Rev. Inst. Med. trop. S8do Paulo
(2):112-120, marco-abril, 1965

UDC 616.995.122.22

ECOLOGY OF THE LARVAL PARASITIC' STAGES OF
SCHISTOSOMA MANSONI

Frederico Simées BARBOSA (1)

SUMMARY

The behavior of the larval parasitic stages of Schistosoma mansoni in regard

to their hosts is discussed in this paper.

Relationships between the larval stages of S. mansoni and the tissues of their

intermediate hosts show a great range of variation,

In highly susceptible snails

the larval stages develop without any tissue reaction. On the other hand it has
been shown that in partially resistant snails most of the sporocysts are desiroyed
by phagocytic action of the amoebocytes.

Susceptibility of the snails to the infection with S. mansoni varies a great
deal, Differentiation of the human schistosomes into geographic strains is well
known and in the last few years evidence has been produced to show that dif-
ferences in susceptibility of the snail vectors of S. mansoni is regulated genetically.
Such differences in susceptibility may occur within one same species. Small ge-
netic differences between two Brazilian strains of Australorbis glabratus showing
different degrees of susceptibility to the same strain of S. mansoni have been de-

monstrated.

The vector efficiency in transmitting S. mansoni depends on the balance be-

tween the parasite and their intermediate hosts.

Several aspects of the snail-

parasite relationships are analised particularly the ability of the vectors to harbour

anl transmit Schistosomiasis mansoni.

The penetrating tropism observed in the miracidia of S. mansoni is by no

means specific,

Miracidia penetrate fresh-water snails belonging to different fami-

lies as Physidae and Ampullariidae.  Moreover miracidia of S. mansoni eagerly

attack and penetrate the skin of tadpoles.

INTRODUCTION

Schistosomiasis mansoni is transmitted in
Brazil by three planorbid species: Austra-
lorbis glabratus (Say), Australorbis tenago-
philus (D’Orb.) and Tropicorbis centimetra-
lis (Lutz). During the last few years the
relationships between the parasitic larval
stages of Schistosoma mansoni and their
hosts have been intensively investigated in
this country. In the present paper the Au-

thor gives a briel review of the literature
on that subject.

VECTOR CAPABILITIES

According to BarBosa & CoELHO % the
ability of the vectors to harbor and transmit
Schistosoma mansoni depends on three fac-
tors: 1) susceptibility of the snails to -in-
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fection; 2) density and distribution of the
snail populations; and 3) host-parasite ba-
lance. Only items 1 and 3 will be discussed
here,

SUSCEPTIBILITY TO THE INFECTION

It has been shown that different geo-
graphical strains of S. mansoni exist in re-
gard to their ability to infect geographical
strains of the vectors. Studies by Fires &
CraM *® and F1LES ® revealed that differences
in the results of cross-infection experiments
may be due to variations both in the snails
and in the trematode.

Studies conducted in Northeaster Brazil
(BarBosa & CoEerLmo *®, BarBoss, COELHO
& Dopein ¥, CorLHO & BARBOSA %) revealed
that the two known vectors of Schistosomia-
sis mansoni in that region, Australorbis gla-
bratus and Tropicorbis centimetralis behave
differently in regard to their capabilities to
harbor and transmit the infection.

Under experimental conditions 4. glabra-
tiis is a much more efficient vector of S.
mansoni than T. centimetralis. While A.
glabratus can be easily infected in the la-
boratory, T'. centimetralis showed to be par-
tially resistant. Although miracidia pene-
trate successfully in both snails reactions op-
posed by the hosls were substancially dif-
ferent. In 4. glabratus the great majority
of the sporocysts develop successfully while
in T. centimetralis the larvae excite precocious
reactions from the host. After 24 hours
most of the sporccysts which had penetrated
T. centimetralis were surrounded by slight
cellular reaction. This reaction becomes
stronger in the following days and 5 or 6
days after infection the degenerated sporo-
cysts are involved in an extensive cellular
reaction and the larvae are destroyed by
phagocytosis.

These reactions had already being describ-
ed by Brooks® in Tropicorbis havanensis
(= peregrinus) and by NEwTON** in a Bra-
zilian strain of A. glabratus which is resis-
tant to the strain of S. mansoni from Puerto
Rico.

These laboratory experiments on the sus-
ceptibility of the two vectors of S. mansoni
in Northeastern Brazil were confirmed in
the field. Natural infection rates have been
always substantially higher in 4. glabratus
than in T. centimetralis (BarBosa & CoE-
LHO %),

Although 4. glabratus has been consider-
ed an efficient vector of S. mansoni and
undoubtedly the main vector of Schistoso-
miasis in the West Indies and South America,
FiLes & CraM *° and FiLEs ® had already
demonstrated that 4. glabratus from: various
American origins showed differences in sus-
ceptibility when exposed to geographical
strains of S. mansoni. The above mentioned
workers further suggested that such diffe-
rences in susceptibility may be due to va-
riations both in the vector and in the parasite.

One of the most striking differences in
susceptibility of the snail vectors demonstrat-
ed by the above mentioned workers was that
related to the resistance of the Brazilian
strains of 4. glabratus to most of the foreign
strains of the parasite. I1Les & Cram®
employed for their experimenls two lots of
A. glabratus from Recife, and FrLEs * used

“the same snail species for similar experiments

using two lots from Recife and two lots from
Salvador.

According to FiLes & Cram®, 4. glabra-
tus from Recife was refractory to most strains
of the parasite but was susceptible to a S.
mansoni hybrid strain (Recife X Puerto Ri-
co). These workers did not used any pure
Brazilian strain of S. mansoni. ‘

Similar results were obtained by Firgs #*7
A. glabratus from Recife was refractory to
one pure strain of S. mansoni from Salvador.
A. glabratus from Salvador was refractory
o all the S. mansoni strains used by FILEs
even to two Brazilian cross. strains. How-
ever, the Salvador snail not tested against
any parasite pure strain for Brazilian origin.
The S. mansoni cross strain mentioned Pa:
RAENSE & Corrfa #° as Salvador X Recife and
quoted from Fires® apparently is his Sal-
vador cross 2 which is a cross Salvador X Re-
cife cross. In turn; Recife cross resulted
from the cross Recife X Puerto Rico.
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Until that time there were no published
data concerning the susceptibility of the Ba-
hian strain of A. glabratus to the infection
with S. mansoni from Brazilian origin *.

Following that BarBosa & BarreTo ' de-
monstrated that A. glabratus from Bahia
showed very low susceptibility to the infec-
tion with S. mansoni when compared to a
high susceptible strain from Pernambuco.
Using three lots of snails from Bahia these
workers obtained 1.79% of infection, while
Pernambuco snails showed 83.99% of infec-
tion rate.

BarBosa & Barrero®? call the attention
to the problem of the physiological differen-
ces between populations of one same species
in relation to their ability to transmit a
disease. In the particular case of 4. glo-
bratus they have demonstrated that two po-
pulations of this snail, living not very far
from each other, behave differently in regard
to their capacity to harbor and transmit the
Brazilian strain of S. mansoni.

BarreTO ** confirmed the low susceptibil-
ity of the Bahian snails in respect to the
infection with a local strain of S. mansoni.
The infection rate obtained in his experi-
ments was 0.92%. Examining 2,217,638
snails from Salvador, Bahia, during the pe-
riod of 1952 to 1959, BaArrETO *® verified
that natural infection rates were always very
low, ranging monthly from 0.45 to 1.39%.

Confirming and extending these studies
on the variation of susceptibility of strains
of A. glabratus to the infection with the
Brazilian strain of S. mansoni PARAENSE &
CorrEA * presented the results of infection
experiments made on 23 strains of A. gla-
bratus originated from Brazil, Venezuela and
West Indies. The great majority of the
studied snail populations were highly sus.

However, In a document presented to the
first meeting of the W.H.O. Expert Committee
on Bilharziasis which was held in San Juan,
Puerto Rico, Wright presented data showing
that A. glabratus from Bahia was completely re-
fractory to the infection with a strain of 8.
mansoni from Pernambuco, Brazil. W. H. Wright
— The snail factor in the epidemiology of Bi-
lharziasis. 'W.H.O, Working Document presented
to the Expert Committee on Bilharziasis, 11 Aug.
1952 (quoted by permission of the Author).
CRAM #* refers to this document without much
detail.
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ceptible to the strain of S. mansoni from
Belo Horizonte, Brazil. Negative rates were
observed in three populations from Salvador,
Bahia, which were exposed to 10 miracidia
per snail. However 19.89 infection rate
was observed in one of these Bahian snail
populations when exposed to 1,000 miracidia
per snail.

NEwTON #° demonstrated that susceptibility
to infection with S. mansoni in A. glabratus
is regulated genetically.

Studying the comparative susceptibility to
S. mansont of two Brazilian strains of 4.
glabratus, Barsosa & Barrero ™' admitted
that genetic diversity presented by these two
strains may have led to differences in sus-
ceptibility. All the 18 crosses made between
members of the two strains of 4. glabratus
revelead a reduced fertility. Only 54.5%
of the eggs laid were viable. Furthermore,
out of the 18 pairings, five albino snails
failed to show a complete substitution of
their autofertilization process when in pre-
sence of sperm from his conspecific partner.

BaArrETO ® however, was not able to con-
firm the above results. In his crossing ex-
perimenis between Bahia and Pernambuco
snails (4. glabratus) 91.49% of the eggs
laid by the albino snails were viable.

ParaensE & CORREA *° observed no rela-
tionship between the degree of susceptibility
of A. glabratus to S. mansoni and the dis-
tance separating the snail populations. They
admit that differences in susceptibility ob-
served were related to the genotypes of the
snail populations.

Australorbis tenagophilus from Southern
Brazil has been considered as a poor vector
of Schistosomiasis mansont. Cellular reac-
tions which follow laboratory infection of
this species with S. mansoni were studied by
Coermo ?2 2, Review of the literature re-
cently presented by Paraense & CorrEa *
showed that natural infection rates of 4. te-
nagophilus recorded by several workers, were
usually low. - However, in few instances this
snail showed high natural infection rates.

CoeLHO *, studying the susceptibility of
several strains A. tenagophilus from Brazil-
ian Southern States, concluded for the great
resistance of this snail to -S. mansoni infec-
tion. Discussing his results, CoELHO ** pre-
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sents the interesting suggestion of a possible
adaptation between the snail (A. tenagophi-
lus} and the local strain of the parasite to
explain some of the high natural infection
rates which were, found by other workers
in certain areas of the States of Sdo Paulo
and Rio de Janeiro.

Suggestions presented by CoELHO ** were
confirmed by ParaEnse & CorrEa #', These
workers showed that at least in one parti-
cular case, physiological adjustment between
snail and parasite exist. This was demons-
trated by theses workers in laboratory in-
fection experiments with A. tenagophilus
from Sfo José dos Campos, Sdo Paulo. This
snail strain which was insusceptible to in-
fection with S. mansoni from Belo Horizon-
te (Minas Gerais) was easily infected with
a sympatric strain of S. mansoni. On the
other hand, this latter parasite strain was
uninfective to A. glabratus from Belo Ho-
rizonte which in turn is highly susceptible
to the local strain of S. mansoni.

THE HOST-PARASITE BALANCE

The host-parasite balance depends on the
activity of the parasite and the response of
the host to the invader.

Parasite-host specificity has received much
attention for a long time. Specificity should
be looked upon as a relative and an evolv-
ing concept. Relationships between parasite
and vector is part of a complex unit involv-
ing a biological chain which can be written
as parasite —> vector —> definitive host. In
the case of the relationships between S.
mansont and their snail intermediate hosts,
the problem can be discussed as follows,

The trematode larvae are not harmless to
their snail hosts, Damage produced by S.
mansoni in A. glabratus was studied by
Faust*® and Marcuzzr 2.

Snails infected with S. mansoni are usual-
ly killed as a result of the infection. The
life-span of these snails infected in the labo-
ratory is short. Infected A. glabratus has
an average life-span of 39 days. About 50
per cent of these snails died after 45 days
from the beginning of the shedding of the
cercariae and the last infected snail lived
fer 150 days (BarBoss, CoerLHO & Dos-
BIN*"). The life-span of infected T. centi-

metralis in the laboratory was determined
by CorrLHO & BarBOSA 2* as 5.2 days. One
snail lived for 91 days but the great major-
ity died within the first 10 days.

Following 15 A4. glabratus found natural-
ly infected in a small pool, BARBOsA * con-
cluded that although the life-span of these
snails could not be determined, the infected
snails rapidly died under natural conditions
probably as a result of the infection.

Infected snails may lose their infections
when kept at routine laboratory breeding
conditions. Spontaneous healing of infected
snails was first noticed by GorpoN & co-work-
ers®' and further observed by LacraNcE &
co-workers 32, by STIREWALT ** and by Bar-
Bosa, CoeLHO & DossIN 17,

The effect of the infection on the repro-
duction of the snails has been siudied by
several Authors. The presence of sporocysts
of S. mansoni in the hermaphrodite gland of
A. glabratus is rather common. Brumpt *°
observed a reduction in the number of eggs
laid by infected 4. glabratus. CoELHO *
observed that infection 4. glabratus with S,
mansoni was responsible for a significant
reduction in the number of eggs and egg-
masses laid by the infected group in compa-
rison with the uninfected group. Restora-
tien of the reproductive activity was observ-

ed when the snails lost their infection. True

castration did not occur and cross-sections
made through the ovotestis of highly infected
snails revealed always some sexual cells to
be functionally active. Viability of the eggs
from infected parents was very low.

Mortality of the “new-born” snails was
also investicated by CorrLHO*. In the
group of the infected snails mortality of
the young (up to 10 days) was greater
than in the uninfected group.

Very little is known on the physiology of
the snail hosts of the Schistosomes and even
less is known on the pathology of the in-
fection,

The single layer cell skin of the snails
does seem to offer any special resistance
to the penetration of the miracidia. How-
ever as soon as the miracidia get in contact

with the tissues of the snails they are im-

mobilized and lose their ciliary cover.
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Larval stages of S. mansoni usually develop
without any cellular response by the host
when the infection occurs in highly suscep-
tible snail vectors, as in the majority of A.
glabratus strains. However when partially
or totally resistant snails are penetrated by
the miracidia of S. mansoni within 24 hours
a slight cellular reaction is seen around the
larvae. In partially resistant snails some
sporocysts are able to complete its develop-
ment while in totally resistant strains the
larvae degenerate and are surrounded by
extensive cellular reaction.

Recent studies made on laboratory cul-
tures of tissues of 4. glabratus infected with
S. mansoni open new possibilities for the
study of the host-parasite relationships.

Although BarBosa & Coermo *¢ were not
able to observe any immobilizing effect of
the blood of infected A. glabratus against
the miracidia of S. mansoni, new immuno-
logical tecniques may prove to be useful in
detecting specific antibodies in the tissues
of the infected snails. Fluorescent antibody
reactions have been applied with success to
all the stages of the life-cycle of S. mansoni
(Sapun & co-workers ),

Other experiments by Barsosa & CoE-
LHO ** have shown that A. glabratus which
had lost their infection can be easily rein-
fected with S. mansoni miracidia. Snails
which harbor one sex miracidia can be re-
infected with the opposite sex miracidia. In
the re-infected snail groups the tissue re-
actions were more marked than in the group
infected for the first time.

As mentioned before the relationships bet-
ween the schistosomes and their vectors are
regulated genetically, Incompatibilities bet-
ween S. mansoni and their vectors of dif-
ferent endemic areas, are due to physiologic-
ally different strains of both parasite and
snail as demonstrated by several Authors. A
good example of small genetic differences
presented by two different populations of
the same snail species, already referred to,
was reported by BarBosa & BarrETO L.
These workers demonstrated that two Bra-
zilian strains of A. glabratus, one from Bahia
and another from Pernambuco, which show-
ed . striking differences in susceptibility to
the same strain of S. mansoni, presented an
incipient repreductive isolation.
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It has been demonstrated that at least
two climatic factors directly influence the
course of infection in the snails: temperature
and estivation.

The fresh-water habitats in tropical re-
gions are likely to have less seasonal varia-
tion in temperature than those in temperate
zones. Snails transmitting Schistosomiasis
show a high degree of tolerance to variation
of temperature. For A. glabratus from Per-
nambuco the optimum temperature lies bet-

‘ween 25 and 28°C. They are rapidly des-

troyed by {freezing and by temperature of
42°C during 2 hours. They have however
a very broad range of favourable temperature

(18 to 32°C).

The correlation between temperature and
the prepatent period in snails infected with
S. mansoni is well known (GorpoN & co-
workers *1, STIREWALT #*). Low temperature
prolongs the prepatent period while high
temperature speeds the evelution of the larval
parasitic stages.

Moreover, low temperature stimulates the
healing and reduce the production of cer-
cariae (STIREWALT **). Snails (4. glabra-
tus) infected with S. mansoni and kept con-
tinuously at temperatures of 10°C or of 35°C
die off more rapidly in comparison with a
group of uninfected snails submitted to the
same conditions. At a temperature of 10°C,
37.6% of the infected snails lost their in-
fection (BarBOsA ).

As has been demonstrated by several Au-
thors, the daily cycle in elimination of the
cercariae of infected snails is influenced by
licht and temperature. Shedding of cerca-
riae is however almost completely inhibited
when infected 4. glabraius is maintained at
35°C to be restored within few days after
temperature dropped to 33°C (BarBosa ?).

Rainfall cycles may- influence profoundly
the fresh-water habitats. In the coastal area
of Northeastern Brazil, as in many other
tropical zones, rainfal cycles are the main
factor in disturbing the life-cycle of the
snail vectors of schistosomiasis.

In Eastern Pernambuco there is a marked
rainy season which occurs from March or
April to July or August. During the dry
season many bodies of water dry up com-

pletely.
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Field studies by Orivier & Barposa ®% 2®
on the natural history of A. glabratus and
T. centimetralis rtevealed that these snails
can survive the dry season in sufficient
number to repopulate the area when the
water returns. A resumé of the ecology of
these snails was recently presented by Bar-
BOSA *.

During estivation the snails are obviously
submitted to adverse conditions and during
this pericd the mortality of the snails is very
high.Or1vier, Barsosa & CorruO?® de-
monstrated that infected A. glabratus die
in much greater number than uninfected
ones when they are kept out of water. How-
ever when infected 4. glabratus are kept out
of water over a two weeks period the survin-
ing snails lose their infection (BarBosa &
CoeruoO *?). Later on, evidence was present-
ed (Bareosa & Corrmo'*) to show that
this phenomenon occurs only when the in-
fection in the snail is mature. However,
when snails harboring immature S. mansoni
infection are taken out of water the sporo-
cysts stop their development while the snails
remain in estivation. The activity of the
sporocysts is resumed when' the snails return
to the water. Five-day-old sporocysts are
able to remain dormant for at least 150 days
(BarBosa 2). Moreover, collections of snails
regularly made during three consecutive
summers on the dry scil of one endemic area
of the State of Pernambuco revealed 21
snails harboring immature infections after
variable periods of desiccation (Barsosa &
BarBosa ?).

When infected snails are kept alternately
in and out of water (5 and 30 days res-
pectively) for three periods, the sporocysts
remain in dormancy while the snails are in
desiccation to resume their activity when
the snails are replaced in the water (Bar-
BOSA 2).

Apparently, the conditions created in the
host tissues during the estivation period make
the parasite stop its development. The phe-
nomenon is seasonal and characterized by
the temporary lack of growth and reproduc-
tion- of the parasite during the period in
which the snail is subjected to desiccation.

The phenomenon of diapause of the sporo-

cysts in the estivating snails has been re-
garded as an adaptation of the parasite to

its host in areas submitted to regular pe-
riods of estivation (Barosa & Barposa®).

Working in Belo Horizonte, Minas Gerais,
CorLro & CHAIA® confirmed results ob-
tained in Northeastern Brazil on the behavior
of S. mansont sporocysts in estivating A.
glabratus. Infected snails harboring mature
infections survive free of infection. Dia-
pause was observed in snails with 6 days
old infection which were kept for 25 days
out of water in the laboratory. High mor-
tality cbserved in estivating snails from Belo
Horizonte is explained by differences in abil-
ity of the snails to resist desiccation. There
is enough evidence to show (OLIVIER 3¢, BAr-
Bosa !, BarBosa & BarBOsa ?) that snails
living in areas subject to annual drought
become better adapted to resist desiccation.
Altheugh in Belo Horizonte the snail habitats
are subjected to different conditions and only
a very small number of snails resisted de-
siccation, yet the sporocysts of a local strain
of S. mansoni were able to enter in dia-
pause in the few snails which had escaped
desiccation under laboratory conditions. This
is explained by CorLmo & CHAIA* as a
pre-adaptation phenomenon which occur with
S. mansoni when infecting snails living in
environments not regularly liable to drought.

POTENTIAL INTERMEDIATE HOSTS

It is well know that the larval stages of
the schislosomes have a very strict specificity
regarding their intermediate hosts. Admit-
ting, as generally agreed, that the snail vec-
tors of S. mansont belong to a single genus,
the larval parasitic stages of this trematode
take place in species included in one nominal
genus. In the American continent the num-
ber of species known as actual vectors is
very limited. In the extensive territories oc-
cupied by Schistosomiasis mansoni in Brazil,
no more than three snail species are known
to act as intermediate hosts. The same con-
cept cannot be applied to Africa before cla-
rification of snail taxonomy is carried out
in that continent.

It seems likely that attention must be
turned to the problems related to other hu-
man and animal schistosomes. Special at-
tention should be given to aspects of trans-
mission of -S. haematobium in Portugal and
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India where other molluks besides those
usually known as vectors have been incri-
minated.

“There is one record showing that S. man-
soni is able to complete its larval develop-
ment out of the Biomphalaria-group of snails.
Evidence presented by BarBosa, BarBosa &
Morais REeco ® revealed that Planorbarius
metidjensis from French Morocco can be
infected with a Brazilian strain of S. man-
soni. Examination of the sections made
from the anterior part of the snails revealed

that only few miracidia had been able to

develop without any reaction by the host.
Out of twelve snails exposed to the miracidia
only one shed cercariae.

In the American continent since 1945
CraM, JonEs & WriGHT ?7 have reported that
the snail Tropicorbis havanensis (= obstruc-
tus) from- Lousiana is a potential host of
S. mansoni.

It is now realized that other potential in-
termediate hosts exist in South America’s
non-endemic areas. Three species of the
Biomphalaria-group inhabiting Chile and
Ecuador may be considered potentially as
intermediate hosts of S. mansoni.

 BarBosa & BarBosa ¢ succeeded in infect-
ing Tropicorbis chilensis from Santiago,
Chile, with the strain of S. mansoni from
Recife, Brazil. Out of 44 surviving snails
3 (6.8%) became infected. The three in-
fected snails were observed in the laboratory
where they shed cercariae during 3, 28 and
28 days respectively. The maximum daily
output of cercariae was 1,200 as given by
one infected snail. The average daily num-
ber of cercariae shed per snail was 273,

Following that BarBosa, Barposa & Ro-
DRIGUES *° demonstrated that another species,
T. peregrinus from Guayaquil, Ecuador, was
susceptible to a strain of S. mansoni from
Belo Horizonte, Brazil. Out of seventeen
snails exposed to the miracidia, 14 were alive.
From these, one shed cercariae.

Recently BarBosa, BarBossa & CArNEIRO ®
reported that another species from Ecuador,
Australorbis sericeus, is susceptible to the

Brazilian strain of S. mansoni from Recife. -

Out of 40 surviving snails, 14 (17%) re-
sulted infected. Twelve of these snails were
followed in the laboratory. The length of
time that the infection lasted in the snails
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was 23.4 days (average) and the average
daily number of cercariae shed per snails
was 76.6. The maximum daily output of
cercariae was 700.

In Puerto Rico Tropicorbis riisei (probab-
ly peregrinus) was successfuly infected with
a local strain of S. mansoni by RicHARDS *2.

it sheuld be finally mentioned that mira-
cidia of S. mansoni are able to penetrate
different species of unrelated families of
fresh-water snails as well as in tadpoles
(BARBOSA 2).

RESUMO

Ecologia das fases larvais intramolusco de
Schistosoma mansoni

No presente trabalho, o Autor discute o
comportamento das fases larvais de Schisto-
soma mansoni vivendo ém parasitismo em
seus caramujos hospedeiros.

Os tecidos dos moluscos demonstram com-
portamento muito variavel em relagio & in-
fecgdo por S. mansoni. Em caramujos mui-
to suscetiveis os tecidos dos moluscos ndo
apresentam reagdo alguma ao parasita, en-
quanto que nos moluscos parcialmente resis-
tentes, a maioria .dos esporocistos é destrui-
da pela acdo fagocitaria dos amebdcitos.

A suscetibilidade dos moluscos a infec¢do
por S. mansoni é bastante variavel. Sabe-se
que os esquistossomos humanos se tém dife-
renciado em cépas geograficas e que, nestes
tltimos anos, ficou demonstrado que a sus-
cetibilidade dos caramujos & infeccdo por S.
mansoni é regulada genéticamente. Sahe-se,
ainda, que tais diferengas podem ser de or-
dem intra-especifica. Pequenas. diferencas
genéticas foram verificadas entre duas cepas
brasileiras de Australorbis glabratus que di-
vergiam quanto a suscetibilidade & infecglo
por S. mansoni.

A capacidade do vector em transmitir S.
mansoni depende do equilibrio entre o pa-
rasita e seus hospedeiros intermedidrios. Di-
versos aspectos do equilibrio hospedeiro-pa-
rasita sdo comentados, muito particularmente
a capacidade que tém os vectores de conser-
var e transmitir a esquistossomose mansé-
nica.

O tropismo de penetragdo proprio aos mi-
racidios de S. mansoni nio é especifico. Os
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miracidics penetram em moluscos d’agua do-
ce pertencentes a diversas familias como Phy-

sidae e Ampullariidae.

Além disso, os mi-

racidios atacam avidamente e penetram atra-
vés o tegumento de girinos.

10.

11.
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