. Hu-  nm in a microplate reader. Each sample was tes-
man serum was diluted at 1:400 and anti- humanted by triplicate. A pool of negative cruzisera
IgG- peroxidase conjugate was used at 1:5000.from healthy donors was used as negative con-
Incubation time was ten minutes for steps men-trol in all experiments.

tioned above. The reaction was revealed by theCut off value was set as follows: sera from 30
addition of O-phenilen-diamine and read at 490 healthy seronegative individuals were individua-
nm in an automatic ELISA reader. A result was lly tested for IgG subclasses as described befo-
considered positive when its OD value was abo-re!? The same pool of 30 healthy human sera
ve the mean plus 5 SD of 30 seronegative healthywas run as negative control in every assay. Mean

individuals. OD ratios obtained for each IgG subclass bet-
ween each individual negative serum sample and
Anti- Trypanosoma cruzlgG subclasses negative control were analyzed for their distri-

Identification of IgG subclasses within aiiteruzi bution in order to determine the cut off. The ra-
antibodies was performed as previously descri-tio was calculated by the following formula:

bed with minor modification® A polystyrene  OD ratio = (mean OD sample)/ (mean OD nega-
plate was coated withiig per well of a crude.T tive pool)

cruzi extract in an alkaline buffer (carbonate/bi- The OD ratios of each sample including serone-
carbonate 0.05M pH 9.6) for 1 hour at 37°C. The gative healthy individuals were then averaged for
plates were then extensively washed and blockedanalysis.
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Rhythm and conduction aberrations were present

100 rp(o'osz in all cases. Right bundle branch block and ven-

. . tricular extrasystoles were the most common fin-

2 g0 oe ° ding (data not shown). Neither the length of resi-

ﬂ% dence in known endemic zones nor the age or
8 . o gender had influence on clinical manifestations.

?% 60 - . . 09 All patients displayed values above the respecti-
£ L. * ve cut-off point (mean of OD ratio of negative

S 3 samples plus 3SD) for the four IgG subclasses of

O 40 . . ° . x anti-Trypanosoma cruzantibodies but the hig-

o3 * x, hest levels was observed for IgG1 and 1gG2 in

E/ 20 ° :* nearly all cases. There were moderately high le-

vels of IgG3 anti-T.cruziantibodies and consis-
tently low levels of IgG4 antif.cruziantibodies

0. ofh 3% in all patients as shown in Table I.

When we compared left ventricular-end systolic
dimension values and IgG subclasses level of anti-
T.cruzi antibodies, an statistically significant
(p=0.05) tendency for an association between
Fig. 1. IgG subclasses rations of serum antibodies against Trypanosoma cruzi severe chamber dilation and high levels of IgG2

in chronic chagasic individuals and Left Ventricular end Systolic anti-T.cruziantibodies was observéi. 1
Dimensions(LVESD). LVESD>42 is indicative of chamber dilatation. A statisti-

cal significance p=0.05 was reached for IgG2.

<42 >42 <42 >42 <42 >42 <42 >42
LVESD LVESD LVESD LVESD
IgG1 1gG2 19G3 19G4

Discussion

Heart enlargement and abnormal ejection frac-
The mean OD ratio of seronegative healthy indi- tion was presented in 58% of the patients. Al-
viduals plus 3SD was fixed to set the cut off. All though, the group studied is relatively small, our
normal healthy individuals had values classified data support the concept that high levels of total
as negative. Threshold ratios obtained were 2.9gG anti-T.cruziantibodies is a constant feature
for 1I9gG1, 2.8 for 1IgG2, 3.5 for IgG3 and 1.3 for in CCC, even in those patients that had moved to

lgG4. non-endemic zones for over 32 years (table I).
This highly specific immune response maintai-
Statistical analysis ned over years, suggest a continuous antigenic

The descriptive section included mean and ran-stimulus and persistence of parasite as reported
ge. The inferential section was supported by theby different group*¢

Mann-Whitney U test. Using GraphPad Pfi8m It is known that in humans, IL-4 is able to induce
version 2.0. Adjustment for multiple comparisons switching from IgM to IgG1 or IgE or to produce

was not applied. IgG4 in the presence of a persistent antigéh,
indicative of Th2-like immune response. Itis also
Ethical issues known that IgG1 response is dominant particu-
This work was submitted and approved by thelarly after a secondary stimulatidéhhowever, a
ethics committee. preferential IgG2/1lgG3 antibody profile is indi-
cative of a Thl-like immune respor®étin this
Results study, we found high level of 1gG1, IgG2, and

Demographic and clinical features of patients arelgG3 antJ.cruziantibodies in chronic chagasic
summarized in Table I. Mean age was 46 yearspatients and low detectable level of IgG4 anti-
and female: male ratio was 0.7. All cases cameT.cruziantibodies, suggesting a mixed Th1/Th2-
from rural areas and all of them had lived in en- like immune response.

demic zones for over 7 years. The patients hadThe recently published findings on cytokine pat-
CCC with variable degrees of heart enlargement,terns in chronic and indeterminate cases of Ame-
in seven cases LVESD were above 42 mm, indi-rican trypanosomiasis support our data. It has
cative of chamber dilatation, and in five was nor- been reported that in the peripheral blood mono-
mal. Ejection fraction was below 50% in seven nuclear cells of symptomatic and asymptomatic
cases, indicative of ventricular dysfunction. individuals a mixed pattern of INF-gamma and
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IL-4 coexist. A dominant Thl (INF} response  againsfl.cruziantigen when determined IgG2 or
is showed in subjects from low endemicity regio- 1gG4 subclass anfi-cruzi respectively. It is
ns, while a dominant Th2 (IL-4) was characteris- known that well-characterized monoclonal anti-

tic in subjects from high endemicity regictig? IgG subclass reagents vary in affinity and suita-
We have found that low titers of IgG afitieruzi bility.2® It could be possible that this condition
do exist in the indeterminate casgswhile chro- may affected the results obtained.

nic Chagasic patients displayed a higher humoralLevin et atusing a recombinant JL5 antigen of
immune respons€.In this study was no possible T.cruzithat represents COOH terminal portion
to include indeterminate cases for comparative of aT.cruziribosomal P protein (RP) and its syn-
purpose. thetic peptide comprising the 13 C-terminal resi-
Many organ-specific forms of autoimmunity in dues of P ribosomal protein (R-13) that shares
experimental animal systems have Th1l features90% of homology to the ribosoma P protein epito-
with preferential 19gG2/1gG3 antibody profile. In  pe recognized in systemic lupus erythematosus,
human non-chagasic cardiomyopathy, a Th1-like found a positive correlation of high anti-RP anti-
autoimmune disease characterized by 1gG2/lgG3body levels of IgG1 subclass with severe CCC.
anti-myosin response has also been shiéim.  However, Cerban etaid not find a clear asso-
the field of autoimmunity, accumulated evidence ciation between anfi-cruzilgG1 levels and the
suggests that a Th1 profile may play a role in pa-severity of the cardiomyopathy.

thogenesis. It is noteworthy that there is also evi- The differences observed between our data and
dence that induction of self-antigen-specific Th2 in particular Cerban‘s data could be due to the
cells can prevent autoimmune dise#se. antigen source it self. In our case a crude epi-
In this context, our findings may suggest that con- mastigote extract was used, whereas they used
tinuous chronic parasite stimulation may take pla- formaldehyde-treated complete epimastigotes or
ce, even in those infected cases that do not resid€&1V fraction antigen, obtained after centrifuga-
in endemic zones any more. Persistence of minution at 105,000g and electrophoresed under a
te intracellular or circulating parasite can induce pH gradient, using proteins separeted at pH 4-
the four IgG subclasses of afiteruziantibodies 5. Formaldehide-treated epimastigotes may ca-
in a mixed Th1(INFy)/Th2(IL-4) -like immune  rry distinct altered epitopes, while purified an-
response. Taking together all the data mentionedtigens as FIV could call for a restricted antibo-
above, we could speculate that indeterminate ca-dy population and for binding to a selected num-
ses may control better the parasite inoculationber of epitopes.

leading to mixed Th1/Th2 immune response with In regard to Levin's data they identified a restric-
preferential Thl, whereas in susceptible indivi- ted IgG1 cross-reacting autoantibody response
duals a chronic phase with chronic chagasic car-and severe cardiomegaly that could be induced
diomyopaty (CCC) is developed with Th1/Th2 under Th2 preferential immune response, whe-
mixed response and preferential Th2 inducing areas in our case 1gG2 afteruziantibodies could
high humoral immune response incluiding the be induced undér.cruziantigen driven and Thl
four IgG subclasses arifjeruzi preferential immune response.

On the other hand, we observed a tendency forA very recently published paper by Cordeiro et
an association between high levels of IgG2 andal found IgG1 and IgG2 as the predominant main
cardiomegaly. Our studied group is small, and this subclasses by conventional serology assay whe-
observation should be confirmed in a larger stu-reas IgG1 and IgG3 were the predominant ones
dy. The correlation between antibody levels and in lytic antibodies assay. Reactivity of IgG2 anti-
different clinical forms of chronic Chagas disea- epimastoges antibodies was greater in indetermi-

se has been poorly studied. Morgan é&t\abr- nate and cardiac cases than in digestive. Further-
ked with the four clinical forms dF.cruziinfec- more, a high levels of IgG1 Iytic antibodies was
tion founding no differences between the levels associated with the most of the indeterminate in-
of IgG1 or IgG3 antiF.cruziand different clini-  dividuals?

cal forms. However, if we analyze their data, the In summary, these our observations suggest a
levels of IgG1 were strikingly high despite their mixed Th1/Th2 immune response in human

use of mouse monoclonal antibodies to humanChronic Chagasic Cardiopathy patients, as well
IgG subclasses. But they were unable to show aas a possible association of chamber dilatation
good specific reactivity or even undetectable with high levels of IgG2 anfl-cruziantibodies.
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Conclusions

which demonstrate a high specific humoral im-

N Hernandez-Becerril y cols.

nic phase of AT, differences between cardiac and
Although a definitive study still is not available, mega syndromes include specific IgG subclass
there are several observations, including this work,response.

mune response in CCC patients. A mixed Th1/ Acknowledgments: We wish to thank Dr Luis H.
Th2 response seems to be characteristic of chroSilveira Torres for reviewing the manuscript.
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