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SURVIVAL OF THE SCRAPIE AGENT IN THE SOIL
1. A copy of a recent Article in the Lancet by Brown and
Gajdusek is attached.
2. The following points need to be noted when considering this
experiment:
{a) The Experiment

(b)

The experiment refers to scrapie not BSE.

It refers to passaged hamster scrapie infection assayed
in hamsters (no species barrier}.

Scrapie-like agents are very resistant to physical and
chemical deactivation - we knew that already.

The reduction in titre was over 58%.

Leaching does not significantly occur.

The Implications for BSE

No brains of cows with actual cor suspect BSE are ever
buried. All are examined histologically and the
remains incinerated.

No tissues of cattle other than brain have so far been
shown to harbour infectivity.

It is MAFF's policy to incinerate all cases but this is
not fully achieved.

Before burial is permitted the water authority/local
authority must sanction it.

It is illegal to exhume carcases.

Advice on fertiliser use from rendered material is
under consideration. It could be treated with
hypochlorite or reduced to phosphate or some other

process could be adopted if it was regarded as a

danger.
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140+ differences. It is important to find out whether
interaction can conribute w varizbility within and

1304 patients in response 1o long-term felodipine trea and

120 whether i ocrurs with other foods and drugs.

1104 We thank Dr L. Johansson (AB Haessic Laborsoorica, Molngll, Sweden)
for the drug analyuc data. . M. O, A. holds a Heaith Researgh Foundasion
carcer sacneist award from the Phamaceuncal Manuf pt Assoaation of
Canada. This study was supported by a grant from AB Haybssle, Sweden
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ADDRESS: Department of Maedicina. Victoria Hospital.
For comparisans bgtween water and juice: "p< 0-025: tp < 0.01. Unigarsity of Western Ontario, 375 South Straet. London.
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Grapefruit
nifedipine,

d in grapefruir juice but not crange juice. /
juice augmented the bioavailability of
ugh 0 a lesser extent than that of felodipine.

The differefice may be due to the lesser presystemic urvival of rapie virus after
metabolismy of nifedipine. The age difference in the study S lo SC': . pie
populatong could have conmibuted to the differing Jyears’ interment

pharmacokinetics® but not accounted for the size of the
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€xposure for several years.! We report a study in which the
residual infectivity of a2 mixrure of scrapie hamster brain and
soil was measured after a 3-vear interment.

263K strain hamster-adapted scrapic virus was used at its fourth
passage level. Brains from fourteen terminally ill hamsters were
remmoved (total weighe 13 g}, sorucated to homogeneity as a 10%
suspension in  phosphate-buffered saline (PBS) pH 74, and
clarified by cenmifugation at 150 g for 5 tmin. The 100 ml of
supermnarant fluid was added to 150 g drv screened topsoil. Samples
of the supernaunt fluid and supematant-saturared soil were frozen
and stored at — 70"C. Two plastic perrt dishes with hoies drilled in
thetr covers (and 1n the botcom of one dish) were used, Disks of
nylon mesh (*"Nitex’ HC 3-160, 160 um mesh opening, 52% open
area; Teroo, Elmsford, N} were placed in the bottom of the dishes
and in the covers. The dishes were then packed with 90 mi of
scrapie-soil mush, covered, and sealed at the sides. Two 15 cm
diameter plasdc flowerpots were lined with aluminium foil and
plastic sheeting and filled with s0il. The dishes were placed just
below the upper level of each pot, covered with a small amount of
addidonal soii, and the pots were sunk at ground level in 2 garden
and loosely covered with mulch (fig 1). The ensermble was enclosed
in a wire cage and left undisturbed from Sepremier, 1986 10
August, 1989,

The Washingron, DC area has a temperase climate with average
annual high and low temperatures between 25°C and 3°C,
short-term highs being up te 40°C and down to minus 20°C; the
average annual ranfall is 100 cm, and several ground level
freeze-thaw cycles occur each winter.?

Diagram of exparimant,

Supernatant fiuid from virus-infected hamster brain homogenars was
muxed with soil and packed inte petn dishes {1 and 3) with noies griled i
the top {left} or both top and bottom (nght). Disnes were empbedded ir
sad-filleg pots, buried at ground level. and leh undisturped for 3 vears
Soil companments 1-5 were assaved for residual infectvity

In the laboratory the contents of the petrt dishes surrounding soil
within each pot were restored 1o their original conststency with
distlled water and mixed with equal volumes of disdlled water after
the addidon of gentamicin suiphate (G-2 mgiml final concentranon).
The mixtures were agitated vigorously for 24 h, and samples were
ground in z previousiv unused mortar and centrifuged at 1000 g for
15 min. The supernatanc fluids were passed through 450 nm filters
before inoculanon into animals. End-point diludon tratons were
done in 4-week weanling fermale LGV golden Syvrian hamsters
(Harlan Sprague Dawley, from the Frederick faclity, Maryland);
33 i semal 10-fold diludons were inoculated intracerebrally into
four to tight hamsters. Amimals were then observed for 10 months
(as were three cages of uninoculated sentnel hamsters), and the
brains from all sick animals were examined hiswlogically for
spongiform change. Virus infectivity titres (method of Reed and
Meunch) were expressed as logarithms of the median lethal dose
(log,,LD,) per 33 g inoculum volume.

The tnigal infectvity of 4-8 log units fell to between 2-2
and 3-0 log units of residual infectivity at the end of the 3
years, and an additonal 1-3 log units had leached into the soit
lying immediately under the petri dish that was perforated
top and bottom. No infectivity was derectable in the lower
layer of soil 4-8 cm beneath the bottom of the dish or in the
soil surrounding the unperforated dish. None of the sentinel

anumals caged with the noculated animals became ill.
Before nitrocellulose fiitration (to eliminate bacteria) the
controt virus-soil mixture had an infectivity of 7-5 log unirs,
compared with 4-8 after filaton. [f filoration losses were
the same for all specimens, the buned samples may have
contained nearty 1000-fold more infectivity than is shown
below:

Specrmen Total
infecuvity  volume infectious=
Mareciai Hirac* fmi) s
Conuol virusisoil muxturet 48 9C 170 358 000
Top-driiled dish ¢ [}¢ el ¢l 428 000
Soil under dish {2} [ 1200 0
‘Top/bottom-drilled dish (3) 30 %0 2700 000
Upper soil laver under dish (4) 1-3 600 35% 000
Lower soil laver uader digh (5) 08 600 o

Hntectanty titre (per 33 ul mocuium) and 1013} Infectous s i
log, LD

TSpecimen stared # ~ 70°C dunng 3 year expenment

1Numbers In parenthetes correspond 1o those in the figure

SNG yvirus getected in undiuted inocutum

This experiment establishes the durability of scrapie virus
exposed to natural environmentz! conditons for 3 vears, and
also shows that most residual infectvity remains in the
ongnally contaminated soil, with Lttle leaching. Our dara
help to explain how, in Iceiand, healthy fiocks of sheep
contracted scrapie after being brought to vacant farmland
that had 3 vears earlier been grazed bv scrapie-affected
flocks.! Other unconvenrtional viruses, such as Creutzfeldi-
Jakob agent,’ all of which are highly resistant 10 ordinary
methods of disinfection, may also survive for a long ume in
contaminared environments. We do not know whether such
persistence has any role in the epidermology of human
disease**—for example, as a means of species-crossing
mansmussion  of  scrapie  or  bovine  spongiform
encephalopathy (BSE} or as a2 mechanism for the spread of
Creurzfeldr-Jakob disease—-but our findings leave these
possibilines open to consideraton. We do suggest that the
practice of ploughing-under carcasses of animals dving of
scrapie or BSE, even with the addition of quicklime, be
abandoned, and that such arumals be excluded as a source of
bone meal in fertilisers, unless it is first autociaved.
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ADDRESS: Laboratory of CNS Studies. National institute of
Naurological Disorders and Stroke, National institutes of
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