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STUDIES ON THE MIGRATORY ROUTE OF
SCHISTOSOMA JAPONICUM IN ITS FINAL HOST

Tanc, C. C., Tane Caung-t1 & Tang Cuao

(Parasitology Research Laboratory, Amoy University, Fukien)

The route of migration of Schistosome jeponicum was intensively studied soon
after the discovery by Fujinami and Nakamura (1909) that skin is the prineipal
portal of entry for the cercariae which gain access to the mammalian host. Two
schools of parasitologists differed in their opinion as to how the schistosomula reach
their definitive site in the portal vessels through the circulatory system or through
tissue migration. It is now agreed by most authorities (Miyagawa and Takemoto,
1921; Faust and Meleney, 1924) that the course of migration is s follows: After
the larvae enter capillaries or venules of the peripheral circulation, they are carried
in the venous blood stream through the heart to the lungs, work their way through
the lung capillaries, then are carried by the arterial blood stream to the mesenteric
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capillaries from which they work again to enter the portal system. The course of
migration as stated above has been thus recorded in textbooks of parasitology. Sinee
the strueture of the mammalian circulatory system is so complex and since the migra-
tory course which consists of following blood stream passively and of active movements
while encountering the capillary barriers, the whole process of migration, although
known in its essentials, remains to be elucidated in detail. We took up the study em-
ploying somewhat different methods from those of former workers, by tying large
vessels and drawing blood with syringe for the examination of schistosomula. Mice
and rabbits were used as experimental animals. We also adopted massive invasion of
cercariae, a method used by recent investigators in experimental schistosomiasis
(Yolles et al., 1949; Hewitt and Gill, 1960; Grimaldo and Kershaw, 1960). In general,
our results confirmed the conclusion arrived at by former investigators in that the
principal route of migration is by the blood stream and that the worms made their
way out from the lung tissue into the pleural cavity and traversed the mediastinum
or the diaphram into the peritoneal cavity is only an accidental or aceessory course.
The earliest time for schistosomula to appear in the lung is 24 hours. They continue
to arrive in this organ for 3 or 4 days. Schistosomula arrive in the portal vein in
3 and half days, but they may be delayed as late as 6 days. During 4 to 13 days
after invasion, schistosomula in the portal vein greatly outnumber those in the mesen-
teric veins, indicating that they first arrived that portion of portal vein close to the
liver, where they grow to premature stage and then migrate against the blood stream
to the mesenteric veins.

Petechial hemorrhages appeared on various organs such as lungs, stomach, intes-
tine, kidneys, etc. Their first appearance and the time of eontinuing to occur were
recorded. The lungs were the organs which suffered most intensely. The hemorrhages
first appeared on the 2nd or 3rd day after invasion. The number increased to its
peak on the 4th or 5th day. In one rabbit infected with 4,000 cercariae, as many as
1,071 hémorrhagic spots were found on the surface of its lungs. Judging from our
observations, it can be deduced that the majority of the schistosomula invading the
cutaneous tissue must have arrived to the lungs on the 3rd or 4th day. Although
numerous spots still persisted on the 5th or 6th day, they must be the remains of the
previous days, as by dissection it was found that the number of schistosomula in the
alveolar wall already began to decrease on the 5th day. On the 7th day some of the
spots began to fade away. On the 3rd or 4th day after invasion, schistosomula were
not only found in the right heart and pulmonary arteries but were also found in the
pulmonary veins, aortic arches and dorsal aorta. These findings suggest that after
arriving the lungs the larvae were immediately carried by the systemic eirculation.

The petechial hemorrhages on the stomach appeared first on the 3rd day and
those on the intestine somewhat later. The hemorrhagic spots on the stomach wall
were observed to lie beneath the gastric mucosa and were also visible from the peri-
toneal surface of the organ. More spots were found on the stomach wall than the total
hemorrhages appearing on different parts of the intestine. They persisted to the 7th
day and thereafter began to fade away. Those schistosomula which work their way
through the capillary barriers on the stomach wall had arrived from the coeliac artery
and its branches spreading on different parts of the stomach including both the grea-
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ter and the lesser curvature. After penetrating into the venules in the capillary
plexuses, they were carried through gastric veins to the portal system. This was the
course of migration for the schistosomula after they have left the dorsal aorta, while
almost simultancously a small number of the larvae arrived in the intestinal tract by
the anterior and posterior mesenteric arteries. They worked their way through the
capillaries on the intestinal wall and by invading into the anterior and posterior
mesenteric veins, and were then carried to the portal system. Our observations have
added some details to the knowledge concerned in this part of migration, that is, the
majority of the schistosomula pass through the coeliac artery, which is the first branch
of aorta feeding the visceral orgamns. Previous investigators usually mentioned only
the mesenteric arteries. The conception is probably popularly established due to the
famous experiment of Miyagawa and Takemoto (1921), who injected cercariae of §.
Jjaponicum into mesenteric arteries and recovered the worms in the portal vein.
Petechial hemorrhages on the stomach wall were noticed by Faust and Meleney (1924)
but were not considered as signs of the course of migration. Like other authors Faust
(1949) wrote “from the aorta the majority of the schistosomula in the systemie blood
are direeted into the vessels feeding the viscera. Of this number only those entering
the mesenteric arteries and passing through to the portal veins are capable of further
development. The remainder become lodged in small capillaries and are soomer or
later absorbed” (Human Helminthology, p. 147). The present study reveals some
hitherto unrecorded pathways and once again elucidates the principal course of migra-
tion of this invading schistosoma. Such knowledge would be of use for the under-
standing of both the normal and ectopic positions of adult and juvenile 8. japonicum.

Our observations on the developmental stages of schistosomula check up very
well with the deseriptions of Faust and Meleney (1924) and those of Yolles of al.,
(1939). These authors used Greek alphabets to represent the different stages. The
length of the intestinal ceca was used as the eriterion for differentiating growth pe-
riods. Special emphasis was made on the presence of remnants of penetration gland
material which is intimately associated with the behavior and growth of schistosomula
during the course of migration.

Clegg (1965), who studied in witro eultivation of 8. mansoni and compared with
its optimum growth in the white mouse, divided the growth period into six stages. It
affords further opportunity to ecompare the growth rates and infections of different
species of schistosomes, as has been done by Olivier (1952). Apparently the growth
of S. mansomi takes a much longer time than S. jeponicum. Judging from the com-
parisons made between our data and those of Clegg’s, stage by stage, the difference is
very evident. The reason for such a phenomenon probably lies in the fact that 8.
mansont takes a longer time in its migration through the lungs, and in consequence
of this, all the later stages are delayed.
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