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Preclinical test for prion diseases 
SIR—The, recent recognition [hat 

mar be a link bemeenbotme spool 

a metnou an 1uc y , Y~•• 

of transmissible spongiforrn encephalo-

pathies. or prion diseases: Until then ..given 

the long incubation period of the disease 

agent: control measb?es will be hampered. 

Here we suggest a possible approach to an. 

early preclinical diagnostic method for 
transmissible,sponeiform encephalopathies 

using scrapie in sheep as a.model: 
infected animals and humans have 

neither a disease-specific immune response 

nor consistenbbiochemical haematological 

and etoss pathological abnormalities. The 

early diagnosis of transmissible spongiform 

encephalopathies therefore depends on the 

recognition of clinical signs electro-

encepnalogroplly or magnetic resonance 

imaging -techniques. or the more in alive 

method of taking brain biopsies. 
Confirmator diaeilosis. however, 

depends on histological examination of 

the brain of suspected cases. .An altered 

protein. PrP'. can be detected in the 

brain of diseased indi'iduals. by-immuno-
hlstochemistry or other,protein-detection 

b 
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a: Positive PrPY rmnunostainmg in tymPllol 
lei biopsy from a seriptewsc_ePtlble she¢ 

10 months PeroxIdase-labelled streptavl 

b NegatlVely staining tbnsiller Wopsy1from 
•b S00 m• 

methods -Numerous studies h tse con- mo 

finned Prf"' as a sensitive and specific ito 

marker of this group ofdiseases. the 
immunohistochemisttV does not mt 

demonstrate, infecuvitN. but. it does have SW 

man\ advantages over the mouse bio-

assay, which is considered a more,sensiti:z an 

detection methodrbUI far too cumbersome Q.: 

and lime consuming to become a practical th 

diagnostic method Various tissues- t! 

blood. urine: tissue fibroblasts and panic- sic 

ularh in animals Ifrtiphoid tissue . have sh 

been used in attempts to develop an 0 

earl' detection technique for these st 

encephalopathies. Most attempts tcere sh

negative or inconcluswe but' we 

have built,dn the classic work of Wadlowi e 

who showed'that in sheep naturally infect= t 

ed-with scrapie,.infectnity was detectable i 

in lymphoid tissue as early' as 1d-14 o 

months of age. well before it occurred in P 

the central nervous system`. s 

Hating demonstrated the consistent h 

presence of the scrapie associated Pri"in

tonsils of a group (n=5S) of naturally i 

infected. ctinicallt positive cerapie sheep by 
immunohistochemutry". using antibodies 

directed to selected. synthetic PrP-based 

tonsils
peptides.. we ve. now detee rr in 

of sheepain th pechmcl tit gc of I 
the disease. lone before the 

onset of clinical signs. 
.We selected a group often 

purposely bred larribs. six of 

them hurnozvgotis for the 
PrP11J allele (with the 
residue byline (V) at position 
136 of iha amino-acid 
sequence and giutamine 
(0) at position 17,1). Tile 
remaining four lambs were 

- heterozygous_ possessing one 

• PrPvu allel'and one PrPslr 
allele (with alanine at pus- . `L. 
ition 136 and. areinine li 
position 171). In sever it 

- breeds. this PrP allele is 
significantly associated' with 
anincreused susceptibility ̀ o 
sciapie: whereas the Pr R' 
allele is significantly usst3cint 

a:~ ed with'. increased resistance 

of sheep to scrapie'. 
The ten lambs were born 

and raised on a farm where 

scrapie has been occurring 
r y for several years. In this 

. . flock. we had observed 
that sheep t 3e with the 
genotype PrP dtedilrgm 

•-•
Screple when about 20 

d rdllicles m tonsil- 
months 

old but,that most of 
p  the sheep with the geno-
in-Satin p19  shteep a. vu.tlt were- still 

a piim' a sheepiat. type. PrP 
health% at 70 months. Born 

thesarne~age. Scae. ors _ ie 
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raised in' .this cnvirsiiitiieiu. the 
V '.' siieefWiiuld:lhu he expected fo 

elgp disease sympulm when ab nu '; 
it u< 

nth: old, ~%11crtiu- the Prp ,hre'I 
old stay he dthv; We thcretur recorded 

ese two groups of sheep as a sortable 

'del for stud im_ thm_e. at known 

gee ofthe mcuhaiioti period. 
We. iix11, tonsillar biopsies from these 

imuls at app ox"I tely Itl (nail}'e 

-101 months' after hifih when none,: ti 

e sheep shgviced clinical en, tit.saap.1i. 

e found dear. exi ensue PiP~' ititinun0-

tining in ail siz susceptible l'rP' J+ 'J

cep (it in the fisurel at IV month, 

f age. but deleted il0 PrP' ' inun0ilo-
etivt 

airline m one of the resist:''!! 'PFP ' 

seep jb m the iieurel 
We hate thus dcicued scrapie tswciiu--

I PrP`-m tonsils uf'shee p a less than hall 

he expected incubation period tppriic 

mately one year he fir re the expeued ousel 

f clinical disease. he did•noi detect thi> 

rP'' protein i+sheep capectL lto dcvclup 

crapie at a much later stage or to remain 

ealthv throughoin their lives. Thu.-. 

cretnint tuniillar n sue for Pip n. 
ritmunuhistochemi,trt offers :t possibilili 

of.preclmreal diagnosis in sheep strapic: 

In view of tic ri aive Irunsnusslon 

esperiinents using dill hilt peripheral 

issues of chile ldfµnyd 1w BS[n. our 

echnique may exit work in cattle. How-

ever. bet.nue imnunUhailllehenli\t1 has 

not been tried in depth as a diagnostic 

 utid because the non's'. hiu cs it rim it 

❑qi be sensitive enough in the case of 

BSE. it is surely worth investientinL our 

suggestion farther. 
Alt curly diagnosis of BSE could Idled- 

ate the dr icon in me lstires. propaNed in 

the Untied IC111ednl❑ fucctilliii pulellti:d• 

Iv DSE-infected c:utic. The technique of 

t king ti/nsill:u' hu mp"- s in live t title is 

feasible and'woiild be even easier Berrie in 

Sheep. In human sptneifurm enecphal-

opaihie5 this appru ch has evetr hnelimr 

prospects as infectivlit has been detceied 

in various kmphoid tissues of CJD 
patieni slU and -tonsil humps' ts t rel Lively 

itoninvasnI. is technique. 
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