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Oxford
3rd February 1989

To The Secretary for State for Health, &
The Minister for Agriculture, Fisheries and Food,

As you know, in April 1988 I agreed to chair a Working Party which was to be set up to
examine all aspects of the newly identified cattle disease called Bovine Spongiform
Encephalopathy (BSE) and to advise accordingly.

Following the first meeting of the Working Party on 20 June 1988, I wrote to your
Departments with two recommendations which we considered needed urgent attention. The
first was that as a precautionary measure, at least until more is known about BSE, the
carcases of affected animals should be destroyed. The second was that an expert
Consultative Committee on Research should be established to advise on the research

which is in hand and that which is required to answer questions identified by this

Working Party. I am very pleased that the Government accepted and implemented both
these recommendations, as described in the Report.

Three further recommendations were made following the second meeting on 10 November
1988. These were, firstly, that the ban on the use of ruminant-based protein in

rations for ruminants should continue indefinitely. This recommendation was made
because the Working Party could not be wholly sure that rendering as currently

practised would eliminate the agents causing BSE. In addition, although the

transmission of BSE via milk is very unlikely, we recommended that milk from suspect
BSE cattle should be destroyed as a precautionary measure. Finally, we re-emphasised

a point made in my earlier letter, namely, that it was vital to be able to "keep tabs"

on offspring of affected animals in order that the question about maternal

transmission can be answered.

Again I am pleased to be able to record the Government’s positive response with the
prohibition on the use of milk from suspect animals for human or animal consumption
and an extension of the feed ban throughout 1989, together with a statement by the
Minister that it will be necessary to continue the feed prohibition beyond the end of
1989 unless processing methods which are sufficient to destroy the agent have been
identified and are widely available.

We have now had an opportunity to consider further various aspects of this new disease
problem and accordingly make a number of recommendations. However, we wish to
emphasise that in several areas the need for any further action will be dependent on
the results of research into the disease. Furthermore, because of the nature of the
disease, particularly its long incubation period, results cannot be expected for some
time. In the circumstances the recommendations focus on the importance of this
research. We have tried to identify the main areas of research which we regard as
essential and those which should be considered by the newly established Consultative
Committee on Research. '
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1. INTRODUCTION

The establishment of the Working Party on Bovine Spongiform
Encephalopathy (BSE)

In May 1988 a Working Party was established to examine the implications of Bovine
Spongiform Encephalopathy (BSE), a newly identified neurological disorder of cattle,
in relation to both animal health and any possible human health hazards and to advise
the Government on any necessary measures. ’

Membershi

The membership: Professor Sir Richard Southwood, PhD, DSc, F.I.Biol, FRS - Linacre
Professor of Zoology, University of Oxford, (Chairman).

Professor M A Epstein, CBE, MD, DSc, PhD, FRCPath, FRCP, FRS - Emeritus Professor of
Pathology, University of Bristol. ’ .

Dr W B Martin, PhD, DVSM, F.I.Biol, FRSE, MRCYVS - formerly Director of the Moredun
Research Institute in Edinburgh.

Sir John Walton, TD, MD, DSc, FRCP - Warden of Green College, Oxford; formerly
Professor of Neurology, University of Newcastle upon Tyne.

Expert Adviser - Mr J Wilesmith, BVSc, MRCVS - Ministry of Agriculture, Fisheries and
Food.

Joint Secretariat - Dr H Pickles, PhD, MRCP - Department of Health.

Mr A J Lawrence - anistry of Agriculture, Fisheries and Food.

Terms of Reference

The terms of reference are "To advise on the implications of Bovine Spongiform
Encephalopathy and matters relating thereto".

2. HISTORY OF BOVINE SPONGIFORM ENCEPHALOPATHY

The disease

Bovine Spongiform Encephalopathy (BSE) is a slowly progressive and ultimately fatal
neurological disorder of adult cattle. It has been given this name because of the
spongy appearance of brain tissue, known technically as grey matter vacuolation, when
sections are examined under the microscope. BSE was first identified as an entity by
the Ministry of Agriculture, Fisheries and Food's Central Veterinary Laboratory,
Weybridge in November 1986 (51), although retrospective consideration of clinical -
records suggests that it may have occurred as early as April 1985. All the available
evidence suggests that BSE belongs to a group of progressive, degenerative diseases of




the central nervous system, which invariably prove fatal. They are caused by a group
of unconventional transmissible agents. The other similar diseases include scrapie in
sheep and goats, transmissible mink encephalopathy and Creutzfeldt-Jakob Disease (CJD)

in humans (43,10,6) [see Section 3].

2.2 Clinical signs

The clinical signs involve behavioural, gait and postural abnormalities and usually
begin with evidence of apprehension, anxiety and fear. Some animals may paw the
ground or continually lick their nose. There is increased reaction to sound and
touch. A swaying gait, sometimes coupled with high stepping of the feet, is most 4
.evident in the hind limbs. Signs may progress from reduced milk yield, weakness and
. loss of condition, to frenzy and aggression. Kicking and general nervousness in the .
milking parlour are frequently reported signs. The gait abnormalities can be seen on
grassland, especially when urged to move at the trot. On concrete, difficulty in
turning may be accompanied by slipping and falling. In the advanced stages animals
become recumbent (51,48,52).

2.3 ration of illn n f nimal

“  Following the onset of clinical signs, the condition of the animal deteriorates until
it either dies or becomes unmanageable and has to be destroyed. This usually takes
anything from 2 weeks to 6 months as illustrated at Figure 1. Since the advent of
compulsory notification and slaughter, the average time between notification and
slaughter has been 8 days, with over 80% slaughtered within 3 weeks. All the cases of
BSE have occurred in adult animals, with an age range of 3 to 11 years. However, most
cases have occurred in animals between 3 and 5 years of age as shown in Figure 2.
There is evidence that if the animal is stressed, eg on separation from the herd or on
being sent to market, the development of clinical signs accelerates (G Wells & J
Wilesmith, personal communication).

2.4 Diagnosis

Observations on suspect cases of BSE over a period of ‘time have provided a sound basis -
for clinical diagnosis. Preliminary studies in relation to the use of .
electro-encephalograms (EEG) as an ancillary aid to diagnosis have shown that the EEGs
in two cases of BSE differed markedly from those seen in similarly aged clinically
normal cattle and those recorded from cases of other types of experimental
neurological disease in other ruminants (1). The EEG abnormalities also show a

— striking similarity to those which are usually found in human CJD. Confirmation of
disease is however only possible following post-mortem histological examination of
brain tissue. The unconventional agent which is thought to cause BSE is quite unlike
any bacteria or known viruses. Its structure and manner of replication does not
provoke any detectable antibody response in the host. Because of this there is at
present no blood or other tissue test available for detecting the disease in the live
animal.

2.5

2.5.1 In the period from November 1986, when the disease was first identified as a
separate entity, to 31 December 1988 there were 2160 confirmed cases on 1667 farms.
The current incidence is estimated to be in the region of 350-400 confirmed cases a
month. This represents an annual incidence of around 1 case per 1000 in adult cattle
in Great Britain where the total population of adult cattle is 4 million. As
indicated in paragraph [7.2.3] it is considered that this provides an accurate picture
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of the incidence of the disease in Great Britain. A feature of the disease so far has
been that in the majority of affected herds only a single animal has developed tl_ne )
symptoms (52). Although cases of BSE have occurred in most parts of Great Britain
there has been a much higher concentration in the southern half of England: An
illustration of the geographical distribution of the incidence and number of‘ dairy )
herds with confirmed cases up to 31 December 1988 by region and county is shown in
Figures 3 and 4. ’

2.5.2 BSE was made a notifiable disease on 2] June 1988. From that date it became a legal

2.6

3.1

requirement to report suspect cases. Before then most reports of suspect disease were

made by private veterinarians to the Ministry of Agriculture, Fisheries and Food's
Veterinary Investigation Centres. Up to 21 June 1988 867 cases of disease were

confirmed. From then up to 31 December 1988 974 cases were confirmed. The number of
cases confirmed by month and year is shown at Figure 5.

Incidence of disease elsewhere

BSE has not been reported outside the British Isles but two research workers have
reported that they suspected the presence of a scrapie-like disease of cattle in the
USA (36). However, the combination of critical factors whith has probably led to the
emergence of the disease in this country [see section 4.2] may not exist in many other
countries, if anywhere. These factors include the existence of a sheep population in
which scrapie occurs and a feed and cattle industry which produces and uses
ruminant-derived meat and bone meal in calf rations.

3. TRANSMISSIBLE SPONGIFORM ENCEPHALOPATHIES
The causative agents

There are a number of transmissible spongiform encephalopathies af fecting animals and
man which are caused by unconventional infectious agents (43,6). The agents
responsible have not been completely characterised, although their composition appears
to be very similar, with a peptide as a major component. There are three conflicting
interpretations of existing knowledge (25), the agent being termed either a prion, a
virino, or a filamentous virus and defined as follows: -

i. "a prion is a small infectious pathogen containing
protein (PrP); it is resistant to procedures that
modify or hydrolyze nucleic acids." (42).

ii. "a viring is an infectious pathogen containing a core of
nontranslated nucleic acid associated with cellular proteins” (30).

iii. a filamentous viruys; it being argued that scrapie agent's resistance to
inactivation is limited to small subpopulations and is not unlike that of
conventional viruses (45).

These small infectious agents have also been termed "slow viruses”, "unconventional
agents” and "subviral pathogens". They are unusually resistant to heat and to the
normal sterilisation processes (31) [see para 3.9 below].
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The most widely recognised spongiform encephalopathy of animals is scrapie, which is a
fatal progressive neurological disorder of sheep. Scrapie has been reported from many
countries of the world and has been recognised in British sheep flocks for over two
centuries, having been first recorded in 1732. It affects sheep and goats naturally

and can be transmitted experimentally to several animal species, particularly mice,
after which the disease may be passaged in that species with a significantly reduced
incubation period. There are a few records of similar encephalopathies arising
naturally in animals such as a transmissible encephalopathy in mink (Mustela i
vision) (26), chronic wasting disease in captive mule deer (Odocoileus

hemionus) and a spongiform encephalopathy in a sub-species of the red deer, the .
Rocky Mountain elk (Cerus elaphus sibiricus nelsoni) in captivity (53,54). None

of these diseases has been reported in similar species, captive or wild, in this

country. Transmissible mink encephalopathy (TME) is believed to have arisen as a
result of feeding raw sheep offal to ranched mink.

Transmission of the scrapie agent occurs naturally between sheep. Both maternal and
lateral transmission is recognised (14) though the precise mode of transmission is not. -
known (29) [see para 5.1.2). Clinical disease does not generally appear until sheep

are between 2.5 and 4.5 years of age. Affected sheep show behavioural ghanges such as
intense itching (hence the name scrapie) and incoordination which progresses to an
inability to stand and eventually death. Antibodies to the scrapie agent have never
been detected and no test which will confirm the presence of disease during life has
ever been discovered.

Brain changes are predominantly degenerative, the main feature being cell vacuolation.
There is neuronal loss and gliosis. Another feature of scrapie, and all spongiform
encephalopathies, is that inflammatory reaction is minimal or absent. In addition,
abnormal fibrils, "scrapie associated fibrils" (SAF), can be detected in infected

brain extracts with the electron microscope (39). The presence of these fibrils is

now recognised as one identifying feature of the spongiform encephalopathies.
Molecular studies of the fibrils from the brains of cattle affected with BSE have
shown that they contain the same type of glycoprotein as is present in SAF (28). The-
pathological changes in hound ataxia and feline dysautonomia are quite different from
those of the spongiform encephalopathies.

Strain variations of the scrapie agent have been recognised from mouse studies on the
basis of pathological and biological properties (12).. An unusual feature of the agent
is its remarkable resistance to inactivation by a wide range of physical and chemical
treatments'such as ultra-violet light and formalin (23,16) [see para 3.9]. Although
scrapie is' caused by an infectious agent the expression of the disease depends on host
genetic factors (15).

n i ncephal hi

Kuru, Creutzfeldt-Jakob Disease (CJD) and its even rarer variant, the Gerstmann-
Striussler-Scheinker (GSS) disease, are spongiform encephalopathies described in man.
Like the animal disorders, they are progressive and universally fatal. Kuru is a
spongiform encephalopathy that at one time was common in certain tribes in New Guinea,
although not recognised elsewhere. Transfer of infection by the subviral pathogen

was thought to occur through ceremonial handling and ingestion of human brains

affected by the disease (21). As the disease is not vertically transmitted, the

incidence of Kuru has decreased dramatically since these practices ceased around 1956,
although several cases still occur each year in patients over 30 years of age; this is
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3.5

3.6

3.7

consistent with an incubation period of 30 years or more (2).

Although a rare disease, occurring at an incidence of around 0.5 to 1.0 case per
million per annum , CJD has been the subject of extensive study and the possibility of
a relationship with scrapie explored. A small number of cases can be attributed to
iatrogenic transmission from other cases of CJD through the transplantation of nervous
tissue and corneas, and the use of brain electrodes and human growth hormone (44).
In the majority of cases of CID, the source of infection cfmnot be determined.
Familial cases are a small minority (generally under 10%®*") and there is a little
support for direct case- to-case transmission. The epidemiology suggests that CJD is

a disorder of minimal infectivity with an as yet undetermined route of transmission
and a long incubation period: current evidence, from the small number of cases that
have followed growth hormone treatment, is of periods up to 20 years. This group of
cases also suggests that symptomless persons may exhibit pathological features in the
brain tissues. The much more common dementia, Alzheimer’s disease, is not considered
one of the spongiform encephalopathies, for although there are several overlapping
properties (33,34), it is not generally regarded as transmissible.

Investigation of possible association between animal and human spongiform

encephalopathies v

Over the years, various studies have been conducted in dfder to explore the

possibility that scrapie in sheep might be a source of CJD in humans (4,24,11,7).

These include studies designed to examine tentative associations between sheep and
CJD. In one of the most recent studies (7), a total of 329 patients was identified in
France between 1968-1982 as having died of CJD. On the link with scrapie, the authors
wrote: - .

"Conflicting evidence has been accumulated in our study about the possibility that
scrapie in sheep might be a source of CJD in humans. Although two of the patients

in this series were shepherds, no case of CJD occurred in any other occupational group
in direct contact with sheep carcases or products. The regional distribution of CJD

was unrelated to the location of scrapie-infected flocks of sheep, or to the

commercial destinations of lamb from areas in which scrapie was endemic. In one
endemic area, we were unable to isolate scrapie virus from either brain or visceral
tissue taken from lambs and ewes selected at random in a centrally located

slaughter house. The high incidence of CJD found in Algerian and Tunisian immigrants
could have been either genetically determined, or the result of early environmental

viral contamination, including youthful exposure to the heavily sheep-oriented North
African cuisine” (7). :

In studies of the worldwide incidence of CJD, associations with eating sheep brain or
eyeballs have been described (4,11), but transmission by the oral route from sheep is
not supported by other evidence, including a case control study in Libyan Jews

(24). There are obvious difficulties in relating a disease with a very long

incubation period to dietetic habits. CJD occurs at its usual frequency in Japan where
scrapie is very rare and Australia where it has never been recorded; CJD has also been
reported in a lifelong vegetarian (7).

Scrapie has been endemic in Great Britain for centuries without there being any
evidence to show an incidence of CJD higher than the international average in the
human population (37).

;|
I

* except in Chile (27%) (22) and Csechoslovakia where

up to 36% of cases in the rural population are familial (s8)













































































































































































































