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The Posture of Rats Affects Larval Migration of
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Tada et al. (1979) demonstrated quantitatively
that the third stage larvae (L3) of Strongyloides ratti
migrated subcutaneously from the inoculation site
of subcutis to the cranial cavity and nasofrontal
portion, and eventually reached the small intestine
of rats. Murrell (1980) and Hattori (1981)
reconfirmed the above pathway. Furthermore Tindall
and Wilson (1987) demonstrated statistically that
the nasofrontal portion was at least one indispensa-
ble pathway taken by this parasite. Recently Bhopale
et al. (1992) noted that the proportion of migrants
through the head route was at least 50%, and prob-
ably more than 80%. Nobody, however, has shown
yet how the larvae could find the head as their first
destination. We therefore examined the effect of
rat’s posture on larval migration to elucidate the
finding mechanism of their destination.

TMDU strain of S. ratti used in this study has
been maintained in the authors’ laboratory by a
serial passage in rats for more than 18 years. L3 were
collected by filter paper culture method (Tada et al.,
1979). The larvae were recovered from the fecal
culture, washed several times with distilled water,
arranged to be 100 larvae/10 pul water, and used for
infection of rats. Eight 5-week-old male Wistar rats
were used in this experiment, and 3,000 larvae in
0.3ml distilled water were inoculated subcutane-
ously into the abdominal site of the right femur in
each rat. These rats were divided into two groups
according to their postures. First group of four rats
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were forced to be head-up posture (head up and tail
down vertically) (HU) and another four, lay-down
posture (head and tail were laid down horizontally)
(LD). Each rat was restricted by wire-mesh pouch,
provided with water arbitrarily but no food. The
general condition of each rat was good during this
experiment. These rats were killed by bleeding
under mild ether anesthesia. We examined the
number of larvae migrating in the rats at 20 and 44
hours post inoculation (PI) according to the migra-
tion timing observed previously (Tada et al., 1979).
After autopsy, skin was separated from the body and
divided into three; the head skin, upper and lower
parts of skin. The naked head was removed from the
body, and separated into four; the cranial cavity,
brain, nasofrontal and basicranial portions. The sepa-
rated tissues were minced in petri dishes and incu-
bated for 90 minutes with 0.9% saline at 36°C, and
the larvae appearing in each saline solution were
counted under dissecting microscope. The number
of larvae was expressed as the mean value in the two
rats of each experimental group.

At 20 hours PI, 1,116.5 larvae were obtained
from the head of LD rats, while only 258.0 from HU;
the number of larvae migrated to the head in LD rats
was 4.3 times as many as that in HU. 138.5 larvae
were recovered from the head skin of LD rats,
whereas 35.0 in HU. Only 36.0 larvae were recov-
ered from the upper half skin of LD rats, while 330.5
from HU. Only 7.0 larvae remained in the lower half
skin of LD rats, while 99.0 remained in HU. There
were no larvae in the digestive canals (stomach plus
small intestine) of both groups and about 8.5 and 10
larvae were collected from the lungs of HU and LD
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Fig. 1 Recovery of larvae from infected rats at 20 hours PI (a) and 44 hours PI (b) from head-up posture (HU) rats and lay-

down posture (LD) rats.

rats respectively (Table 1, Fig. 1a).

At 44 hours PI, 724.5 larvae reached the diges-
tive canal of LD rats, while only 35.5 in HU; the
number of larvae migrated to the digestive canal in
LD rats was 20.1 times as many as that in HU. 787.0
larvae were found in the head of LD rats, whereas
462.5 in HU rats. The total number of larvae mi-
grated to the digestive canal and head in LD rats was
3.0times as many as that in HU rats. There were 15.0
larvae in the skin in LD rats, whereas 200.0 in HU
rats (Table 1, Fig. 1b).

There were apparent differences in the number of
larvae migrated to the head and small intestine
between the two groups counted at each of 20 and 44
hours PI. The migrating time for larvae to reach the
head in HU seems much slower than that in LD rats,
and many larvae still remained in loose subcutis in
HU rats. Further, the larval recovery is usually very
low during larval migration between the skin and the
head. This would be the reason why total number of
recovered larvae in HU was less than in LD rats. The
effect of gravity will be one factor on the delay in
larval migration. The ratio of larvae migrated to the
small intestine from the head between 20 and 44
hours PI was much different between LD and HU
rats. In LD rats, the rate of L3 found in the digestive
canal at 44 hours PI was 64.8% of L3 found in the

head at 20 hours PI. On the other hand, this rate was
only 14.0% in HU rats, which was about one-fifth of
the rate expected from the result in LD rats. It seems
that the head-up posture of rats apparently sup-
presses larval migration from lower skin to the head
and eventually to the small intestine. In vitro study
with the vertical agar assay, the L3 did not tend to
migrate up the agar against the gravity (not pub-
lished). As a conclusion, the migration of L3 is
remarkably retarded by the head-up posture of in-
fected rats. This evidence shows that the ability of
the third stage larvae to find and reach the head will
not be caused by the fact that the position of the head
isrelatively higher than the femur where larvae were
inoculated.
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Table 1 Recovery of larvae from various body portions of infected rats at 20 and 44 hours PI in HU and LD rat groups

Lungs

Digestive canal

Head

Skin

Total No.

Posture No. of rats

of rats

Hours
post inoc.

of larvae

Naso- Basi- Subtotal Stomach  Small
intestine

Brain

Upper Head Cranial

examined Lower

recovered

frontal  cranial No. of
portion

portion

cavity

larvae
from head

8.5 731.0

0.0

113.5 50.5 258.0 0.0

225

3305 350 715

99.0

HU*

20

141.5 1116.5 0.0 0.0 10.0 1308.0

501.5

49.5

138.5 4240

36.0

7.0

LD*

130.0 275 196.0 50.0 161.0 55.5 462.5 35 320 51.0 749.0

425

HU

44

10.0 713.5 15.5 1541.0

787.0

1020 556.5 40.5

88.0

8.0

6.0

1.0

LD

*HU (head-up posture); head was up and tail was down vertically. LD (lay-down posture); head and tail were laid down horizontally.
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