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DEPLETION  OF L3T4+ T LYMPHOCYTES DURING ACUTE Trypanosoma cruzi CH-87-12
INFECTIUN ABOLISH MACROPHAGE AND B LYMPHOCYTE ACTIVATION BUT NOT

TISSUE INFLAMMATORY REACTION.
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T lymphocytes play a central role in the resistance as well
&g [y the pathology o0f infection by Trypanosoma Cruzi
(Brener-1%280; Ribeiro dos Samtos. and Rossi. 1985.)

Infected athymic (nude) mice present higher parasitemia and
mortal ity with increased humbers of tissue Intracellular
parasites (amastigotes) zand scarce tissue inflammatory reaction:
when compars, with Iinfected edthymic mice (Trischmann:19283;
Gongalves da Costa et al.-s 1984). A similar picture canm be found
In animals nechnatally thywmectomized or treated with antit-
thymocoyte serum (Robersomnm et al.. 19737 Schmumnts et al.s. 1971).,
Relative resistance to infection can be restored in athuymic mice
hi adoptive transfer of thymocytes obtatned from "mu/+"
littermates however the T cell recorstitution also restores the
Unwanted tissue Inflammatory reaction (Ribeiro do Santos and
Ross | » 1985) .

Ih attempts to further characterize the dual role played by
T cells i resistance anzt pathology of acute T. cruzi infections

W e analysed the consequences of the selective Iin vivo depletion



Mem. Inst, Oswaldo Cruz, Rio de Janeiro, Suppt. I Vol. 83, November, 1988/Page 528

of T o©cell slLibsetls (T helpepr) hy treatment with antt~Lat4
monoeeloneal antibody (DK 1.5 on the evoluticon of acute To. cruzi
infection.

We compared 1) the levels of paras)temias 21 the macraphags
(MB? attivation as mneasured by hydogen peroxide production ansd
crapid spreading on glass surface. 3 the poluclonal [ n0tupe
production of Ig-secreting spleen cells. as cetermined hu  the
crotein A plaque assay amo 42 the tiscsue inflasnmatory reaztiron of
mice treates or not  with anti-L374 antibody during acute

infection with the CL ztrain (¢clone 1) of T. Cruzil .

RESULTS
+

COURSE OQF INFECTION IN MICE AFTER DEPLETION BF L3T4 T CELLS.

Anti~L.3AT4~treated C3IH wice (300 ug/mouse) present il a
gignificantly higher level of parasitemia thanm untreated amice
after 14 days of infection (Fig.l). Interestingly: up to 11 claws
post—-infection no significant difference of parasiltemia was
observerd between bhoth groups (Fig.l). By comparing the level of
parasitemia reached in nude wice with the level obtained tn anti-
L3T4~treated micea 1t is apparent that in nu/nu mice parasitemia
was detected earlier (7 daus) and reached higher levels &t 11
dayss but rot thereafter (Fig.,l). Because of the high levei of
mortality that we observed, we perforwed treatment of mice attar
14 days of infection with nifurtimox (7). As expectisd: nituirt i mox
treatment was effective in promoting survival of infected C3K
mice (1007%) but was ineffective tn promoting the survival of
infected and anti-L3T4-treated mice since only 2 out 2F i wmice

wera atlive at 21 days post-intfection.
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MACROPHAGE SPREADING AND HYDROGEN PEROXIDE PRODUCTION
The macrophage rapid spreading and hygdrogen paroMide
production were significantly lower in infected and anti-L3T4~-
treated mice thanm in untreated infected C3H mice (Fable I). The
imhibition of macrophage stimulation in anti-L3T4-treated mice

persisted at 21 dads of infectiom (Table I). The secrretion of

0

hudrogern peroxide by 10 peritomeal cells was similar at 14 and
21 days of infection in untreated C3IH mice: however the total
production of hydrogen peroxide per mouse peritoneal Ccavity
increased at 21 days (Table Y. Thus: this increase reflects the
higher nuwber of cells recovered from the peritoneal cavity.
SPLEEN CELL IMMUNQGLOBULIN PRODUCTION

ronfirming recent work (Minoprio et al.- 1987, wmice
splectively depleted of T helper cells present a markedly reduced
polyclomnal B cell activation. The production of IgGl. Igb2
lsotypes were significantly reduced., while Igf response was
partially suppressed at 14 dagys. amnd the IgG3 response was not
altered (Fig.2). After 14 and 21 days of infections T  helper
rell-depleted wmice chowed respectively 924 and 846Z of inhibition
of total immunoglobulin production (Figu2d).

HMISTOPATHCLOGY

The histopathological analysis showed that the parasite
nests were more abundant im the skeletal and cardiac muscles than
in the spleen- tiver and lurngs: indicating that the cloned CL
strain of T. cruzi behaves like the origianl CL strain in terms
of tissue tropism (1). Burprisingly. at 14 days of infection the
anti~L3AT4H treated atnnd untreated mice exhibited similar

inflammatory cell infilirations constituted mainly of mononuc lear



Mem. Inst. Oswaldo Cruz, Rio de Janeiro, Suppl. 1 Vol. 83, November, 1988/Page S30

cells (Fyg.dAn  amd  3Bi. AL 21 days  of tnfection a marked
difference wéﬁ observed hetwesn yuntreated and anti~L3T4~trpated
Wl e, The tisaue of T helper cell ~deplated mice were intensively
parasitized and showed & strong inflamsatory reaction while By
untreaterd Mmilce Llssue  parasitism was very 1Duw a s tLhe
It lammatory reaction was discrete (Fig 30 and ID).

CONCLUDING REMARKS

Dur results clearly <chow that both macrophage and B

lywphocyte activation observed during T. cruzi infectiaon are

+

largely L3T4 cell-dependent. It 15 also shown that parasitemia
reaches sighificantly higher levels in T helper cell-depleted
mice than in untreated C3H mice, after 14 days of infection. The
fact that up to 11 JdJays. the level of parasitemia was similar in
anti~L3T4 treated and untreated mice. while in nude mice | 1,
reathed higher leveis &t thtis time sugegest that other subset of T
celis may participate in  the early control of patasite
intracellular multiplication. Howevers as shown in this studu. T
helper cell~-depemndent immune effector mechanisms are essential
for further control of parasite mnultislication.

Hince macrophage stimulation as well as B cell activatton
were dramaticaly reduced 1n anti~L3T4~treated mices the relative
contribution of cellular and humoral imsune effector mechanisms
Ivolved it resistance to infection remains unsettled.

The T helper cell-depleted mice share some features
exhibited by nude mices such as high level of parasitemia
(Trischmann 1983; Gongalves da Coszsta et al.. 1984) 4 decrepsen

macrophage atbivation (M.Russo gt A, st tted) a ol Tow



Mem. Inst. Oswaldo Cruz, Rio de Janeiro, Suppl. 1 Vol. 83, November, {1 988/Page 531

TABLE I - Peritoneal macrophage spreading and H,0, production in

normal and L3T74% T lymphocyte-depleted C3H mice during T.cruzi

infection,

H202 release/ H202 release/

Day Treatment Spreading 10° cells. total cells. NE
(%) {nmoles) (hmoles)
o b sestias  ensatieos o
14 anti-L3T4 30 0.55%0.78 B.44%12.09 8
21  nifurtimox? 85 4.43%0.62 211.35%41.85 6
21 anti-L3T4 + 37 2.24%2.13 28.50%23.34 2

nifurtimox

- A 4D Il I L AR AR R EE S ook EE A B bic don Sk s s Ay e oapr E W O TS DD UED DN WEE AN DD WD ADD A WS AED U WS B A ik B Sl okl vk S sk sk o S S e b e e g e Sl e e . - —

®Number of mice.

bNifurtimox wes administered in the drinking water (0.7 mg/ml)
after 14 days of infection, for 7 consecutive days.

The percentage of spread macrophages was beloow 10% and the Hy05

release was undetectable in uninfected control or nifurtimox

treated mice.

I+

Results are expressed as means 5.0..
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T

sttt roooy productiog (Minoprio et &7 .« 1e&E7 Y. However. anti-L3T4&-
Treater Mo differ trom hude mice in the imflammatory cel)
rF Pl hration. byy athymic mice the inflammatary reaction is Fare

(Ribei»n dos Samteos and Rossi . 19285 Gongalves da Costa el al.s

Q84 while | 1 T helper cell~-deficient miCe tissue cellular

L L

ntfiltration does occur and is quite abundant at 21 days of
Imtection., Although the anti~-L3T4-treated mice showed a markesdly
reduced helper attivity. We ol d not check i by the
histopathological sections whether T helper cells are really
absent, Thus. &t preszent. the participation of small numbers of T
nelper cells in the inflanmatory process camnnolt be ruled out.

The abaove results indigate that T helper cells play a
cenrtral role in resistance to Te cruzi infection: while it is
suggested Lthalt other subset of T cells may participate in  the
early control of parasite multiplication and in the induction of

Ltissue mononucliear cell infiltration.
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LEGENDS TO THE FIGURES

Fig.l : Course of parasitemia in C3H mice (A), T helper cell-
depleted C3H mice (A), and Balb/c nude mice () after s.c.
injection of 10% bloodstreanm CL strain trypomastigotes.
Nifurtimox (0.7 mg/ml) was administered in the drinking water
during the time indicated by the arrows. Each point represents
the mean of 9 to 6 mice, except the last for anti-L3T4-treated

(2 mice) and Balb nu/nu (3 animals). Significant difference from

C3H normal mice :* P < 0.005.

Fig-2 : Normal (open bars) or anti-L3T4-treated (dotted bars) C3H
mice were infected s.c. with 10% bloodstream CL strain
trypomastigotes and the isotype profile of splenic PFC was
determined at 14 days (A) or after nifurtimox treatment for 7
consecutive days, at 21 days (B). The results represent the
geometric means of individual PFC numbers assayed in duplicate
obtained from three mice, except in the anti-L3T4-treated group,

at 21 days, where only two mice were assayed. PFC values of

uninfected normal C3H mice () IgG2a; ) IgG2b; (A IgGl; (O)

IgM; (A IgG3.
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Fig.3 : Histopatholooy of untreated and anti-L3T4-treated
C3H mice s.c. infected with 104 trynomastigotes.

A : Difuse and moderate inflammatory cellular infiltrate
and extra-cellular varasites in muscle tissue of untreated
C3H mice after 14 days of infection. B : Difuse and
discrete inflammatory cellular infiltrate with parasite
nest in muscle tissue of anti~L3T4h-treated C3H mice after
14 days of infection. C : Focal inflammatory reaction
in the muscle tissue of untreated C3H mice with 21 days
of infection. D : Intense parasitism and inflammatory

infiltrate is shown in muscle tissue of anti-L3Th-treated

C3H mice after 21 days of infection.

Animals from C and D received Nifurtimox after the 1hth

day of infection durina one week.
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