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Introduction

Since the lack of a small laboratory host
animal imposes limitations on research in
human onchocerciasis, rodents have been used
as proxy hosts (Nelson et al., 1966 ; Rabalais,
1974 ; ElBihari and Hussein, 1980; Aoki
et 1980). Recently, Townson and
Bianco (1982) reported on a promising mo-
del, Onchocerca lienalis microfilariae in CBA
mice, that is a considerably promising one
for immunological studies of onchocerciasis.
As yet, the model of onchocercal microfila-
riae in rodents has not been fully utilized
for further studies on onchocerciasis. A ma-
jor reason is that most parasitologists face
difficulty in obtaining large number of live
microfilariae of Onchocera species. For this
reason, it is of some urgency to find species

al.,

of microfilariae which can survive in the skin
of small hosts which are readily available in
most laboratories. Dirofilaria immitis is a
filarial worm of dogs which is widespread
geographically and can be easily maintained
in the laboratory. Although the microfila-
riae are usually found in the blood of dogs,
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they do not have a sheath and they are mor-
phologically similar to those of O. volvulus.
Iwamoto (1972), Zielke (1980) and Ohga
(1980) reported that D. immitis microfilariae
survived in the blood of rodents for several
weeks following their intravenous or intra-
peritoneal inoculation. The long life span
of D. immitis microfilariae in rodents stimula-
ted us to inoculate microfilariae subcuta-
neously into mice and to examine if the micro-
filariae would inhabit the skin of this host.
The present paper describes the longevity and
distribution of microfilariae of D. immitis
in mice.

Materials and Methods

Blood containing numerous microfilariae
from a dog infected with D. immitis was
mixed with 0.83% NH;CI solution (1: 6) to
allow complete haemolysis. After repeated
centrifugation at 300 g force for 10 min.
5°C and washing with Hanks’ solution several
times, the number of microfilariae in a given
volume was counted. A solution containing
10,000 microfilariae was inoculated into ICR
mice subcutaneously in the inguinal region
or intraperitoneally. Two mice, one male
and one female were killed with ether at
stated intervals. The ears and tail were remo-
ved, the mice were skinned, the eyes, heart,
liver, spleen, kidneys, mesentery and genital
organs were isolated. All tissues and organs
were rinsed in Hanks’ solution to remove
adhering blood. The pelt and carcass were

at

split into anterior and posterior portions at
the level of the hypochondrium. To recover
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microfilariae, all tissues and organs were min-
ced in Hanks’ solution in petri dishes. After
soaking for 2 hours at room temperature, the
tissues were removed and the remaining fluid
was centrifuged at 300 g force. The superna-
tant was discarded and sediment was exam-
ined for microfilariae. To recover microfila-
riae from peritoneal cavity, Hanks’ solution
was injected into the peritoneal cavity just
before necropsy. After massaging the abdo-
men, washing fluid was collected from the
peritoneal cavity and examined. To detect
microfilariae in the blood, Knott’s concentra-
tion technique (1939) was applied to 60 cmm
of the blood taken from the orbital sinus
by a fine capillary tube.

Results

Table 1 represents the results of postmortem
examinations of male and female mice ino-
culated subcutaneously with microfilariae.
Active microfilariae were recovered from all
animals necropsied until 4 weeks postinocula-
tion. At 6 weeks, microfilariae were reco-
The reco-
very rates of microfilariae were 17.3 to 38.6 %
of the original inoculum at 1 and 3 days
following inoculation. At 5 days, the rates
were 6.2 and 24.4 %. At 1 week, 6.5% of
inoculated microfilariae were recovered from
one female mouse, whereas only 1.1 % were
recovered from the other male. Only a few
live microfilariae, 0.05 % of the original in-

vered from one of two animals.

oculum, were recovered from a mouse necro-
psied at 6 weeks. At 9 weeks and afterwa-
rds, microfilariae could not be found in any
mice. Although microfilariae were detected
in various parts of the body, the majority
were found in the pelt and carcass. At 1
day after inoculation, microfilariae were ac-
cumulated in the posterior parts of the pelt
and carcass. By 3 days, the microfilariae
were evenly distributed in the pelt and carcass
of whole body. A few microfilariae migra-
ted to the tail, ears and eyes. Microfilariae
were detected in orbital blood up to 1 week
The

was as low as 1 or 2 per 60 cmm of blood.

postinoculation. microfilarial density

The majority of microfilariae which migra-
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ted to viscera were found in the heart and
lungs. Only one microfilaria was recovered
from the spleen throughout the observation
period.

Table 2 gives the results of postmortem
examinations of mice inoculated intraperito-
neally. Active microfilariae were recovered
from all mice necropsied until 4 weeks post-
inoculation. The recovery rates of microfila-
riae on 3 days and 5 days ranged from 29.8
to 34.6 % of the original inoculum. At 1
week, recovery rates dropped abruptly to less
than 0.3 %. Microfilariae were detected in
various parts of the body. However, the ma-
jority were recovered from the peritoneal
cavity after it was rinsed with Hanks’ solu-
tion. A few microfilariae were found in
orbital blood at 5 days.

Discussion

There are some reports on the introduction
of D. immitis microfilariae into small labora-
tory animals. When microfilariae were given
intravenously, they were detected for 4
weeks in the peripheral blood of rabbits (Iwa-
moto, 1972) and for 17 days in the blood of
Mastomys natalensis and laboratory mice (Zi-
elke, 1980). When microfilariae were
culated intraperitoneally into mice, the great
majority remained in the peritoneal cavity
and only a few migrated to the blood (Ohga,
1980). In the present study, D. immitis micro-
filariae were inoculated into mice by sub-
cutaneous and intraperitoneal routes. Live
microfilariae were recovered mainly from the
pelt and carcass over a period of 6 weeks
following the subcutaneous inoculation. Ap-
proximately 27.9 % of the original inoculum
were recovered at 24 hours, 3.8 % at 1 week,
0.6 % at 2 weeks and 0.1 % at 4 weeks post-
inoculation. So far as we know, the work
presented here is the first to demonstrate
that D. immitis microfilariae can survive in

The

subcutaneous inoculation of D. immitis micro-

ino-

the skin of mouse for several weeks.

filariae into mice could be useful as a tool
for the study of skin-dwelling microfilariae.

The longevity and distribution of D. im-
mitis microfilariae in mice differ from those
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of microfilariae of Onchocerca spp. in mice.
Our experiment with D. immitis microfilariae
was lower in terms of longevity and recovery
rates than the observation on microfilariae of
O. volvulus (Aoki et al., 1980) and O. lienalis
(Townson and Bianco, 1982) in mice. When
the subcutaneous route of infection was used,
the microfilariae of D. immitis were evenly
distributed in the pelt and carcass of whole
body. The preferred sites of microfilariae
of Onchocerca spp. are the ears and nose
for O. gutturosa (Nelson et al., 1966), the
tail for O. volvulus (Aoki et al., 1980), and
the ears, nose and neck near to the site of
inoculation for O. lienalis (Townson and Bia-
nco, 1982). When the microfilariae of D.
immitis were inoculated into mice
peritoneally, the great majority remained
in the peritoneal cavity. On the other hand,
intraperitoneal inoculation caused microfila-
riae of Onchocerca spp. to migrate to ears
and tail (Beveridge et al., 1980; Aoki et
al., 1980; Townson and Bianco, 1982). D.
immitis microfilariae invaded the blood early
after infection, but O. volvulus microfilariae
were not detected in orbital blood (Aoki et
al., 1980).

Ohga (1980) reported that D. immitis micro-
filariae persisted for 2 month, when mice
were inoculated with 10° microfilariae intra-
peritoneally. In the present study, microfila-
riae were found in orbital blood up to 1
week after subcutaneous or intraperitoneal
inoculation. These differences are probably
due to the number of microfilariae inoculated
by different authors.

Mice were reported to be infected intraveno-
usly with microfilariae of Brugia species
(Grove et al., 1979 ; Zielke, 1980).
ther experiment, we inoculated B. pahangi
microfilariae subcutaneously into mice, but

intra-

In ano-

failed to recover any live microfilariae at 3
days postinoculation (unpublished data). Shea-
thed microfilariae do not seems to survive
long in mice when the subcutaneous route
of infection is used.

Summary

Microfilariae of Dirofilaria immitis were
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inoculated subcutaneously into the inguinal
region of mice. Live microfilariae were re-
covered up to 6 weeks postinoculation. Dur-
ing the early period of infection, the majority
were recovered from the pelt and carcass near
to the injection site. Later, microfilariae were
distributed evenly in the pelt and carcass of
entire body. Microfilariae invaded the vis-
cera, blood, ears and tail, but they were few
in number in those location. When an intra-
peritoneal inoculation was used, microfilariae
were recovered exclusively from the peri-
toneal cavity and the recovery rate dropped
abruptly at 1 week postinoculation.
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