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INFECTION OF MICE WITH CERCARIAE AND SCHISTOSOMULA
OF SCHISTOSOMA MANSONI BY INTRAVENOUS AND
SUBCUTANEQCUS ROUTES

J. C. HOLANDA (1), J, PELLEGRINO (2) and G. GAZZINELLI (%)

STUMMARY

Two groups of 10 mice were injected with 100 cercariae of Schistosoma mansoni
per animal, by the intravenous route. A group of 10 mice, injected subcutaneously,
with the same number of cercariae, served as control. All animals were sacrificed
7 weeks infection. The mean number of schistosomes recovered from mice infected
intravenously was 9.4 =+ 5.5 and 9.3 = 4.0, respectively. Mice infected sub-
cutaneously showed a mean burden of 23.6 =+ 10.9 schistosomes. These data
show that S. mansoni cercariae are infective to mice when injected intravenously,
although to a lesser extent than by the subcutaneous route. The infectivity of
schistosomula (S. mansoni) for mice was checked by injecting (intravenous and
subcutaneous routes) 100 larvae, obtained in vitro, in two groups of 10 mice. The
results obtained (44.0 = 10.1 and 40.1 =+ 9.8 schistosomes, respectively} showed

" that schistosomula are able do infect mice, with a great percentage of recovery,
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either by the intravenous or by the subcutaneous route.

INTRODUCTION

It is well known the infective capacity of
Schistosoma mansoni cercariae for mice when
the animals are exposed via the skin or the
cercariae are injected either by the sub-
cutaneous or the intraperitoneal routes (Cf.
Perregrino & Katz?). No reference was
found in the literature on the infectivity of
S. mansoni cercariae when injected intra-
venously.

With regard to the infectivity of schisto-
somula (S. mansoni), obtained in vitro, StI-
REWALT & Uy *® mentioned that these larvae
produce infections in mice following intra-
venous, but not intracutaneous or intraperi-
toneal inoculation.
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The present paper reports the inoculation
of mice with cercariae and schistosomula by
the intravenous and subcutaneous routes, in
order to check the infective capacity of cer-
cariae when injected intravenously and to
verify whether schistosomula obtained in wvi-
tro, by a physical method, are able to infect
mice.

MATERIAL AND METHODS

Cercariae of S. mansoni — Cercariae were
obtained by exposing Biomphalaria glabrata
to light at the temperature of 28°C. The
snails were reared and infected (L.E. strain)
in -the laboratory.
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Schistosomula — Schistosomula were pre-
pared according to the technique of Gazzi-
NELLI et al. * as modified by Ramarro-PiNTO
et al. 7. Briefly, the method consists of three
steps. First of all, a cooled suspension of
cercariae in 10 ml volume of Hank-BSS pH
7.2-7.4 was whorled in a Vortex mixer for
1 min (step one-tail loss). The tail-loss bo-
dies separated by gravity sedimentation were
packed by 1 min low-speed centrifugation
and incubated at 30°C for 40 min (step two
— secretion induction). Finally, the larvae
from step two were suspended in inactivated
guinea-pig serum and incubated under agi-
tation at 37°C for 1 hour (step three — coat
removal). The larvae so obtained display
the characteristics of schistosomula as esta-
blished by STIREwWALT et al. s

Infection of animals — Cercariae - and
schistosomula were concentrated following the
technique of PErLEcRINO & Macepo?® in
order to obtain about 1,000 organisms per
ml. A volume of 0.1 ml of the suspension
was then injected into the dorso-lateral veins
of the tail. Seven weeks after injection the
animals were sacrificed and the liver and
mesenteric veins perfused (PELLEGRINO &
S1QUEIRA °)  for  schistosome  collection.
Fragments from the small intestine were ta-
ken for oogram studies (PELLEGRINO et al. *),

RESULTS AND COMMENTS

Table I shows the results obtained after
injection of a cercarial suspension (100 orga-
nisms per animal) in mice by intravenous
and subcutaneous routes, Comparable re-
sults were obtained in 2 experiments when
the intravenous route was employed. Actual-
ly, the mean worm burden was 9.4 + 5.5
and 9.3 = 4.0 schistosomes, respectively. In
the animals infected by the subcutaneous
route a mean of 23.6 == 10.9 was observed.
These results show that cercariae of S. man-
soni are infective for mice when injected
intravenously but the percentage of worm
recovery is very small.

The results obtained after infection of
mice with schistosomula using the intrave-
nous or the subcutaneous routes were very
similar (Table II), the mean worm recovery
being about 40%.

TABLE I

Recovery of adult Schistosoma mansoni from mice

injected intravenously and subcutaneously with
100 cercariae per animal
Routes of inoculation and number
of schistosomes recoveéred
Number
of
mice Intrave- Intrave- Subcuta-
’ nous nous neous
(control)
| ! .
1 18 4 34
2 13 T 21
3 12 9 15
4 3 14 7
5 4 10 . 31
6 5 10 44
7 19 13 15
8 9 16 28
9 5 -3 12
10 6 7 29
Total 94 93 236
Mean 9.4+ 5.5 9.3+ 4.0 23.6 = 10.9

TABLE II

Recovery of adult Schistosoma mansoni from mice
injected intravenously and subcutaneously with
100 schistosomula, obtained in wvitro, per animal

Routes of inoculation and
Number number of schistosomes recovered
of
mice Intravenous Subcutaneous
1 66 42
2 45 31
3 56 34
4 43 26
5 35 47
6 32 39
7 36 41
8 35 58
9 48 30
10 44 53
Total 440 401
Mean 44.0 = 10.1 40.1 + 9.8

It is interesting to mention that the adult
schistosomes recovered from mice infected
either with cercariae or with schistosomula
were of normal size and the female worms
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presented eggs of normal morphology. The
oograms from recta] fragments showed viable
eggs in all stages of maturation.

According to StrEwarr & Uy?®, S. man-
soni schistosomula produce infections follow-
ing intravenous, but not intracutaneous or
intraperitoneal inoculation. Our findings
agree with those of PEREIRA ¢ which studied
the migratory capacity of schistosomula re-
covered in vivo, but are in contrast with those
reported by StirEwart & Uy ?® in what con-
cerns the.infection of mice after subcutaneous
inoculation of larvae obtained in wvitro.

RESUMDO

Infec¢io do camundongo com cercdrias e
esquistossémulos do Schistosoma mansoni pe-
las vias endovenosa e subcutdnea

Dois grupos de 10 camundongos foram
injetados com 100 cercarias de Schistosoma
mansoni pela via endovenosa. Um outro
grupo de 10 camundongos, injetados com o
mesmo nfimero de cercirias, por via sub-
cutdnea, serviu como controle. Todos os ani-
mais foram sacrificados 7 semanas depois
da infeccdo. O nimero médio de esquistos-
somos recuperados dos camundongos infec-
tados por via endovenosa foi de 9.4 == 55 ¢
9,3 == 4.0, respectivamente.” Os camundon-
gos infectados por via subcutinea apresen-
taram, em média, 23,6 = 10,9 esquistosso-
mos. Esses dados mostram que a cercaria do
S. mansoni é infectante para o camundongo
quando inoculada por via endovenosa, em-
bora em menor grau do que pela via sub-
cutdnea,

A infectividade do esquistossdmulo (S.
mansont) para o camundongo foi testada pe-
la injecdo endovenosa e subcutdnea de 100
larvas obtidas in witro. Os resultados obti-
dos (44,0 = 10,1 e 40,1 =+ 9,8 esquistos-
somos) mostram que o esquistossémulo é ca-
paz de infectar o camundongo, com grande
percentagem de recuperacdo, tanto pela via
endovenosa como pela via subcutinea.
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