





















































lesions of immunocompromised infants grew and multi-
plied obviously m - than in those of immunocompetent
infants or adults.

Effect of cell culture passage level on pathogenicity
of E. cuniculi

Cell culture passages 17 and 75 (a difference of 38
passages) were compared in four adult vervets (Table 5).
Twc  nkeys were inoculated for each of the two pas-
sage groups. Lesions in the livers, kidneys and brains of
all four vervets were essentially similar to those pre-
viously described for adults (Table 2).

Lesion development in the new-born after foetal infection
(vertical transmission of spores)

Of five pregnant vervets simultaneously inoculated
late in gestation, two aborted 2 and 3 weeks PI, two
underwent caesarean section 4 weeks PI, and one deliv-
ered a normal infant 3 weeks PI (Table 3). Histological
examination of one of the two aborted foetuses (the other
was too autolytic) and the placenta of both revealed no
lesions or spores. The cause of the abortions was not
determined.

Macroscopical and histological examinations of the
infant necropsied 10 h after it was delivered by caesarean
section also revealed no lesions or spores. Examination
of the other infant that was delivered by caesarean sec-
tion, but who was hand-reared on human infant formula
and necropsied 6 weeks after delivery, revealed subclini-
cal encephalitozoonosis with lesions in the liver, kidneys
and brain similar to those described above for infants.
Spores were not difficult to find in tissue sections of this
infant (Fig. 22 & 23).

-.le infant delivered via normal birth, raised by its
dam and necropsied 8 weeks after delivery, also had
lesions of subclinical encephalitozoonosis in its liver,
kidneys and brain similar to those described above for
infants. Spores were readily found in tissue sections and
they were reisolated in primary kidney cell culture. The
five dams of all these infants had mild lesions and sub-
clinical disease as previously described (Table 2).

Lesion development in dams nursing infected infants
(horizontal transmission of spores)

Three dams each nursing an infected infant were ex-
posed to the spores of E. cuniculi for a period of time
ranging from 4-8 weeks (assuming that spores were shed
by the infants from the first day of their infection). Le-
sions were allowed to develop in the dams for 12-14
weceks; dams were free of their infants from 5-8 weeks
(Table 6) of this time. As a result, minimal to moderate
lesions such as those previsously described for adults
(Table 2) were found in the livers and kidneys of these
dams. As in adult animals experimentally infected per
os, the disease in the dams remained subclinical and
generally mild. In one of the dams (RM-67), the lesions
were generally of the ““C*’ type, whereas the other two
dams (RM-66 and RM-58) had predominantly ‘B’ type
lesions. None of the dams had lesions in the brain. Al-
though organisms were not found in cell cultures or tis-
sue sections, the serum of all three dams converted from
anegative to a positive titre.

Induction of lesions in the dog with spores of E. cuniculi
reisolated from the vervet

Canine encephalitozoonosis was induced with spores
that were reisolated in cell culture from one vervet (RM-
52, Table 2) inoculated with the 75th passage of cell-
culture-grown organisms (Table 5). The subclinical dis-
ease and experimental lesions in the dog at 8 weeks PI
were essentially t sar  as previously reported (Botha
etal., 1986).
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DISCUSSION

Encephalitozoon isolated in cell culture from the dog
is remarkably infectious for the vervet monkey. Of 37
vervets examined for this report, 34 are shown to have
contracted encephalitozoonosis directly or indirectly
from orally induced infection. Intravenous inoculation
(38th monkey), as expected, produced widespread infec-
tion and moderately severe lesions in multiple organ sys-
tems. However, oral administration of spores also read-
ily caused infection. Within 1 week (3 days) after inoc-
ulation per os it was observed that colonies of spores are
present within epithelial and endothelial cells of the
small intestine. Although we did not find spores in the
gastric mucosa, we think that F' ~uniculi may also have
multiplied within epithelial ce  of the stomach since
colonies of spores have been seen within gastric epithe-
lium of the dog (Van Dellen, unpublished observation,
1976). Multiplication of the parasite in gastric epithe-
lium with the release of second-generation spores into
the gastric lumen would have numerically enhanced the
orally administered infective dose which reached the
small intestine. Thus, by oral administration of the inoc-
ula, we initiated numerical enhancement of spores which
augmented systemic spread of the organism to other ma-
jor organs beyond the gastrointestinal tract.

We are inclined to believe the infection is progressive
by way of major organ systems. The parasite appears to
disseminate from the gut to induce remarkable lesions in
the liver and kidneys within the first 34 weeks after
inoculation. However, moderately severe granulomatous
lesions were recorded only in the liver during this time,
while rather minimal to mild lymphoid cell reaction was
seen in the kidneys, and no lesion in other organs. Thus,
during the early weeks of gastrointestinal infection, it
appears that the liver is the first major target organ. Dis-
semination to the liver presumably occurs predominately
via the portal vascular system because lesions were most
prominent in portal triads and sinusoids.

Multiplication of the parasite in the liver, which
should additionally enhance systemic dissemination, oc-
curs within endothelial cells and hepatocytes and pos-
sibly within Kupffer’s cells. However, we think that in
the immunocompetent host, reproduction of the parasite
within Kupffer’s cells is generally a ‘‘dead-end’’ pro-
cess, for with transmission electron microscopy of ca-
nine liver (Van Dellen, unpublished observation, 1977)
we have only seen degenerated spores within them.

As seen in the liver of adults, response of the cellular
immune system to infection was morphologically detect-
able approximately as early as 1 week after oral inocula-
tion. Tge cell-mediated immunity in the liver, princi-
pally executed by Kupffer’s cells and subsequent genera-
tion of macrophages, appears to be the paramount mech-
anism to limit the spread of infection. In adults, in
contrast to infants, most of the lesions in the liver by 7-9
weeks PI were prominent microgranulomas which con-
tained histologically undetectable, degenerated spores.
may be that the more marked granulomatous reaction in
the liver of adults decreases the propensity of the infec-
tion to spread to other organs and the chance of finding
or isolating spores in adults. This was supported in part
by cultures in which the success rate of reisolation of
spores from inoculated adults was only 7,7 % in compa-
rison to the 87,5 % success rate from immunocompetent
infants; and in part also in that spores within tissue sec-
tions of adults were judged to be ‘‘scarce’’, whereas we
could more easily find a ‘‘few’’ spores in the tissue sec-
tions of infants.

Bv the 4th week PI, kidnev lesions in the adult had

reac | remarkable devel t only in the  tex in-
cluding the C-M junction. Renal lesions had a pattern












