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The understanding of the mechanisms underlying the
immune responses to Trypanosoma cruzi, not to mention
theirr possible role in the pathogenesis of Chagas'
disease ia a formidable taask.

During the course of Te cruzi Infection in mice
several alterations of the innmune response occur. These
are  more Iintense during the acute phase and comprise
severely impalred respontses to T dependent and T
Iindependent antigens, along with T and B poluclonal c¢ell
activation. In aspite of these alterations, specific
antibody and cell medialt o impunity ensue and decrease
t e parasite load, conferring protection against
reintfection to the Individuals which survived the acute
phase. Ta cruzi specific antibody and cell mediated
Fesponses were shown to be strictly T cell dependent .

We report herein some aspects of the parasite
specific T cell responses I1n infected mice and in mIiCeE
immunized with T. cruzi .

A) T. cruzi specific proliferative responses and
IL-2 (TCGF) production in infected mice.

A/Sn (susceptible) and CSH7 B1/40Jd (resistant) mice
Wer ¢ infected by the Intraperitoneal (i.p.) route with
0,000 blood {fforms (Y strain). All B1i® mice survive this
moecnlum while all A/Sn mice die between the 15th to
i7¢h day after infection. ‘arasitemia peaks on the 8th
day (7-9 = 10 to the S5 /7 ml ) and masimal splenomegaly
was observed around the f4th day in both strains.

The proliferative responses of splenic, and of
periaortic and mesenteric lumph node  (LN) cells to
tissue culture trypomastigotes antigen (T-Ag,
Ffrozen/thawed parasites) and to Con—-A were measured by
JH-Thymidine Iincorporation at different ¢times after
ynfect ion. Proliferating cells (blasts isolated | N
Pereoll sradient ) had their phenotypes determined by
mmunoflaorescence . Ik - in the supernatants of the
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cultures was quantified by the. proliferation of the
CTLL~2 cell 1line.

The proliferative response to T-Ag was abolished by
ant i~Thy 1.2 mediated T cell lysis and suppressed by the
monoclonal antibody GK 4.5 added to the culturess; 637 of
the Hlasts in cultures stimulated with T—-Ag were L3174+,
16% were JTg+ and 3% Ly2+ cells. Therefore, the
proliferative response to T-Ag was considered as an
adequate assay to evaluate the ampliflication of parasite
apecifTic T lymphocyte populations of the L3T4 phenotype,
alonyg the T. cruzi infection.

IN cells of resistant and susceptible strainsg of
mice proliferated to T-Ag and to Con-—-A all along the
infect ion. 3 10 spleen cells responses to T-Ag were
suppressed between days 10-14 after infection and
recover by day Q4. A/9N responses were also suppressed
during this period.

The responses by LN and spleen cells to Con—-A along
the infection followed the general pattern observed for
antigen specific responses, exxcept that LN cells  from
resistant mice were moderately suppressed and following
the acute phase spleen cell responses recovered only
partially.

The proliferative reoponses of spleen cells
st imalated with T-Ag or Con-A and of LN cell cultures
stimalated with Con—-A were parallel to the production of
I & In contrast, supernatants of LN cells stimulated
with T-Ag showed very low or undetectable levels of
IL=-2, in spite of a vigorous proliferative response. The
low levels of IL-2 could not be correlated with the
presence of active infection, since LN cells from mice
il mmun i =ed with T-Agy developed a9 o o«l specific
proliferative responses in cultures, whose supernatants
evhibited very low levels of IL-2. Neither the T-HAg used
bty stimulate the cultures nor the LN cells themselvew
inhibited JL-2 activity.

Following | P & infection, especific stimulation
appeared initially in the spleen and later in the LN. LN
cells respond to specific T-Ag all along the infection.
The responses observed during the initial phase of
infection were of the same magnitude in resistant and
susceptible mouse strains. However, higher levels of
IL~2 were consistently detected in the cell cultures of
resistant mice than in cultures of susceptible wmnice
cells.
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The above resultes suggest that lumphoid
compartments other than the spleen are responsible For
the maintainance of the parasite specific T cell

responses during the acute phase of the infection.

We investigated next how high (300,000) and low
(5,000) parasite loads injected elther by the
intraperitoneal or by the subcutaneous (s.c.) route
would affect the spleen and lymph nodes T cells parasite
specific proliferative responses.

bpleen cell responses were always suppressed during
the acute phase of infection independently of the size
Oof the inocula, inoculation route and mouse straings.
duppression of LN cells proliferation was onluy observed
b the lymph nodes draining subcutaneous Sitey
inoculated with 300,000 parasites. The responses of LN
distant from the site of Infection were not affected.
suppressed LN cell responses could not be restored by
the addition of IL-2.

Therefore, SUPPIression of parasite specific
FeEspONses in LNs is a restricted phenomenon which
depends on the intensity of the initial local parasite
load and does not occur in the presence of high systemic
parasite loads.

The infection of susceptible mice with T. cruzi, by
itaeclf, led to much higher levels of Inteinsic
activation of LN cells, than those observed in LN of the
resistant strain, rrrespectively to the size of the
inocula and infection routes.

OQur results show that parasite specific responses
by L.3T4 lunphocytes can be detected all along the acute
phase of infection with T. cruzi N lymphoid cell
compartments other than the spleen. These findings
challenge the concept of a generalized suppression of
the cellular immune responses during the acute phase of
infection and justify previous results showing that the
spleen iIs not relevant to the control of the infection
L11. The role of L3T4+ cells as mediators of the
resistance to infection was recently demonstrated
Le,3].

B) Functional analysis of cell-mediated immunity
generated by immunization with Y. cruzi

lt has been shown that the transfer of T cells from
rnfected mice confers partial protection to t he
recipients against a challendge with T. cruzi. On the
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other bhand, it bhas also been shown that T cells can
mediate inflammatory lesione v.9. the per ipheral
nceuritie transferred by cells from Te. cruzi infected
mice [41, ovr aggravation of the disease upon challenge
with parasites as reported for Leishmania majorlyL,61 and
Plasmodium bergheill7] infections.

The dual role of T cells as mediators of protection
®la pathology deserves intense investigation,

particularly in the digseases for which vaccination | 4
being contenplated.

e astarted oL worr k by eatablishing opt mal
bmaan b zat i on conditions leading to exMpression and

detect lon of in vivo specific cell—-mediated immun ity
(CMI) to T. cruzi antigens. a7 Bl1/19J wmice were
immun i zed by the s.c. route with Y atrain tissue culture
trupomast igotes (T~Ag, B8-10 X frozen/thawed parasites),
nsing  saponin  as adjuvant. CMI was evaluated by the
delayed hipersensitivity (DTH)Y footpad test at different
times after immunization. Optimal adjuvant and antigen
concentrations for immunization and test were obtained
from dose response curves. The DTH nature ot the
veaction  was o confirmed by the adoptive transtfer of
cells. Specificity was controlled by challenging both
normal and immunized mice with T-Ag antigen and an
unraelated antigen (ovalbumin—-0VA) .

The pnon—-infective nature of T-Ag was checked by
cultivation in LIT medium over a period of 30 dauvs and
challenge of immunized mice with high inocula of T.
cruzi blood formsae. No parasites could be detected 1n the
cultures and the mice developed parasitemia and died.

Next we tested CMI  iIn vitro of LN cells from
immnized mice by the blast transformation assay, upon
stimwmlation of the cultures with T-Ag. Cells from T-Ag
inmmune mice proliferated to T-Ag and to frozen/thawed
ant igens preparcd from epimastigotes, spleen and liver
isolated amast igotes, metacuclic trypomastigotes but did
Nnaot respond to LLEC-MK2 cells (used For cultivation of
trypomastigutes) and to OVA. None of the antigens were
mitogenic for normal LN cells in the optimal doses used
in the proliferative assays.

LN cells from T-Ag inmune mice were cultivated I N
24 wells plates for 4 davyes in the presence of T-Ag. The
blaste were separated and expanded in TC flasks for
additional 3 days in the presence of EL-4 cell culture
cupernatants as a source of IL-2. Stimulation indereys
for the LN cells at the moment when they were  fFiret
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cualtivated and at the end of the .expansion cultures were
respectively 7-42 and 67-87. The majority of the cells
were blasts of the 1L.L3T4 phenotype.

Hormal syngencic mice were transferred (I.V.) with
the blasts and tested 24 h later for DTH with T-Ag. One
tday later, the mice were challenged (i.p.) with 200,000
living blood +forms. Parasitemia and mortality Wer ¢
followed for a period of %0 days.

In all four experiments performed, the recipientsy
OF T-Ag blaste developed ten—-fold highev mean
parasitemia  levels than normal or normal footpad tested
mice intected at the same time (control groups) . In
t hree Mperitments the 20 dages mortality rates were $0Y
for the tranaferred mice vo. 0% In the control Q1 OP S
the 950 days mortality rates were 4100% vs. Q74
respectively.

OQur results indicate that within the repertoire of
clones of T cellg stimulated by Te cruzi ant igens,
dur ing Iin vivo immunizat ion, populations of cells may
develop, which instead of protecting the host against
the disease would rather aggravate the infection.

' {4 7/

There | € algo the danger that these unwant ed
populations might be expanded by iammanizat ion bhooast cr .
On the other hand, it 15 possible that only some T.

cCrui antigenic nolecules have the potential to
ot imylate deleterious T cell clones. Both hypotheas s
deserve “Aareful fnvest rgat 1 on whenever vaccinat ion

protocols are being considered.
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