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QUANTITATIVE ASPECTS OF THE MIGRATION AND EVOLUTIVE
ASYNCHRONISM OF SCHISTOSOMA MANSONI IN MICE

M, A, BARBOSA (1), J. PELLEGRINQ (2)*,

P, M. Z. COELHO (3) and I. B. M.

. SAMPAIO (4)

SUMMARY

Two groups of white mice (Mus musculus) were infected with 65 and 440 cercariae
- - transcutaneously., Migration of Schistosoma mansoni from skin to the lungs and to-the
" portal system thereafter was studied through fitting mathematical equations. Six evolu-. .
tive stages previously defined were used to determine the asynchronic development
of parasites in the portal system. Equations allow {o predlct the moment of maximum
schistosomula recovery in skin and lungs. In the portal system the equations lead to
different days of maximum recovery according to each stage. These differences measure
gquantitatively the asynchronism of . mansoni,

INTRODUCTION

Bince the early investigations by CORT ¢
and FAUST & MELENEY 9 on the morphology
and biology of - Sehistosoma japonicym in
mammalian  hosts, the phenomenon of
asynchronism in the development of the
- Japanese blood-fluke has been recogniz-
“ed. Actually, it was pointed out by CORT S,
working with infected mice, that there
is a “variation -in time which is taken
by the parasites in reaching their desti-
-nation”. In order to characterize as precisely
~as possible the morphological changes occurr-
Ang during the evolution of the parasite, seve-
ral stages have been recognized and defined.

CORT 6 began his studies in mice, 40 hours

afier exposure to S. japonieum cercariae and,
from this time on, described 18 different sta-
ges which were later extended to 24 by FAUST

& MELENEY 9, who initiated their observat-
ions soon after cercarial penetration

As far as S. mansoni is concerned, FAUST
et al 8, using experimentally infected rats,
rabbits, and Rhesus monkeys, also obsarved
the asynchronism in the development of this
fluke. It was shown to occur as early as 3
days after exposure. The same stages pre-
viously described for §. japonicum were con-
sidered. These findings were later confirmed
by several workers 1.27,28.31,

Attempits to study the asynchronism on a
more specific basis ‘'were first undertaken by
YOLLES et al. 3 and CLEGG 4. The optimum
development in. mice was determined by se-
lecting the most fully developed worms (S.

mansoni) on each day after percutaneous ex- = -
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posure of the animals to 500 cercarige 4. Des-
pite the wide. variation in the rate of develop-
ment, the threshold was remarkably constant
* for each stage occurring on a particular day 4

For the purpose of this work the term
-schistosomule was used to designate the evo-
lutive stage of Schistosoma manseni while in
skin, after -cercarial penetration, and in the
lungs.

To study the evolution of this parasite in
mice, mathematic -equations were defined,
from the relative percentage of the evolutive
‘stages established throughout  the experi-
ments, Furthermore, it was defermined, using
“the mathematic models, some guantitative as-
peets of the dynamiecs of migration of schisto-
somes from the skin to the Iungs and, there-
"after, to the portal system.

In the present study, the asynchronism
" that oéeurs in the development of 8. mansoni
wag Investigated guantitatively by determin-
ing the relative percentages of 6 morphologi-
cally-characferized stages, starting from the
" sehistosomular phase, in the skin, to the ma-
ture worms within the portal system. Some
“aspects involved in optimal conditions for in-
fection and rate of migration will be also con-
gidered.

MATERIALS AND METHODS

" The LE strain of 8. mansoni (Belo Hori-
- zonte, Brazil), shed by laboratory-reared and
infected Biomphalaria glabrata was used in
the present study. Large numbers of cercariae
were obtained from atb least 50 infected snails,
which were then concentrated in sintered-
“glass crucibles as desecribed by PELLEGRINO
& MACEDO 17,

Two experimental groups were defined
-~ using 65 and 440 cercariae, respectively, dur-
ing exposure.

White Swiss mice (GIDE)}, weighing 18 to
20 g, where anesthetized with Veterinary Nem-
butal (65 mg/kg). The lower abdomen was ca~
refully shaved and moistened with water be-
fore exposure. A plastic ring of 1.9 cm inside
diameter and 0.3 mm height was firmly held
to the ‘abdomen with sirips of scoteh tape.
The cercarial suspension was. gently stirred
and a volume of 0.3 ml, containing the desired
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number of cercariae was pipetied (Cornwall -

BD automatic pipette) into the ring. .

Schistosomula recovery from the skin

After the mice were sacrificed by cervical
fracture the skin area limited by the plastie
ring was removed and chopped into small
fragments using a sharp point scissors in a
small Petri disk containing 0.2 ml of Hanks
balanced salt solution (HBSS) with pH from
7.2 to 7.6.
then transferred to a 2 cm diameter cylindri-
cal vessel closed at its lower end by a stain-

less steel screen of mesh 0.09 mm and sup-

ported by three 1 em long plastic legs. This
vessel was put into a 50 ml beaker and hepa-
rinized HBSS with 7.2 to 7.6 at 37°C was
poured in up %o ihe screen level so that it
moistened the fragments of screen tissue. The
young parasites migrated from the fissue to
the warm and might be collected -after four
hour incubation.

Schistosemula recovery from the lungs

Mice were sacrificed and rapidly opened.
The thoraxic aorta was cut close to the heart
and 10 ml of Hanks-Balanced Salt solution
(EBSS) (pH 7.2 to 7.6 temperature of about
37°C), econtaining 25 units of heparin, was
injected into the right ventricle to perfuse
the lungs. This organ, free of blood, is greatly
expanded, and the schistosomula, firmly held
inside the lung capillaries, are not perfused
out.

The perfused lungs were excised and
chopped into fragments as small as possible
with fine scissors and initroduced inte a small
Petri disk containing 0.2 ml of Hanks solu-
tion. The moistened fragments were thenh
transferred to a 2 cm diameter cylindrical
glass vessel closed at the lower end by a stain-

"less steel screen of mesh 0.09 mm, which was

supported by three (perspix) legs inside a 50
ml beaker, such that the screen was 1 cm dbo-
ve the bottom. The beaker was filled with he-

parinized HBSS, pH 7.2 — 7.6 at 37°C, up
to the level of the screen, so that i moisten-

ed the fragments of lung tissue. The young

worms migrate from the tissue into the warm -

HBSS and may be collected: after 4 hours 1n—
cubation. .

The moistened fragments were -
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Schistosomula recovery from the portal
system

Shortly after the lungs were detached
perfusion of the portal system was performed
according to FPELLEGRINO & SIQUEIRA 11
with light moditiceations, The perfusion devi-
ce was the Brewer pipetting machine model
40. The portal vein was cut and the retum
simply tled. A BD 30/10 needle of the machine
was Introduced into the thoraxic aorfa and
then injected 250 ml of heparinizeted salt so-
lution 0,85% NaCl) for complete perfusion.

In some animals, especially in highly in-
jected ones, perfusion was not enough to re-
cover all worms. Adult worms would obstruct
tiny wvessels and should be removed through
nippers. The perfusion liguid was collected In

250 ml bottles, rested for 15 minutes and then
eliminated all supernatant through vacuum
trump until 35 ml was left. This operation
wias repeated three more times, for each final
product was diluted up to 200 ml in salt so-
lution eliminating blood residuals. The last
35 ml was centrifugated at 1000 rpm for 2 mi-
nutez and only the bottom 2 ml were placed
on the counting disk and all parasites were
counted and classified under the stersomi-
croscope (40 fimes magnification),

Portal system worm classification

Morphological criterla were used to clas-
sify the parasites In relation to their stage.
For technical facilities the gastrle caecum
shape was chosen, according to FAUST et al®
(Flg. 1):

0.5 mm

Fig, 1 — Evolutlve stages of 8. mansoni considered in the schistogram

Stage 1. Newcomers from the lung present-
ing only a light stain which stands
for the beginning of caecum. This

stage has a short lifespan,

Btage 2. A darker stain now bifurcating but
not bypassing the acetabulum,
Stage 3. The dark bifureated stain bypasses

the acetabulum linking themselves
later on.
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The dark bifurcated stain after re-
_ connection grows to the parasite

Stage 4.

-end, but not longer than the bifur-

cated caecum.

 Stage 5. The final- linked caecum grows
' longer than its bifurcated part, but
shorter than three times of it

-Stage 6. - Young and mature adults. Their
" linked caecum grows 3 times longer
than their bifurcated caécum.

- Statistical analysis

Mathematic model

For every stage after penefration a forfh

"degree predicting equation was estimated:

¥=a+ bX + b,x2 + bx3 4 b,x¢
where

¥ = estimated recovery percentage on a
' certain day X

a = linear coefficlent of equation

b, = regression coefficients for
guadratic, eubie and guartic effect of
day (1 =.1to 4

X = days afier infection-.

B ‘When variation of the recovery percenta-
ges suggested a curve with two, maxima, the
completé model was maintained, otherwise a
niore simplified model was tried through data

selection. Within this procedure the guadratic ¥

medels came out fo be the best predicting
equations in most cases, easily detecting the
- day 'when recovery was the highest.

Data selection

.. There always was an interval of time in
.. which recovery was more conspicous, as can
. "be seen from the histograms. Outside of each
“interval -either the schistosomules  had not
"come et or after it, just a few of them were
eventually recovered. Later reduction of the-
se intervals was performed so that the select-
ed equation for it had the highest multiple
correlation  coefficient, lowest coefficient of
variation and had no cubic or higher effects.

194

linear,

For some stages the complete model was

imposed for any attempt to subdivide the

corresponding interval led to poor sampling.
RESULTS

As can be seen in Table I, the decrease of
parasites recovery, according to our method, is
related with the period of time after cercaria
penetration. No significant statistical differ-

ences were detected betwesn the two groups. -

TABLE I

Recovery of Schistosomules (8, mansoni) from the skin

24 hours after infection

Number % of recovery after infection
of -
cercaria 1/2 hour 2 hours 24 hours
65 64.0 45.5 26.0
440 5%.0 41.8 25.0

It can be concluded (see Fig. 2) that,

using our method, the recovery of schistoso-
mules from 4th day on is very poor. No signi-
ficant statistical differences were detected
between the two groups. As can be seen in Fig.
2, there is a clear decrease of the mean of
skin schistosomula -recovery in relation to
time.

As stated in Fig. 3, the statistical analysis
of data show that group infected with 440 cer-
carige reach the peak of recovery before group
infected with 65 cercariae.

It is shown (Fig. 4) through the analysis

"of data, that it is possible to note the morpho-

genesis of 8. mansoni (schistogram) in -the

. portal system, as well as the dynamic of arriv-

ing of parasites to portal system coming from
the lungs.

As summarized in Figs. 5 and 6, it is pos-
sible to have a global view of the dynhamies
of parasite migration, from skin to lungs, as
well as from lungs to the portal system. It is
important to note that a residual percentage
of parasites remains in the lungs until the end
of the period of observation in both infections.

’f‘able Iz and IIT contents allow, through
mathematic equations deduced by statistical
analysis of experimental data, to evaluate the
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Fig, 2 — Mean of percentual recovery of schistosomules from the skin of b
mice infected with 65 and 440 8, mansoni cercariae, 1/2 and 2 hours, and ‘1,
3, and 4 days after infection, respectively, by transcutaneous route.
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Fig. 3 — Mean of percentual recovery of schistosomula
from the lungs of 5 mice infected -with 65 and 440 S.
" mansonri cercdriae, 4, 5, 6, 7, and 8 days after infec-
tion, by transcutaneous route, - -

percentual of recovery of parasites obtained

. from skin, lungs, ‘and portal systéni-in 4 spe-

cific day “D”, in white mice infected with S.
manseni (LE strain), and using the methodo-
logy described in this paper.

Figure 7 shows a 4th stage 8. manso-
ni schistosomulum in the lungs.

DISCUSSION

In interpreting the results of the reco-
very of schistosomules from the skin 30 mi-
nutes, 2 hours, and 3 and 4 days after expo-
sure (Fig. 2), it is important to recall that, in
both groups of infected miee, cercariae were
applied to the skin in a very small volume of
tap water (0.2 to 0.3 ml}. Therefore, the num-
ber of parasites per skin area, especially in
the second group of mice (440 cercariae), was
quite high. Statisiical analysis showed no
differences between the dafa expressing the
decrease in the percentages ol schistosomula
recovered 30 minutes, 2 hours, and 1 day for
mice exposed to 65 and 440 cercarlae.

Considering the mean of schistosomules
recovered from the skin and lungs of mice
exposed to 65.and 440 cercariae, a careful ins-
pection of Figs. 5 and 6 clearly shows thsz
existence of a gap in schistosomule recovery

- between the first and the fourth day'_a.fter
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by transcutaneous route.

exposure. This finding can be explained as-

- suming that the deeper the migration through

the skin and the firm lodging inside blood
 vessels, the more difficult the recovery of pa-

rasites. It is well known that migrating schis--

tosomules can be found at different deepness
of the skin and subecutaneous layers. for one

- week or more, depending on the host and the

site used for skin exposure. Serial skin bio-
‘psies (up to 2 days after infection) of exposed
skin areas of the ear and tail of mice, con-
ducted by STIREWALT 26, showed that no
schistosomes could be found in the portal
system, 6 weeks later. For 3 days one there was
a progressive increase in worm burdens, in-
‘dicating that migration to the lungs have ac-
curred by that time. These findings have been
confirmed in our laboratories by serial bio-
psies (1, 2, 3, 6, 22, 29, and 77 hours} perform-
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ed on the whole exposed (250 cércariae of 8.

mansoni) skin areas of the lower abdomen of -

mice.

CLEGG & SMITHERS 5 demonstrated that
the skin of some laboratory animals constitu-
tes a major barrier to invading cereariae of
8. mansoni. Tn rats, as many as half of the
cercariae which enters the abdominal skin die

during the early stages of penetration: in mi--

ce, about one-third, and, in hamsters, one-
tenth of the cercariae die while in the skin. A
rapid recovery of schistosomules from mouse
abdominal skin at intervals of 10, 20, and 30

minutes after infection, proved that most of -

the death in the skin oceurs within the first
10 minutes after penetration 3,
during the passage through the Malpighian
layer. According to GHANDOUR & WEBBE 10,

apparently .

o
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This finding suggests that the mi-

reached on day 5 (60.2%) in the group of ani-

mals exposed to 440 cercariae, 2 davs before
gration rate was faster in the first group of
mice (440 cercariae). Statistical analvsis show-
ed these curves to be significantly different

than that of miee exposed to 65 cercariae
(58.29%).

Lhiat roached the fourth stage
of development in the lung

Behistosome

e

In our experiments the recovery rates of

30 to 38% of 5. mansoni cercariae die while
sehistosomules from the skin at 30 minutes

penetrating the skin of mice.

Fig,
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(P < 0.05), It is important to note that the
pealk of percentages obtained in the present
study <{(about 60%) were remarkably higher
" than those reported for mice in the hterature
- 16.0 22,4.23.20 {0 45.0% 31

Figures 5 and 6 show that schistosomules
begin to appear in the lungs only 3 days after
exposure, which agrees with the observation
of ofther workers 221432, Thereafter, a rapid
decline was observed in both groups of expos-
ed mice. Affer 15 days, the percentages of re-

..coveries were 20.0 and 10.3 (animals exposed
_to 65 and.440 cercariae, respectively). Although
. in small numbers, schistosomules could be re-
covered from the lungs as long as 67 and 46
days (65 and 440 cercariae; Figs. 5 and 6),
which corresponded to the entire period of
" observation. The long stay of schistosomula
in the lungs was also reported by other wor-
kers 4.8.3L14,32, Tn this connection, it was recen-
tly mentioned by WAKSMAN & COOK 18 that,

in mice experimentally infected with 8. man-

soni, an IG, antibody appears to slow the pas-
sage of schistosomules through the lungs,
without killing the parasite. It is generally as-
sumed that, while in the lungs, schistosomu-
"les do not feed on bipod, Only a small pro-
portion — about 4% — shows signs of feeding

on red blood eells, which results in the ap-
pearance 'of black pigment in the gutsdr?.

(black or brown-gutted schistosomula). In the
present study, black or brown pigmented lar-
vae 'weére regularly found (more than 20%),
starting 7 to 10 days after exposure. Two

schistosomes reached the fourth. stage of de—‘

Velopment (F‘lg 7).

: It 1s known gince the early 1nvest1gat10ns
~.undertaken by FAUST et al.® on the mam-
malian phase of. the life cycle of 8. mansoni
that, 6 days after cercarial exposure of labo-
ratory animals, “worms are found plentiful in
- the liver”. In white mice, schistosomes were
found to appear in liver perfusates from the
- 8ixth 7 to the eighth day 9'after_ infection. In
the present study, the first schistosomes’ col-

. lected from the liver by perfusion of this

organ appeared T days after exposure in both
groups_of mfected mice (Flgs 4, 5 a.nd 6)

Cons1der1ng the peaks of maximum reco-s
very of the "several stages of schistosomes
" collected - by perfusion of the liver and me-.

genteric vessels of infected mice (Fig. 4), it
is clear that somatic development of the

_woTms is very rapid since they reach the por-

tal sysiem.

The relative percentages of each evolutive
stage in the porfal system were calculated
in order to define the schistogram. The small
size of stages 1 and 2 rendered difficult their
recovery even after a carefully perfusion. Sta-
ge 1 in the liver is continuously supplied by
schistosomules coming from the lungs, and
apparently it grows rapidly reaching t{he
Tollowing stage soon after ingestion of blood.
This probably accounted for the relative small
percentages of these stages recovered from

the portal system (Fig. 4). Peaks correspond-

ing stages 3, 4, and 5 were reached after 15
(19.4%), 22 (243%) and 30 (31.4%) days in
the group of mice -exposed to 65 cercariae and
after 14 (26.8%), 20 (28.0%) days. in mice ex-
posed to 440 cercariae. The peaks of maximum
recovery of adult worms were observed’ 53
(63.4%) and 42 (49.7%) days for the groups
of mice exposed to 65 and 440 cercariae, Tes-
pectively. These data refer to the expenmen—
tal results obtained in -the present study.
Equations have been established for the deter-

" mination of the optimal day to recover any of

the developmental stages of schistosomes _in
the portal system (Tables II and III),

Besides the phenomenon of asynchronism,
which is elearly shown in Fig. 4, it can be
assumed that the faster rate of migration of
schistosomula through the gkin of mice expos-
ed to 440 cercariae was responsible for the
appearance of the peaks slightly before than,
that in mice exposed to 65 cercariae. Thls also
applies to stages 1 to 4. Considering stages 5 -
and 6 (adults), the opposite was observed. This
can be explamed by an early death occurring
in mice harboring higher worm burdens in
the group infected with 440 cercariae. Actual-~
1y, the death ra,tes observed in mice exposed
to 65 and 440 cercarlae were 6.5% (155 ani-
mals infected) and 30. 0% (206 anlmals infect-
ed), their life span being 67 and 46 days, res-
pectively.

Pigures 5 and 6 summarize the resulty ob-
tained throughout the experiments. Bésides
the mears of 'schistosome recoveries, it wass
calculated  the total meéan recovery (first to-
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- the last day of observation) for bofh groups
of infected mice: 50.80% =+ 12.65 and 45.06%
= 12,89 (animals exposed to 65 and 440 cerca-
riae, respectively). Considering only. the stage
6 (adult worms) the recovery rates were

60.47% = 11.0 and 53.76% = 6.32 for the ani-

mals infected with 65 and 440 cercariae. This
" - apnarent discrepancy is explained by the grea-
ter chance of death amongst mice harboring
‘high worm burden (exposure to 440 ecercariae).

Tt is interesting to note that, in the pre-

sent study, the recovery rates of adults worms

from the portal system were remarkably
higher than those reported by other workers
“in mice infected with S. mansoni: BRENER 2,
CLEGG 4, 20.0%; GRIMAILDO &
KERSHAW 12, 34.3%; PELLEGRINO & KATZ
16, 22.3%: SAOUD?2L,
THERS & TERRY 24, 24.4 to 48.2%; STAN-
- DEN 25, 20.1%; WARREN & PETERS 30, 36.9
. to 39.5%.

The degree of asynehronism phenomenon
“ can be evaluated by the difference between
.the percentages of adult worms recovered in

" relation to the total of parasites (= 100%,.

cincluding all stages) for each day of obser-
“vation.

The peak of schistosomes recovered in the
portal system (again about 60%) led to spe-

- culate that mortality, ¥ any, is remarkably

. small after the parasites cross the skin barrier.

Although it is frue that penetration of 8.
. mansonl cercariae into the sKin of miece, and
doubtless infection, takes place under a wide
range of environmental conditions — even those
which would seem to be very unfavourable —

it is important to realize that, in order to

- 0obtain reproducible and consistent results, pe-
netration must occur, as far as possible, under
precisely defined condition. Even so, un-ex-
plained variability in penetrafion and mati-
. ralion of 8. manseni in mice, under apparen-
‘tly adequate experimental -conditions, has
been a commoen experience.

As demonstrated by STIREWALT & FRE-
GEAU 27, the type of water is very important
when establishing the exposure medium of

. choiee for experimental infections, The eéxpo-

13 0

28.3 to 39.9%; SMI-

sure media, ranked in descending order of per-

" centage of total penetrating cercariae were:

dechlorinated tap watber, 92%; creek waler,
86%; single-distilled water, 76%; and triple-
distilled water, 68%. Furthermore, variability
in experlmental groups among individual sam-
ples of cercarial suspensions was lea.st in
decholorinated tap water 27,

In the experiments of STIREWALT &
FREGEAU 27 it was surprising that ‘penetra'—
tlon oceurred from 7° to 45°C and that ave-
rage penetration was good over a broad range
of temperature: from 16°C through 35°C. The-
se findings were also confirmed by DEWITT 7
but, notwithstanding this very wide tempera-
ture - tolerance, there 'was a single -optimal
temperature level for all criteria: 27° to 28°C.

~ The cerearial post—emergence a.ge is also
of utmost importance, The decline in infecti-
vity of 8. mansoni cercariae was clearly de-
monstrated by OLIVIER 15. and STIREWALT
& FREGEAU 28, After having passed the opti-
mal post-emergence age of 1 to 3 hours, most
cercariae undergo slight loss of penetrating

power but no diminution of maturation abili-

ty within the following 5 hours.

In our experiments care was taken to
follow, as closely as possible, the ideal condi-
tions reported in the literature for the infeci-
ion of mice. Aetually, dechlorinated tap water
kept at 27°C, a post-emergence period for
cercarlae from snails to penetration of host
within 3 hours, and an exposure time of 60
minutes 315.7 were used. For technical reasons,
it was not possible to control the patency of
snail infection as a factor influencing infecti-
vity of cercariae and percentage of matura-
tion. As shown by STIREWALT & FREGEAU 28,
a consistent decrease is observed within 41 to
46 days of patency, which probably reflects
some kind of ecrisis in snail physiclogy.

The relation of eercarial concentration per
unit of skin to penefration and further deve-
lopment is still a matter of controversy. It
has been first assumed by STIREWALT 26 that
the greater the cercarial concentration, .the
easier the penetration. According to GRIFFI-
THS 11, massive invasion by cercariaze tends
to alter the pattern. of penetration and to in-
crease the rate of migratory behavior, Actually,
the cercariae become markedly gregarious in
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their attack upon the epidermis, moditying
the pattern of migration. Later on, STIRE-
"WALT & FREGEAU 27, exposing mice from 25
‘to 500. cercariae by tail immersion, concluded
that they early assumption that greater num-
bers of cercariae allow higher percentages of
cercarial penefration or maturation is not
warrented any more,

It is worthwhile to mention that, for im-
munologic studies in schistosomiasis, especially
for the evaluatlon of the degree of resistance
to challenge, SHER et al. 22 and PEREZ et al. 20
suggested to measure the survival of schisto-

somules in the Iungs (first week of infection),

instead of allowing the worms to mature (four
to six weeks), as used by most Authors. The
technigue here described for recovering lung
schistosomules is particulafly helpful for this
purpose.

The schistogram (relative percentages of
developmental stages found in the portal sys-

tem) affords an interesting model for studies

“on the activity of antischistosomal agents on
developing forms of schistosomes. It is well
known that the majority of drugs acts prefe-
renfly on mature schistosomes, SN 10275 (la-
boratory animals) and oxamniquine (laborato-
ry animals and humans) being exceptions 19,
Furthermore, the mathematical model here
described as far as the sehistogram is concern.
- ed, could be used to investigate which evoluti-
ve stages are more sensitive to the immune
‘response of the host. This model is now being
evaluated in studies of possitile differences of
S. mansoni strains in mice, and, eventually, in
" other laboratory animals. '

- It could be speculated that the asynchro-
nism development of 8. mansoni in the defi-
nitive host is related to individual migratory
capacities of the parasite. Actually, the ohser-

vation by MICHALICK 13 showed that a simi- -

lar pattern of asynchronism also occurs in in
-vitro culture of 8. mansoni, starting from a
same cercarial population. These considerat-
fons suggest that, -although the migratory ca-
pacity of 8. mansoni interfers in the asynchro-
nism development of this trematode, genetic
‘factors certainly play a decisive role in go-
verning this phenomenon.

RESUMO

Aspectes quantitatives da migracio e do
assineronismo’ evolutive 'do -Schistosoma
mansoni ‘em eamundongos

Dois grupos de camundongos (Mus mus-
eylus) foram infectados com 65 e 440 cercarias,

~ transcutaneamente. A migra¢io do 8. man-

soni da pele para o pulmbo e para o sistema
porta foi estudada através de egquacdes mate-
maticas adequadas. Seis esfagios’ evolufivos
previgmente definidos foram usados para de- -
terminar o desenvolvimento assincerdénieco dos
parasitos no sistema porta. As eguacdes per-
mitem predizer o momento da recuperacio ma-
ximsg de esquistossomos ng pele e no pulmio.
No sistema porta as equacdes conduzem a dias
diferentes de recuperacio méxima, de acordo
com cada estigio. Estas diferencas medem
quantitativamente o assincronisme evolutive
do 8. mansoeni.
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