196
9.P12

Neuropathological Changes and Abnormal RT97 Staining of
Neurofilaments in the Host Hippocampus, One Year After
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We report here several neuropathological
alterations in the host brain one year after the
placement of intrahippocampal neural allografts
of cholinergic-rich basal forebrain tissue in
fimbria-fornix lesioned rats. The immunological
reaction against the allografts had resulted in
damage to the host tissue surrounding the graft,
specifically to the host cerebral cortex and the
corpus callosum. In the host hippocampus, there
was damage to the CAl cell layer and abnormal
neurofilament accumulations in perikarya and in
axonal swellings were revealed by RT97 im-
munohistochemistry. These changes were not
found within the grafts, which appeared rela-
tively healthy.

F344 rats received fimbria-fornix lesions and
PVG foetal basal forebrain tissue into the host
hippocampus (bilateral). These rats also re-
ceived injections of irradiated PVG splenocytes
(s.c.) 10-11 mo. later, in an attempt to cause an
immunological rejection of the PVG neural
grafts. The grafts were examined immunohisto-
chemically 12 mo. post-grafting with various
markers (results presented previously /5/. This
abstract concerns labelling with an RT97 anti-
body.

Fibres, cell bodies and axonal swellings were
stained with the RT97 antibody in the host
hippocampi of the transplanted rats. Numerous
stained cell bodies and axonal swellings were
found almost everywhere within the hippo-
campus of one particular transplanted rat, but
only 2-3 were observed in the thalamus and cor-
tex and no such abnormal structures were ob-
served in the transplants themselves. Of the 9
(out of 12) transplanted rats examined with
RT97 staining all but one had between (on
average) 0.4 to 8.73 RT97 positive structures per

section and the sizes of these structures varied
from between 3.75 to 16.3 um. Fewer stained
axonal swellings were observed in the
hippocampi of sham-lesioned and lesioned-only
control rats and there was no obvious staining of
perikarya in these control rats.

The RT97 antibody labels the phosphorylated
200 kDa neurofilament protein found within
axons in the normal CNS. Abnormal perikaryal
staining with this antibody has been found in the
brains of Alzheimer’s patients where it labels
neurofibrillary tangles /1/ and following
aluminium intoxication of the CNS /2/. Doering
et al. /3/ have observed perikaryal staining within
1 - 2 year old neural transplants and they also
report one case with labelling of structures in the
surrounding host tissue. Projection neurons
whose axons have been severed also show an
abnormal accumulation of phosphorylated
neurofilaments (a phenomenon termed "the
axon reaction") /4/. Here, RT97 staining of cell
bodies and axonal swellings was found in the
host hippocampus one year after intra-
hippocampal transplantation and therefore it is
unlikely to be due to an axon reaction resulting
from the lesioning of the fimbria-fornix. In
addition, sham-lesioned and lesioned-only rats
did not show any abnormal (clearly identified)
perikaryal staining (only of axonal swellings).
RT97 perikaryal staining was not found in
neurons of the various hippocampal cell layers
and may therefore be of interneurons. In three
transplanted rats, there was also some damage
to the medial CA1 cell layer and to a part of the
molecular layer, which may have adversely
affected the interneurons.

The selective damage to the corpus callosum,
which was severe in one rat, is suggestive of
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diffuse axonal type injury which also leads to the
formation of axonal retraction balls. An im-
munological response to myelin, akin to experi-
mental allergic encephalomyelitis (EAE) in rats,
may also have developed as a secondary conse-
quence of the immunological rejection of the
grafted tissue located on the cerebral cortex
(Patel et al., submitted), which in these rats has
led to necrosis of the cortex, abscess formation
and ventricular enlargement.

Thus, under certain circumstances, some
neuropathological consequences may develop
following transplantation of neural allogeneic
(or xenogeneic) tissue into the central nervous
system. The immunological rejection mech-
anisms, although directed against the transplant,
may cause damage to the host tissue, e.g.
through the formation of abscesses, through
antibody-mediated tissue injury and also through
sustained phagocytic activity. In addition, pro-
longed and intense immunological rejection re-
sponses may also result in EAE type lesions and
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neural transplantation may also lead to
abnormal changes within the surrounding host
neurons, such as that shown by RT97 staining.
Further long-term investigations of this sort
need to be carried out in order to determine the
causes of these changes.
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