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BRIEF COMMUNICATION

Schistosoma mansoni: EXACERBATION OF INFLAMMATORY GRANULOMATOUS
RESPONSE IN MICE CHRONICALLY INFECTED AND SUBMITTED TO REINFECTION
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In schistosomiasis, the acute phase of the disease is
histologically characterized by an exuberant inflamma-
tory response against parasite eggs. During the chronic
phase, the granuloma size decreases as a result of
immunomodulation of the inflammatory response. The
typical granuloma of the chronic phase can be considered
a beneficial inflammatory response to the host, in spite of
schistosomiasis being classified as immunopathologic.
So, in animals immunosuppressed by drugs or
thymectomized and with inhibition of inflammatory
granulomatous responses, an increase of tissue damage
around the eggs has been observed. This was probably
due to toxic substances and potent enzymes produced by
miracidial spreading over surrounding tissues, thus re-
sulting in an extensive area damaged by coliquative ne-
crosig 7ML Tln this way, the granulomas of the
chronic phase abrogate the spreading of these substances
preventing a more severe tissue damage.

By using a larger number of animals, the present
study intended to corroborate the results obtained by
COELHO et al.® and RASO et al." who have demon-
strated the phenomenon of exacerbation of the
granulomatous response in mice submitted to reinfec-
tion, during the chronic phase of the disease.

Albino Swiss mice (outbred females) were infected
with the LE strain (Belo Horizonte, MG, Brazil) ol
Schistosoma mansoni isolated from a patient and kept at
the Schistosomiasis Research Unit — Prof. Jos¢
Pellegrino Laboratory (Federal University ol Minas
Gerais) by passage in laboratory reared Biomphalaria
glabrata and hamsters, for more than 30 years. The ani-
mals were transcutancously infected with 20 cercariae
through the abdominal skin, according to the technique
described by BARBOSA er al.'.

On day 120 after infection, one group ol mice was
reinfected with the same number of cercariae by using
the same technique previously described', and the re-
maining mice were maintained as controls. On day 70 al-
ter reinfection the animals of both groups (Reinfected
n =49, Control n =42) were sacrificed by sulphuric
ether, the livers removed and preserved in 10% formalin
buffered by addition of NaH,PO, and NaOH, pH 7.2.
The livers were cut into small pieces 3.0 mm thick each,
and embedded in paraffin. The sections 5.5 ym thick so
obtained were stained with hematoxylin and eosin.

Only granulomas in necrotic-exudative, exudative
and productive phases were considered for diameter
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measurements, whereas granulomas in process of healing

by fibrosis were not taken into account. The average of

the diameter size was determined by the mean between
the smallest and largest measurements of diameter pass-
ing through the egg in the centre of the inflammatory re-
action. In this way, only the recent granulomas were ex-
amined with a split eyepiece (10X, Ernest-Leitz, Wetzlar,
Germany) adapted to a Zeiss microscope.

The Student’s t test was used to detect differences
between the two groups.

As can be seen in Table I, the mean of granuloma
diameter of the reinfected group was statistically higher
than the one of the control group with only primary in-
fection (p < 0.0001).

The process of immune regulation of inflammatory
granulomatous response is governed by a complex bal-
ance of lymphokines produced by CD4* cells

especifically from subsets Th1 and Th2". The process of

immunomodulation is transient, starting around day 90
after infection and ending around day 120 after infection.
In this occasion, the histopathology defines the granulo-
mas as typical of the chronic phase***'>, PERRIN &
PHILLIPS" demonstrated that CD8* (suppressor cells)
also play a role in the declining of immunomodulation of
the inflammatory granulomatous response.

The present study reveals that there must occur al-
teration of the immunomodulation mechanism in mice
chronically infected and compared to reinfected mice.
This result corroborates the findings of COELHO er al.®
and RASO er al.'®, who demonstrated an exacerbation in
the granulomatous process in mice submitted to reinfec-
tion, in the chronic phase. The presence of granulomas in
reinfected animals could be due to changes of the bal-
ance of interleukines from Thl and Th2. The skin, pul-
monary and portal system phases of migration of the
parasites derived from reinfection, as well as the increase
ol parasites and eggs in tissue due to the increased worm
burden, could explain in part the exacerbation of the
granulomatous response. Further studies will be con-

ducted to shed light on the mechanisms involved in this
intriguing immunopathologic phenomenon, mainly on
the evaluation of interleukines from Thl and Th2 lym-
phocytes.
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TABLE 1
Mean granuloma diameter in livers of mice chronically infected with Schistosoma mansoni and submitted to reinfection

Sacrifice day Mean granuloma diameter M + SD n p<
Mice chronically infected 190 210,07 = 11.39 42
0.0001
“Mice chronically infected and 190 260.00 + 20.38 49

submitted to reinfection

Mice were reinfected on day 120 after primary infection and sacrificed 70 days later.

304



COELHO, PM.Z.; TOPPA, N.H.;: MELLO, R.T.; FELDMANN, J.S. & GONCALVES, R. - Schistosoma mansoni: exacerbation of inflammatory
granulomatous response in mice chronically infected and submitted to reinfection. Rev. Inst. Med. trop. S. Paulo, 38(4): 303-305, 1996,

10.

HSU, C.K. - Immunopathology of schistosomiasis in athmymic mice.
Nature (Lond.), 262:397-398, 1976.

LUCAS, 5.: MUSSALAM, R.; BAIN, J. etal. - The pathological effects
of immunosuppression of Schistosoma mansoni infected mice, with
particular reference to survival and hepatotoxicity after thymectomy
and treatment with hidrocortisone acetate. Trans, roy. Soc. trop. Med.
Hyg., 74:633-643, 1980,

. McLAREN, D.J. & SMITHERS, 5.R. - The immune response to

schistosomes in experimental hosts. In: ROLLINSON, D. & SIMPSON,
A.L.G. The biology of schistosomes. From genes to latrines. London,
Academic Press, 1987, p. 233-319.

. MOSMANN, T.R. & COFFMANN, R.L. — Thl and Th2: different

patterns of lymphokine secretion lead to different functional properties.
Ann. Rev. Immunol., 7:145-173, 1989,

. PERRIN, P.J. & PHILLIPS, S.M. — The molecular basis of granuloma

formation in schistosomiuasis. A T cell derived suppressor effect factor.
J. Immunol., 143:649-654, 1989,

14.

16.

PERROTO., JL. & WARREN. K.5. = Inhibition of granuloma formation
around Sehistosoma mansoni eges. IV = Xirradiation. Amer. J. Path,,
56:279-291, 1969.

. RASO, Py ROCHA, O.A; PEREIRA, L. H. & TAFURL W.L. - Efeito

da timectomia neonatal na esquistossomose mansoni experimental. Rev,
Soc. bras. Med. trop., 16:112-121, 1983,

RASO, I'; COELHO, PM.Z.: TOPPA, N.H. & MELLO, R.T. - Aspects
of the granulomatous reaction in the liver of mice infected and reinfected
with two different geographical strains of Sehistosoma mansoni. Rev,
Soc. bras. Med. trop., 27:221-226, 1994,

. STADECKER, M.J. & VILLANUEVA, P.O.F. - Accessory cell signuls

regulate Th-cell responses: from basic immunology to a model of
helminthic disease. Immunol. today, 15:571-574, 1994,

Recebido para publicagio em 22/05/1996
Aceito para publicagio em 22/08/1996

305



