Preclinical test for prion diseases

Sik — The récent. recognition that there
may be a link berwgen bovine spongiform
encephalopathy (BSE) in catle and
Creutzfeldi-Jakob disease (CID) in
humans' highlights:the:urgent need to'find
a method for the preclinical diagnosis
of trarismissible spongiform ericephalo-
pathies. or prion diséases -Until then. given
the long incubation ‘period:of the disease
agent. control measures will bé hampered.
Here wé Suggest a possible approach to an.
early preclinical diagnostic ‘method for
transmissible.spongifarm encephalopathies
using scrapie in'sheep as.a model:

Infected animals and humans have
feithet a disease-specific immune response
nor. consisteribiocheinical. haematological
and gross pathological abnormalities. The
early diagnosis of iransmissible spongifoim
éncephalopathies therefore depends on the
recognition of clinical  signs. electio-
encephalogiaphy or magnelic resonance
imaging techniques. or the more invasive
method of 1aking brain biopsies.

Confirmatory  diaghosis.  however.
depends on histological examination of
thie briin of suspected cases. An aliered
proteirn. PrP™. can be deiected in the
brain of diseased individuals: by -immuno-
histochemistny of other- protein-deiection
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methotls, Numerous studies haté cun-
fifmed PrP™ as a sengitive and speaific
marker of this group ol diseases™.

) Immunohistochemistiy ~ does  nol
demonstrate infectivity. but it daes have
fiapy advantages over lhe mouse bio-
assay. whichi is conside red a more sensitive
detection method butfar too eumbersome
and time=consuming 1o become-a-practical
diagnostic method. Virious  1issues —
‘blood. urire: tissise: fibroblasts and. partic-
‘ularly in-animals. iyniphoid tissue - have
been used ‘in atlempis 10 develop an
earlv:detection echnique for these
encephalopithies: Most atlempts were
gilher negative. or inconclusive™. but we
have built.dn the classic work of Hadlow;
who shiowed'that in sheep naturally infect:
‘ed-with.scrapie;, infectivity was deteciable
in lymphoid tissue- as early as lU-14
months of age. wéll béfore it occurred in
the cehtral nervous system™”.

Having demionstrated the consisient
presence of the scrapie-associaled PEPY in
lonsils of a group @r=53) of naturally
infected. clinically positive scrapi¢ sheep (U8
immunéhismchemigyy". using anifhodies
direcied 10 sélected: synthetic PrP-bused
peptides.. we have. how detected PrP¥ in
1onsils of sheep.in the preclinical stuge of
the disedse. long before the
onise1 of clinical signs.

We selected a group often
purposely bred lambs.-six of
them hompzygoiis for the
: PrP'Y  allele (Wi the
’ residue valing (V) it posiiion
136 of he amino-acid
sequence  and glutamine
(@) m position 171). The
remaining four lambs were
heterozygous. possefsing one
PrP** allele-and one Prp™"
allele (with alaning a1 pos:
ition. 136 and, arginine al
position 1713. In several
breeds. this PrP*" allele is
Significantly associated’ with
an:increused susceptibility to
sciupie. whereas [l prpt*
allele __igniﬁtgnllyussuciui-
ed iﬁlghlincreased resistance
of sheep Lo Scrapie”.

The 1en lambs were bom
and raiséd ©n a farm where
scrapie has been occurring
for severdl yeéars. In this
fiock, we had observed
thai sheep  with  1he
genotype PrP* "~ diedifrom
scrapie  when
months:old. but;that mogt-of
the sheép with the geno:
type PrP*U" were still
healthy at’ 70 months. Born
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We. ook tonsiliar bigpsies from these
animals 1 approximately 1 (rahgy
9.5-10) monhsaller bifih. wheén nong-ul
the sheep showed clinichl sians ofisdrapic.
We found clear. exicensive PPP™ immui-
swining in il siY susceptible Prode
sheep (4 in the figure ) at 10 minths
of age. but dergcted no Pri™ inviuing-
staining in any of the resistant Prpy e
sheep:th in the figure).

We have:thus derected serujic-associat-
il PrP™-in tomsils of shiedp ut less thian hall
the expedted incubation perivid, ippriixs
imatelyone veat bilore-the expected unset
of clinical disesise. We did.nat detect 1his
PP~ protein in shéep expected w develop
scrapi¢ at o much later stage or 16 remzin
healthy  throughout their lives.  Thus.
scréeniny tonsillar tissy lor PeP™ by
irymunohistochemistiv offers i possibilin
of preclinical dingnosis in sheep serapic,

la view of the negative ltansmission
expefinients using different peripheral
lissues of cuule affecied by BSE". ouir
technigque mily nut work in cattlg. How-
ever. hecause in_ll'nll_iloh:i.'il'uchL‘I‘Ili!u'll’}' hax
pot been tiied in depth as @ dingnostic
test: uiid hecuuse the moise Hinassay mas
nol be sensitive enough in the cise of
BSE. it is.surely worlh ipvestigitting our
suggestion further.

An early diagnosis of BSE ciuld allevis
ate the drigoniin mcasures . propysed in
the Uniited Kingdom fur:culling potentiul-
Iv BSE-infected cuithe. The techivique of
taking tonsillar bigpsies i live cattle s
feasible :m(_.:l'\ij_uiﬂd e even casier thim
shéep. 1o human spangilorm encephal-
vpathies. this approach hus even prighter
prospécts. as infectivity hius heen deteecied
lvmphoid  tissues of CID
- tonsil binpsy isa relisively
wy technique. _ ‘
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