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IMMUNOPATHOLOGY OF MANSONS’S SCHISTOSOMIASIS
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SUMMARY

1 — Reactions of the immediate type, involving circulating antibodies, are im-
portant in granulomatous formation around the S. mansoni ova in the tissues. They
appear while the miracidium is still alive and exuding antigenic material and be-
come stronger after its death and disintegration. Immature eggs and heated mature
eggs (dead miracidia) provoke little or no tissue reaction. Circulating antibodies
are active also against the other evolutive stages of the parasite, but since no anti-
genic material is actively eliminated, antigen-antibody complexes can only be for-
med after desintegration of adult worms or schistosomules.

General antigenic stimulation can be observed in the splenic struture of infected
mice. There is proliferation of reticular cells, plasma cell differentiation and y-glo-
bulin synthesis (antibodies). Changes due to portal hypertension may appear later.

2 — Reactions of the delayed type are probably represented by the chronic
portal hepatitis: the presence of “immunologically competent cells” around nume-
rous small venules, forming focal accumulations; the tendency to fibrosis; the signs
of activity of the inflammatory process and the lack of correlation between the

intensity of the reaction and the number of parasitic elements.

3 — Resistance can develop not only by limiting the parasitic factors (less
worms, less eggs) but also by forming minimal and more effective inflammatory

reactions to the parasitic stimuli.
with prolenged infections.

Such a situation can be observed in animals

I — INTRODUCTION

Immunopathology deals with the study of
morphoelogical changes resulting from immu-
nological processes, Lately, this branch of
pathology has experienced great progress not
only as a result of the progress of immuno-
logy as a whole, but also due to the immuno-
logical knowledge gained in the study of or-
gan transplantation and auto-immune disea-
ses, and to new morphological techniques, spe-
cially the Coon’s florescent antibody method.
However the subject is a broad and complex
one and many gaps and obscurities still exist.

On the other hand, the data on the immuno-
legy of schistosomiasis is still fragmentary,
although excellent reviews (11, 21, 26) have
been made.

A study on the immunopathology of schis-
tosomiasis at the moment cannot do more than
to present a correlation of some morphological
and immunological data as an initial effort of
systematization of the subject, which, howe-
ver, may prove worthwhile for future studies.
Such is the aim of the present paper.
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II — REACTIONS OF THE IMMEDIATE TYPE

a) Generalities:

.. These reactions are dependent on circula-
ting antibodies. Man and animals infected
with S. mansoni or injected with its pro-
ducts, develop circulating antibodies that are
active against the several evolutive stages of
the parasite. Demonstration of these antibo-
dies has served as a basis for many indirect
processes of diagnosis of schistosomiaisis,
which have recently being reviewed by Ka-
AN & PELLEGRINO 2, These aniibodies are
present in the gamma-globulin fraction of the
serum and due to their relatively high mo-
lecular weight, cannot get through the exter-
nal surface of living parasites in the body and
thus cannot produce reactions. Their pro-
tective function, causing immobilization of
schistosomules and destruction or stunting of
worms, has not yet been documented, although
adult worms put in contact with immune se-
rum “in vitro” die within 24-36 hours and
undergo phagocytosis, which does not happen
with control serum (22).

Immunity or resistance does not seem to
depend on circulating antibodies (25), since
it cannot be obtained by passive transfer of
serum, while it can occur in wunisexual in-
fection with no elevation of the gamma-glo-
bulin level in the plasma.

b) Reactions to the ova

BrocsEMICAL ** and histochemical * studies
have indicated that the main component of
the S. mansoni ovum has a complex muco-
polyssacharide nature, which may be highly
antigenic. Iurthermore, the miracidium con-
tains a large spectrum of hydrolytic enzymes,
such as acid phosphatase, alkaline phosphata-
se, b-nucleotidase, ATPase and at least one
proteolytic enzyme, amino-peptidase .

Granulomas around the ova of S. mansoni
are formed in the tissues of susceptible host
while the miracidium is still alive. PraTa 2°
observed that all the granulomas formed by

“the 50th day of infection in the mouse had
live miracidia. The miracidium exdudes an
antigenic material, which may react with
schistosomal antibodies “in vitro” and cause
the circumoval reaction 28. In the tissue this
antigenic material also reacts with circulating
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antibodies, as can be demonstrated by the
Coon’s technique®. The antigenic material
can be seen free in the tissue or phagocytised
by the granulomatous cells (Fig. 1). Tollo-
wing disintegration of the miracidium a large
amount of antigenic material is suddenly li-
berated in the tissue and an area of hyaline
necrosis can appear in the center of a well
developed granuloma. This area is later in-
vaded by cells, giving rise to purulent necro-
sis. Antigen as well as gamma-globulin, which
can be eluted by a 2 hour treatment in pH 3,2
phosphate buffer, can be demonstrated in the
necrotic area, immunocytochemically *.

The immature egg, which has a basophillic
content *%, evokes little or no tissue reaction.
SorOUR ?® has demonstrated that the mature
eggs lose their capacity of producing granulo-
mas if previously heated at 55°C for 10 mi-
nutes, a treatment that kills the miracidia.

In the granulomas around the S. mansoni
eggs there are many eosinophils. Sometimes
they form dense infiltrations in the area of
periovular necrosis. Although the presence of
such cells has been ascribed to reactions of
an allergic nature, the real role of these cells
in schistosomal granulomas has not been cla-
rified. The facts listed above indicate that
antigen-antibody reactions play a fundamental
role during granulomatous formation around
S. mansoni ova in the host tissue.

¢) Reactions to adult worms

The immunocytochemical technique shows
that circulating antibodies also bind to adult
worms present in the liver of infected ani-
mals, specially at the cuticula *.  As the adult
worms do not seem to excrete an antigenic
material such as the egg with a mature mira-
cidium, there is no antigen-antibody reaction
as long as the parasite remains alive. After
disintegration of the worm such a reaction
then occurs and at least part of the necrotic-
exudative lesion formed around dead worms
is due to the formation of antigen-antibody
complexes, since the toxic nature of the latter
has already been demonstrated “.

d) Reactions to schistosomules
Cercariae peneirate through the skin by

way of their active movements and by the
secretion of their penetrating glands. These
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production). there was intense proliferation
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these changes iz the production of cireulating
antibodies.  Splenic changes are later compli-
cited by the appearance of allerations doe to
partal hypertenzion. such as sions engorge
menl, hypertrophy and hyperplasia of reti-
culum filrils and focal hemorrhages,

H1 REACTIONS OF THE DELAYED TYPE

The existenee of a delayed type hypersen-
silivily in sehistosomiasis has been little explo-
v, The morphological method.  although
nol being the mest adequate, can indecd con-
trilte with =ome valuable data 10 this mal-
ter. The morphology of the delayed e hiy-
persensitivity i nol pathognomaonic, bt much
van be learned by obzerving the microscopic
changes in the wberculin reaction, during re-
jection of organ transplant, in aulo allergic
thyroiditi=, in lupoid hepatitis and so on, The
common dencminator of theses conditions s
an infiltration of “immunelogically competert
eell", which inelode lymphocyies, plasma and
plazmaeytoid cells, This infiltration is diffuse
with areas of focal acceumulation, signs of
activity, a destruetive character and a pro-

gression o fibrosis. Az Waksmax ™ sug-
gested, they oceur more Frequently i areas
having a large number of small veins,

© In schistosomiasis, reaction histologically =i-
milar 1o those listed above. are found in the
liver in the form of a chrenie portal inflama-
tion.  This provess has heen described by se-
veral authors, hul no pathogenetic importance
has been aseribed 1w it Fameey " many
vears ago, called attention to the lack of cor-
relation between this portal inflammation and
the presence of parasitic elements in the liver.
He even suggested the presence of a toxin to
explain it, but such a toxin has never been
demonstrated,  MeLvteNey et al. '™ said thal
the periportal inflammation appeared in uni-
sexual infection. in bizexual infection belore
ege production and that it was intenzified
lollowing ege production.  We must bear in
mind that any irritation may cauvse periportal
infiltration in the liver. However. the schis-
lesemal portal hepatitis, specially  observed
in human patients with the hepato-splenic
form of the disease®, i= more than a mere
reund  cell infiltration of the portal area
iFig. 2, Hesides the diffuse and focal infil--

Flg. 2 — Schistosomal granuloma in the portal space.
staining shows many positive cells (reticulo-endothelial cellg) in the granulo-

ma and in the liver slnusolds (Hupffer cells),
is part of the generalized response lo S, monsoni antigenic stimulation,
Barka's azo-dye melthod for acid phogphatage,

liver.
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Fig. 3 — BEBchistpsomal portal hepatitis fn man.
cells are present In the porial infiltrate.

Gamma-globulin producing
Cryostal liver section treated with

Muoreseeinated  anli-human  gamme-globoling 43600,

tration by lymphocytes, plasma and plasmocy-
toid cells, macrophages. there is frequent in-
vasion of the parenchymal border by the in-
flammatory cells and focal ductular cell pro-
liferation. indicating activity of the inflam-
malory process,  Furthermore, fibrosis and
vazeular involvement are conspicuous leatu-
res ®, Revently local formation of gamma-
globulin by the cells of the portal infiltration
has been demonstrated  (Axorape, unpubli-
shed observations) (Fig, 3). PargoxerTo et
al. ** correlated the local formation of gam-
ma-globulin by the cells invading the liver
parcnchymal border (“picee meal necrosis™)
with the presence of a sell perpetuating hepa-
tie condition {amo-immune liver destruction ),
Fuorther studies arve necessary to determine the
real significance of portal hepatitis in schis-
losomiasi=, ils role in the production of portal
filirosi=, and its relationship to a delayed hy
persensilivily reaction W S, mansoni, 1o liver
cell hreakdown products or to hoth,

v RESISTANCE

Aceuired resistance o S, mansoni infection
has mainly been studied by ohserving the
ability of an infected animal to deal with a

challenging infection, There is also indirect
evidence that man can acquire resistance 1o
a second infection, since the diseaze iz more
frequent and severe in children in endemic
areas and severe disease has been observed
in aduli= infected Tor the firel time . Ani-
mals with previous infection 1 17 2020 gy jy.
jeeted with S, mansoni antigen '™ *' show re-
sistance to a challenging infection. later sho-
wing less worms, stunted worms. and prolon-
ged survival when compared to controls, Also,
much more severe infllammatory reactions can
e oh=erved around =chistozomules in immuni-
zoed animals ',

AxpranE & Warrex © showed that hepatic
granulomas formed arowwd mature eggs in the
liver of mice with prolonged infection are
small. well delimited and composed of a few
histiocytes and fibroblasts, Such granulomas
are in sharp contrast with those found earlier
in the liver ef the same animals, Theze latter
oranulomas, formed in the first weeks follo-
wing egg deposition were characterized by
marked necrolic exodalive reactions with ma-
ny eosinophils, So. a host that initially may
have a severe hypersensitivity reaction can
develop later a proliferative, encapsulaling,
small. immune tvpe reaclion to the same pa-
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thogenic element, the mature egg of S. man-
sont. It can be said now that a host can
acquire protection not only by limiting the
parasitic elements (less worms, stunted worms,
less egg prodution) but also by developing a
more economical and more effective tissue
reaction to the parasitic stimuli. It is worth-
while to recall that such a situation is similar
to the one occuring in S. mansoni infection
in animals with natural resistance to schis-
tosomiasis *®.  Also, the reactions around pe-
netrating schistosomules in abnormal host is
reminiscent of those cccuring in immunized
animals & 28,

By injecting eggs of S. mansoni intrave-
nously in a normal mouse, LiCHTENBERG **
observed that the granulomas formed in the
lungs did not reach the size or severity of
those formed in animals with cercarian in-
fection. LICHTENBETG’S data can now help
us to catalogue the three classical types of
reaction as ccecuring around S. mansoni eggs
in the tissues: a normergic type, observed
after intravenous injection of eggs in non-
infected animals and having an intermediate
morpholegy between the following types; a
hyperergic type observed in susceptible hosts
in the initial period of infection, and presen-
ting a large necrotic exudative reaction
around the eggs; and finally an immune type
observed in animals with prelonged infection
that forms small, round, discrete, prolifera-
tive reaction around mature eggs.

The factors responsible for the development
of immunity or resistance to schistosomiasis
are incompletly known at present. So far we
know that both cellular and humoral factors
appear to be important.

In conclusion, investigation of the immuno-
pathology of schistosomiasis, in spite of pau-
city of data and lack of knowledge in some
areas, can be fruitful for understanding the
pathegenesis of the disease and for opening
up new avenues for future studies,

SUMARIO

Imunopatologia da esquisitossomose
mansdnica

1 — Reagées de tipo imediato, sio impor-
tantes na formacdo dos granulomas em térno
dos ovos. Elas ocorrem enquanto o miracidio
estd vivo e eliminando material antigénico
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e se acentuam apds a desintegragio ovular.
Os ovos imaturos e os ovos com miraci-
dio préviamente aquecido (mortos) provocam
pouca ou nenhuma reagdo tecidual. Os anti-
corpos circulantes sdo também ativos contra
os varios estagios evolutivos do S. mansont,
mas ndo havendo eliminacdo de material anti-
génico, as reagbes antigeno-anticorpo s6 se
processam apoés a desintegragdo dos mesmos.

O estimulo geral causado pelo S. mansoni
e seus produtos se refletem bem na esirutura
esplénica. Em camundongos infectados ha
proliferacio de células reticulares, diferencia-
cdo plasmocitaria e secregdo de y-globulina.

2 — Talvez a hepalite cronica portal es-
quistossomética seja uma expressdo morfolo-
gica de reagdo imuniidria de tipo retardado.
Sao dados sugestivos: a presenca de “células
imunoldgicamente competentes “em tbérno de
numerosas vénulas, os adensamentos focais do
infiltrado e seus sinais de atividade, além da
falta  de  correlagao entre a intensidade da
reacdo e a presenca de elementos parasitarios.

3 — Um hespedeiro pode desenvolver re-
sisténcia & esquistossomose ndo s6 limitando
os fatdres parasitarios (menor nimero de ver-
mes e ovos), maior sobrevida, mas também
desenvolvendo reagbes inflamatdrias minimas
e todavia mais eficientes aos elementos para-
sitarios, Tal situaciio pode ser bem observa-
da em animais com infec¢fo prolongada.
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