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Experimental Kuru in Macaca Nemestrina: New Anatomical Data*
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Summary. In Macaca nemestrina inoculated intracere-
brally by a pin-point injection with a strain of kuru
Kupenota (2nd passage), the lesions consisted of
spongiosis of neuropile with severe astrocytic hyper-
plasia, located in the grey matter of cerebral hemi-
spheres (cortex, neostriatum). In all cases, the distri-
bution of lesions was asymmetrical, predominating on
the side of injection.

These results suggest that kuru agent could be
replicate around the injection site, but the influence of
the host and/or the strain could not be excluded.
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Introduction

Previous studies of experimental kuru in the primate
showed that, whatever the species of subhuman pri-
mate, the strain of the agent and the route of in-
oculation, cerebral lesions were remarkably ste-
reotyped, bilateral and symmetrical (Beck and Daniel
1979). ﬂ

We report here an experiment performed in Macaca
nemestrina with a strain of kuru (Kupenota) which
provides some new neuropathological data.

Material and Methods

Six Macaca nemestrina were inoculated in December 1978 with a
strain of kuru (Kupenota MNE 429) passaged intracerebrally one
time through Macaca nemestrina, in Dr. Gajdusek and Gibb’s
laboratory. Inoculation was performed across a trephbine hole in the
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right frontal lobe with a fine needie (0.4 mi of a 10~ 2 dilution of 20 %,
infected brain solution in phosphate buffered saline pH 7.4).

All animals were chronically implanted for EEG recording
between December 1979 and February 1980. During this surgical
operation the scar of the trephine hole was located in relation to skull
sutures. The electrodes were screwed into the cranial bone up to the
lamina interna without breaking dura mater and placed symmetri-
cally on both cerebral hemispheres.

Behavioural and neurological studies were performed on the
monkeys during the evolution of the disease (Toga et al. 1982).

Animals were killed under general anaesthesia (pentobarbital) at

' the terminal stage of the disease (29 —35 months after inoculation).

The skull dome was cut off, the dura mater was opened and the
relationship of skull trephine mark to cerebral sulci was made.
Brains were immersion-fixed in 10% formol saline, trimmed
coronally at several standard levels and paraffin-embedded. Sections
were stained by Loyez’s and Bodian’s methods, haematoxylin and
eosin, and Nissl stain. Healthy animals were examined as controls,

Fig. 1. Localization of the inoculation scars on a superior view and on
coronal slices (cases 1 —6)
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Fig. 2. Asymmetry of lesions in supracallosal gyri (R = right, L = left). From top to bottom: x 23, x 60, x 140
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Fig. 3. Predominance of lesions on the right side in caudate nuclens and putamen. x 170

Results

In all our animals, inoculation holes were located
behind the right arcuate sulcus (Fig.1). On coronal
brain sections, the injection channel was constantly
seen in the subcortical white matter, near the right

neostriatum, without break in the lateral ventricle.
Tndividual variations (case 1 to 6) occurred with regard
to anteriority and laterality.

The anatomical lesions consisted of spongiosis of
the neuropile with neuronal vacuolization and astro-
cytic hyperplasia occasionally severe in some areas.
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Fig. 4. Asymmetry of lesions on coronal sections from anterior (4.) to
posterior (P.) levels (R = right, L = left)

Neuronal depopulation was always slight. Lesions were
greater in grey matter, involving the cerebral cortex and
the neostriatum. They were less important in the
thalamus, the subthalamic nuclei, the cerebellum and
the brain stem. Lesions were diffuse but more impor-
tant in some structures of the right cerebral hemisphere
(inoculation side) resulting in asymmetrical lesions
(Figs.2 and 3). Whatever the inoculation path, the
lesions predominated in the cortical grey matter (fron-
tal and parietal cortex, hippocampus) and the neo-
striatum (Fig.4). In some monkeys asymmetry was
noted in the thalamus (cases 1 and 2) and substancia
nigra (cases 1 and 5). In cerebral cortex, lesions were
generally more severe in posterior coronal sections, at
thalamus level (Fig. 4). In cerebellum, they were absent
or minimal and in this case symmetrical. In five
animals, the locus coeruleus showed a slight spongiosis
with moderate astrocytic hyperplasia.

Discussion

In Macaca nemestrina injected intracerebrally with a
strain of kuru Kupenota brain lesions were essentially
represented by spongy vacuolation of the neuropile

accompanied by astrocytic hyperplasia. These changes
were similar to those seen in the experimental kuru of
the rhesus monkey inoculated with the strain Enage L6
56 (Gambarelli et al. 1981), but in Macaca nemestrina,
astrocytic hyperplasia was often more severe, especially
in the cerebral cortex. We did not find the neuronal loss
described in the human kuru (Klatzo et al. 1959; Beck
et al. 1969) and in the experimental kuru of other
primates (Beck et al. 1973, 1975, Peterson et al. 1973;
Cathala et al. 1975). Brain lesions affected essentially
the cortical mantle and the neostriatum; the cerebellar
involvement was very slight contrasting with that
described in the human kuru (Beck et al. 1969) and in
the experimental kuru of chimpanzee (Beck et al. 1973)
and spider monkey (Lampert et al. 1969; Masters et al.
1976, Beck and Daniel 1979). This shifting of lesions
from cerebellum to cerebral cortex and basal ganglia
had also been reported in experimental kuru of rhesus
monkey (Gambarelli et al. 1981).

The most striking feature in our cases was the brain
distribution of lesions which were constantly more
intense in the inoculated cerebral hemisphere. This
asymmetry had never been reported in human kuru as
well as in experimental kuru of primate. It could not be
the consequence of the implantation of the EEG
recording device since in kuru of rhesus monkey, we
have not found asymmetrical changes in animals
implanted with the same experimental procedure.
Another possibility is that asymmetry result from the
use of a different strain of the kuru agent (Kupenota
MNE 429 strain): indeed, Bruce and Dickinson (1979)
with some scrapie strains produced in mice asymmetri-
cal brain lesions. However, in kuru of primate, central
nervous system changes were always symmetrical,
whatever the strain (Beck et al. 1970, 1975; Cathala et
al. 1975). Asymmetry may also be related to the use of
another species of Macaca, i.e. Macaca nemestrina.
These facts have been demonstrated for scrapie by
Bruce et al. (1976) and Fraser (1982). Finally, the
distribution of lesions might depend on route of
infection: in our animals, the intracerebral pin-point
injection was always performed in the same area into
the subcortical white matter. At the time of inoculation,
the inoculum could not diffuse either into the cere-
brospinal fluid or in the blood as it was probably the
case in kuru of rhesus monkey where we used both
intracerebral and intravenous routes. With scrapie
agent, Bruce and Fraser (1981) have shown that, in
mouse brain, the frequency and distribution of amyloid
plaques depended on the route of intracerebral in-
jection and that frequency of plaques was higher on the
side of injection. Fraser (1982) described vacuolar
changes confined to the contralateral superior col-
liculus in mice injected intraocularly with scrapie and
suggested a neuronal spreading of this agent.
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Moreover, Bruce and Fraser (1982) reported focal and
asymmetrical spongy vacuolation in mice intracere-
brally inoculated. Their interpretation was that scrapie
infectivity did not spread evenly throughout the brain
but remained in the region of needle track and rep-
licated there.

So, like scrapie, Kupenota kuru agent could first
replicate around the injection site and later diffuse into
the nervous system by neuronal spread, the lesions
remaining more severe around the inoculated area. To
confirm this hypothesis, further experimental work
with kuru agent is needed in the primate.
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