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ABSTRACT 

Transmissible Sponqiform Encephalopathies (TSE's) are a group 
of diseases that affect certain types of animals and can also be 
found in humans. Transmissible refers to the fact that the 
diseases can be transferred or spread. Sponqiform refers to the 
groups of holes which form in the brain and Encephalopathy 
means degenerative brain disease. 

Each TSE disease has a separate name but all have the same 
underlying infective agent the Prion. The diseases are 
characterized by a long incubation period; degenerative 
changes in the brain associated with a 'prion' agent; and all 
are invariably fatal. 

Dr Stanley Prusiner labeled the unusual infective agent as a 
Prion. The term links it with the proteinacious infective 
properties that it has. Prions are not bacteria or a virus but 
protein molecules that are capable of replication through 
changing the shape of normal proteins. The normal prion. found 
in mammals. is coded for by a gene found on chromosome 20 also 
known as the PrP gene. The abnormal form of the PrP gene is 
coded as PrPsc. 
There are four prion diseases that occur in humans: Creutzfeldt 

Jakob disease (CJD). Gerstmann-Straussler-Scheinker syndrome; 
Kuru; and Fatal Familial Insomnia. There are also four TSE 
diseases which occur in animals: Scrapie of sheep and goats; 
mink TSE; chronic wasting disease of American mule deer and elk; 
and Bovine Spongiform Encephalopathy (BSE) - also known as -Mad 
Cow Disease'. 

Scrapie in sheep and goats is the most well known TSE and has 
been around for almost three centuries. It is found in Britain. 
Europe and North America. The characteristics of the disease are 
loss of condition. nervous signs and a peculiar skin irritation 
that causes the sheep to rub or scrape themselves to relieve 
itching - hence the term Scrapie. 

Bovine Spongiform Encephalopathy or Mad Cow Disease appeared 
in the United Kingdom in Kent in 1986. It was common practice 
for farmers to feed their cattle Meat and Bone meal 
supplementary feed that comprised ground up waste material 
from sheep and beef. The way in which the meat and bone meal was 
processed changed in the early 1980's. and this has supposedly 
led to infective scrapie tissue being fed to cattle. The 
previous method of rendering the meal inactivated the infective 
scrapie tissue - which is why it had not appeared before this 
process changed. 

Subsequently a ban was imposed on feeding ruminant waste to 
ruminants and a ban was placed on Specified Bovine Offals being 
allowed in to human food production in July 1988. 

The number of cases of BSE have not fallen off as sharply as 
the British Ministry of Agriculture. Fisheries and Food (MAFF) 



had hoped for. However, due to the afore mentioned bans and a 
cull of cattle over 30 months of age, the numbers are expected to 
tail off by the year 2000. 

Mark Purdey a UK organic farmer has a theory that the 
Government enforced use of organophosphates to kill the warble 
fly, has led to the out break of BSE. His controversial theory 
has not made him many friends within MAFF and chemical companies 
who supplied the treatment. He and his co-workers have had some 
unfortunate accidents in their quest for the truth of this 
matter. 

Compensation totaling millions of pounds has been paid out to 
farmers that have had cattle affected by BSE. 

The UK Government has been condemned in the way in which they 
handled the BSE epidemic. Some would say with an irresponsible 
attitude. Up until ,March 1996. the Minister of Agriculture had 
consistently denied that there was any risk to humans in eating 
beef affected by BSE (contrary to what scientist's had been 
trying to tell them). Then in March 1996, the UK Ministry of 
Health announced that 10 cases of a new variant strain of CJD had 
been isolated and there were tentative links to the cause of the 
disease being the BSE agent. 

Currently, the European Union has banned all British beef and 
beef product imports. This ban also extends to tallow which 
affects New Zealand tallow exports to China. The European Union 
does not accept that New Zealand is BSE or scrapie free they 
insist that we can not prove that we don't have either at 
present. 

Creutzfeldt Jakob Disease occurs in most countries at a rate 
of between 0 and 5 cases per million people. 

The new variant strain of Creutzfeldt Jakob Disease is causing 
concern in that it is targeting predominantly young people (18-40 
age group) l~ has a long incubation period, up to 24 month 
illness duration and more importantly is linked to BSE as the 
causative agent. 

There are many 
done in relation to 
Questions that arise 

what are the 

on going research projects and studies being 
tr03.nsmissible spongiform encephalopathies. 
in the search for more answers are : 
possible methods of transmission between 

species ? 
why is new variant C.JD only targeting young people ? 
is there proof that BSE is the cause of new variant CJD ? 
is it safe to be eating British beef ? 
what are the chances of the new variant CJD becoming an 

epidemic in the UK ? 

This report provides an overview in to the current information 
available on scrapie. ESE . CJD and new variant CJD, 
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1 • I NTRODUCT I ON 

This ~epo~t ~eviews the data and 
available on T~ansmissible Spongifo~m 

specifically Sc~apie, Sovine Spongifo~m 
and C~eutzfeldt-Jakob Disease (CJD). 

info~mation cu~~ently 

Encephalopathies 
Encephalopathy (SSE) 

Knowledge about these g~oup of diseases is not complete. 
Sc~apie has been a~ound fo~ nea~ly th~ee hund~ed yea~s but it is 
not known what causes the disease o~ whethe~ it has eve~ been 
t~ansmitted to man. The~e is a belief held that sc~apie was the 
cause of the SSE epidemic in the United Kingdom within the last 
10 o~ so yea~s. 

SSE o~ "Mad Cow Disease' as it is also called, has cost the 
United Kingdom cattle indust~y millions of pounds and with the 
appea~ance of a new fo~m of C~eutzfeldt-Jakob disease, the~e a~e 

links being made between it and SSE. This int~oduces f~esh ala~m 
~ega~ding the safety of S~itish beef and beef p~oducts. 

The S~itish Gove~nment's ~esponse to the SSE epidemic was to 
p~ovide compensation to fa~me~s that had lost stock to the 
disease. The Gove~nment was, howeve~, slow to heed the wa~nings 
f~om scientists and ~esea~che~s about the ~isk to man f~om SSE. 
Not until Ma~ch 1996 when the fi~st ten cases of the new va~iant 

f~om of CJO we~e ~epo~ted, did the Gove~nment issue a statement 
that SSE and the new va~iant CJD may be linked. While the 
evidence is not conclusive, cu~~ent info~mation available 
points to the~e being a link. 

While steps we~e taken to cu~b the SSE epidemic, policing these 
measu~es has been a difficult task. The ban on ~uminant feed and 
Specified Sovine Offals was not as effective as UK MAFF had hoped 
p~obably due to non-compliance of fa~me~s and the fact that 
cattle bo~n afte~ the bans had cont~acted SSE. 

The~e appea~s to be a ~elationship between sc~apie, SSE and 
CJO. Sc~apie infected meat and bone meal is thought to have 
caused SSE, and SSE infected beef p~oducts is thought to be the 
cause of the new va~iant CJD. 

The completion of ~esea~ch and expe~iments into the a~ea of 
t~ansmission between species may give mo~e definitive answe~s. 

- The issues of animal and food safety ~ests with all concerned 
in the meat indust~y chain. These issues a~e not limited to the 
UK alone. In New Zealand we must be diligent about animal 
health, p~oduction safety and food safety to the consume~. The 
consume~ also has a ~ight to know what they a~e pu~chasing and 
eating. 

P~oduce~ - P~ocessor - Manufactu~e~ - Consume~ and Gove~nment 

must all take pa~t in the issue of safety. 
The info~mation in this ~epo~t is cu~~ent up to Novembe~ 1997. 
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TRANSMISSIBLE SPONGIFORM ENCEPHALOPATHIES 

2.1 SCRAPIE 

Scraoie has been categorized as a slow virus disease. It is a 
+atal transmissible disease +ound in most breeds 0+ sheep and 
can a++ect either sex, although usually seen in breeding ewes. 
The disease is characterized by a long incubation period 0+ up to 
8 years with an average incubation 0+ 3.5 years. 

While there are no gross pathological lesions to be noted, 
there are changes within the minute structure 0+ tissues. 
Speci+ically, within the central nervous s y stem vacuoles or 
spaces appear within the cells creating a soongy-like lesion. 

Scrapie mani+ests itsel+ within the sheep and is exhibited in 
two ways. 

Firstly, Pruritis or irritation 0+ the skin. This causes 
the sheep to rub or 'scrape' against +ixed objects which in turn 
causes extensive loss 0+ wool. 

Secondly are neurological signs such as exaggerated and 
uncoordinated gait. A high stepping gait in the +ront legs is 
common with +ailure 0+ muscle co-ordination in the hind legs. At 
rest a sheep may sway, stand awkwardly or even lose its balance. 
The progression 0+ the disease leads to loss 0+ condition and 
emaciation. (Bruere & West 1993) 

Scrapie produces a peculiar skin irritation +ollowed by 
rubbing, nervous signs and severe loss 0+ condition. 

Photo la. Sheeo a++ected with advance scrapie 
(Sheep Production vol 2: p269) 
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2.2 BOVINE SPONGIFORM ENCEPHALOPATHY 

"Mad Cow Disease" 

Much has been w~itten about Mad Cow Disease since its 
discove~y in the 1980's. Secause it is ~elatively new, it has 
had the ~ull bene~it o~ the media to tell its sto~y a luxu~y 

not a~~o~ded its cousin sc~apie, which has been ~eco~ded ~o~ 

250 yea~s. Television, ~adio, newspape~s, books and magazines 
have all played a pa~t in dispe~sing in~o~mation, statistics and 
sto~ies su~~ounding the out b~eak o~ SSE. 

In 1986, SSE was con~i~med in dai~y cows on a ~a~m in Kent, 
England. Thei~ i~~itable behaviou~, ~ea~ o~ the ~a~me~, changes 
in tempe~ament and subsequently loss o~ appetite and milk 
p~oduction p~eceded the cows deaths. The b~ains ~~om the cows 
we~e analysed by the Cent~al Vete~ina~y Labo~ato~y in Weyb~idge~ 

U.K. and the spongi~o~m encephalopathy was diagnosed. The 
disease has p~obably existed since 1982. It is a disease 
almost ce~tainly linked to sc~apie, possibly th~ough the 
feeding o~ sc~apie in~ected meat and bone meal to cattle. 

In S~itain meat and bone meal had been ~ed to cattle fo~ many 
yea~s p~io~ to the out b~eak o~ SSE. S~ue~e & West(1993) and 
Science behind the News (June 1996) both ~epo~t on the meat and 
bone meal theo~y. In 1981 manufactu~ing plants changed the way 
in which they p~ocessed animal ca~casses into meat and bone meal. 
P~io~ to this time the plants had used a hyd~oca~bon solvent and 
heat t~eatment to ~emove ~at ~~om the meal, which appea~s to have 
p~evented the sc~apie agent ~~om ente~ing the meal. However, 
~emoval o~ these p~ocesses no longe~ p~otected cattle f~om the 
sc~apie agent. 

Anothe~ theory is that it was SSE that was in meat and bone 
meal and not scrapie. The change in manufactu~ing of the meal 
allowed SSE to spread amongst cattle. Why SSE hadn't appea~ed 
be~o~e this time seems to be a case of good luck ~athe~ than good 
management. SSE may have been a~ound as a ~a~e cattle disease 
with simila~ symptoms to that o~ grass staggers. Sy chance 
a~ound 1980's an in~ected cow's waste tissues were used in meat 
and bone meal and fed to othe~ cows and so on. 

The 
1982. 

p~ocessing changes occu~~ed 

SSE was not diagnosed until 
existed since 1982. 

~~om the late 1970's until 
1986 though it possibly 

"the 4-yea~ lag between when the solvent was ~emoved f~om 
the meat and bone meal manu~actu~ing p~ocess and the ~irst 
~epo~ted cases o~ SSE in 1986 suggested that the disease had 
a long incubation pe~iod. This was later p~oved co~~ect." 

Science behind the News 1997 
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In the pe~iod between 1981 and 
no signs o~ symptoms o~ the disease. 
cattle would have been used in 
epidemic was possibly d~iven by the 
cattle. 

1986 in~ected cattle showed 
Some o~ these unsuspected 
meat and bone meal - the 
'~ecyc 1 i ng' o~ i n~ected 

2.3 HUMAN SPONGIFORM ENCEPHALOPATHIES 

CREUTZFELDT-JAK08 DISEASE 

C~eutz~eldt-Jakob Disease (CJO) was discove~ed in the ea~ly 
1920's by two Ge~man Psychiat~ists, Al~ons Jakob and Hans 
C~eutz~eldt. 

It is one o~ ~ou~ TSE diseases that occu~ in humans. The 
othe~s a~e Ge~stmann-St~aussle~-Scheinke~ synd~ome, Ku~u, and 
~atal ~amilial insomnia. 

Gerstmann-Straussler-Scheinker syndrome is an inhe~ited disease 
that a~~ects some 50 extended ~amilies. Loss o~ coo~dination 
p~ecedes dementia and the cou~se o~ the disease can take up to 6 
yea~s be~o~e death. (Wa~~en Judd 1996) 

Kuru occu~~ed in the ~emote Fo~e natives o~ the New Guinea 
Highlands. In the Fo~e language ku~u means 'shive~ing'. The 
spongi~o~m b~ain changes and neu~ological and muscula~ symptoms 
a~e exhibited along with behavioral and personality changes. The 
disease was p~evalent among women and children o~ the Fore 
tribes, att~ibuted to the ritual cannibalistic practices 
that accompanied the care o~ the dead. It was common p~actice 

~or the brain o~ the dead to be eaten as a rite o~ mourning and 
out o~ ~espect ~o~ the dead kinsmen. Women and child~en we~e the 
main mourners. 

The incidence o~ Kuru has declined since the 1960's probably 
due to the decrease in the cannibalistic p~actice. (Merck Manual> 

Fatal Familial Insomnia is anothe~ human disease akin to 
CJO. Unt~eatable insomnia progresses to ove~all impai~ment o~ 

the body's nervous and muscular systems. In advanced cases the 
patient may have hallucinations which is ~ollowed by coma and 
death. The mean age is 49 and the course o~ the disease takes 
about a year. (Warren Judd 1996) 
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Creutz~eldt-Jakob 

neurologic 
br a in. 

disorder, 

Disease is a progressive degenerative 
characterized by spongi~orm changes in the 

CJD occurs worldwide at a rate o~ between 0 5 per million 
people per year. 

It is characterized by a late age onset o~ 60 - 79 years. The 
youngest person diagnosed was 17 years old. It has a long 
incubation period o~ many years. The disease ends in death 
a~ter a 3 - 12 month illness. Some patients with clinical CJD 
remain ill ~or up to 2 years. 

The disease is progressive, ~atal and untreatable. 
The signs and symptoms o~ the disease are con~usion, 

progressive dementia, ataxia (~ailure o~ muscle co-ordination) 
and loss o~ re~lexes and sphincter control. 

2.4 INFECTIVE TISSUE 

SCRAPIE 

Brain 
Spinal cord 

medium risk -

Embryo 
Placenta 
Tons i 1 
Spleen 
Lymph nodes 

Brain 
Spinal Cord 
Eye 

Ileum 

not detected or risk unknown 

Blood, heart muscle 
Kidney, mammary gland 
colostrum 
Muscle, milk, serum 
testis 

Colon 
thymus 
bone marrow 
blood, heart 
Muscle, milk 
testis 
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Brain tissue 
Spinal ~luid 

cornea, kidney, 
lymph, pancreas, 
lung, liver, 
placenta 

Blood 
Urine 
~aeces 

sweat 
saliva 
sputum 
milk 



3.0 THE PRION THEORY 

Among the scienti~ic wo~k and the media hype about SSE and 
CJD, one point is commonly ag~eed upon - that the exact cause 
the spongi~o~m encephalopathies is unknown. No causal agent has 
been isolated o~ seen unde~ mic~oscopes. 

The o~iginal idea was a slow acting vi~us but it soon 
t~anspi~ed that the causal agent o~ the diseases lacks genetic 
mate~ial. that is, it does not have DNA o~ RNA in which to 
~eplicate itsel~. 

Dr. Stanley B. Prusiner o~ the Unive~sity o~ Cali~ornia evoked 
a great deal o~ skepticism in the early 1980's with this notion. 
He suggested that the diseases were caused by in~ectious agents 
made o~ protein and he named them Prions. 

So what are Prions? 

Brains o~ normal mammals contain a p~ion p~otein, PrPc, which 
is usually located on the cell sur~ace o~ nervous tissue. This 
protein is coded ~o~ by a gene (PrP gene), ~ound on chromosome 20 
in humans. The function o~ P~Pc is not known. 

In the case o~ spongi~o~m encephalopathies, the PrP gene is 
altered and is coded as PrPsc. 

So i~ the in~ective agent that causes TSE's is a protein and 
does not have genetic mate~ial to establish in~ection in a host, 
then how is it sp~ead? 

Prusiner and his colleagues concluded that the P~ions multiply 
in an incredible way. They convert normal p~otein molecules into 
dange~ous ones simply by inducing the benign molecules to change 
thei~ shape. (P~usine~ 1995) 

Prusine~'s p~ion theory was radical to say the least. However, 
as time has gone by Dr Prusiner's explanation has been accepted. 

P~oteins a~e long, chain-like molecules, and the chain can fold 
up in di~~erent ways. What is di~ferent is that non-~unctiQnal 

Prion proteins force ~unctional prion- p~oteins to change shape 
and become non-~unctional. 

A F~ench scientist Dr Corrine Lasmezas and her team challenge 
Prusiner's theo~y. They have ~ound that it is possible to 
transmit BSE to mice and then ~~om one mouse to another without 
any sign o~ the unhealthy p~ion protein building up. The mice 
developed a ~ull ~ange o~ BSE symptoms but did not show any signs 
o~ the Prions. Given time, all the mice allowed to live long 
enough, developed the prion p~otein. Dr Lasmezas is suggesting 
that p~ions are not the cause of BSE but ~athe~ anothe~ symptom 
o~ it. Some other agent is doing the actual in~ecting. 

The Economist Jan 1997 
In Octobe~ 1997 it was announced that Dr. Stanley Prusine~ was 

awarded the Nobel Prize ~or Medicine ~o~ his work on the Prion 
theo~y. 
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3.1 DESTRUCTION OF THE INFECTIVE AGENT 

Transmissible Spongi~orm 

untreatable and there is no 
against the disease. 

Encephalopathies are ~atal, 

apparent host immune response 

Scrapie has been found to be resistant to inactivation by 
heat, ~ormaldehyde, ultra violet light, freezing or 
radiation(Bruere & West 1993) 

CJD agent is resistant to ~ormalin and standard sterilization 
(The Merck Manual 16th ed.p210) 

The in~ective agent that causes BSE is resistant to standard 
sterilization methods also. 

The agent can be inactivated by intensive prolonged periods 
o~ heat ie, Autoclaving 1340C ~or 15 minutes or by a cleaning 
solution o~ Sodium Hypochlorite. 

3.2 DIAGNOSIS - IMMUNITY - TREATMENT 777 

Currently work being done on a diagnostic test ~or BSE. At 
present diagnosis is made when an animal dies and the brain is 
dissected ~or analysis. The appearance or absence o~ spongi~orm 
holes con~irming or negating the disease's presence. 

The brain protein 14-3-3 is released ~rom a CJD in~ected 

brain. The presence o~ this protein is detectable in the spinal 
~luid. However, as a diagnostic tool, this test is not solely 
conclusive. 

There is no apparent immunity against TSE's. 
A Japanese scientist, Shirou Mohri, 

thymus (both important ~or immunity) ~rom 

removed the spleen and 

injected it with scrapie. It made no 
development of the disease, in other words 
made against the disease. (Dealler 1996) 

a mouse and then 
di~~erence in the 

no antibodies were 

For development o~ a TSE disease, there has to be a certain 
level o~ in~ectivity reached ~or the animal to exhibit symptoms -
it is cumulative. Give an animal small amounts o~ in~ected 

material and when a certain level is reached then it will exhibit 
signs o~ the disease. 

This may be the cause o~ great concern in the case of humans 
ingesting in~ected beef. 

At present, there is 
encephalopathies. 

no treatment ~or tvansmissible spongifovm 

Experiments done 
Mark Purdey, on cows 
disease temporarily 
anti-dote. 

in England by Christopher Budge 
with BSE, ~ound that the symptoms o~ 

relapsed with the use o~ nerve 
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4.0 TRANSMISSION OF SCRAPIE 

According to Bruere & West (1993) the scrapie agent can be 
~ound in a range of sheep tissues. These include central 
nervouS system tissue such as the brain, although it was not 
~ound until 25 months of age. Lymph nodes such as tonsils were 
~ound to have the scrapie agent also. However, the important 
~i ~ dinas from the Agriculture and Food Research Council's 
Neuropathogenesis Unit in Edinburgh, suggests that the scrapie 
agent may be transmitted via embryos. Their experiment consisted 
o~ transferring embryos from scrapie infected sheep. Five of the 
20 lambs born developed scrapie. The scrapie agent was also 
~ound in full term placenta. 

This means that the scrapie agent can be spread laterally 
to other ewes (see figure 1.1) 

~i g 1. 1 

Lateral transmission of scrapie agent. 

Infected ewe 

~ 

~ 
Contaminated environment, 
e.g. pasture, bedding 

Placenta 

1 
Oral route 
scarification 

1 
Infection of 
another ewe 

Lateral transmission of scrapie agent 
(Bruere & West 1993 p359) 

It can also be spread to the lamb pre and post natally. 
(see ~igure 1.2) 

Infected ewe Pre-natal 

Infection of lamb Post-natal 

Vertical transmission 
possibilities 
(a) infection of ovum 
(b) transplacental infection 

Vertical transmission 
possibilities 
(a) licking 
(b) suckling 

Fig 1.2 Maternal transmission of scrapie agent 
(Bruere & West 1993 p 360) 

The ram does not appear to playa major role in the spread of 
the scrapie agent, according to Bruere & West(1993). However, 
scrapie was ~ound in a Su~~olk ram in 1952 in New Zealand. The 
ram had been imported from Britain in 1950 and in 1954 scrapie 
occurred on a Southland ~arm as a direct result of inadequate 
containment. It does not conclude whether the in~ection occurred 
via breeding ~rom the ram or whether the ram and/or progeny had 
contaminated the ~arm environment. (Sheep Prod. vol 2) 

Indirect contamination by the environment is possible 
the method be~ng via yards, needles, docking knives: 
troughs and bUIldings. (Bruere & West 1993) 
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4.1 INCIDENCE OF SCRAPIE IN NEW ZEALAND 

The United Kingdom would appea~ to be the main sou~ce o~ 

in~ection in the th~ee isolated cases o~ sc~apie in New Zealand. 
Sc~apie has existed in B~itain ~o~ at least two hund~ed yea~s 

and when we conside~ the ~act that the majo~ity o~ sheep ~locks 

in NZ we~e de~ived ~~om B~itain in the last centu~y, it is ha~d 
to believe that we a~e sc~apie ~~ee. 

It would appea~ that good ~o~tune may have played a hand in 
the absence o~ sc~apie in New Zealand. It may also be that the 
long sea voyage o~ up to six months may have acted as an en~o~ced 
qua~antine and in~ected ewes would have been disposed o~ at sea. 
In the 1850's la~ge numbe~s o~ Me~inos we~e sou~ced ~~om d~ought 

st~iken a~eas in Aust~alia and they we~e conside~ed to be 
sc~apie ~~ee. (B~ue~e & West 1993) 

The Su~~olk sheep~ would appea~ to be a 
incidence o~ sc~apie in B~itain so why did 
conside~ing they have been impo~ted in to NZ 
~lock numbe~s may account ~o~ this as is the 
sheep impo~ted we~e luckily sc~apie ~~ee. 

b~eed with a high 
it not appea~ in NZ -
since 1913? Small 
p~obability that the 

As stated ea~lie~, a Su~~olk ~am b~ought in to NZ in 1950 
developed sc~apie in 1952. Sc~apie then appea~ed on a Southland 
~a~m in 1954 as a ~esult o~ inadequate qua~antine and ~ollow-up. 

< A se~ious containment exe~cise ensued which lasted ~o~ 
th~ee yea~s until e~adication was decla~ed . It involved 
the dest~uction of 4339 animals and the listing and 
movement cont~ol o~ stock ~~om 191 fa~ms ~o~ th~ee yea~s.' 

B~ue~e & West 1993:364 

Sc~apie was again diagnosed in 1976 and 1977. The two cases 
we~e ~~om a Finn sheep and an East F~iesian sheep, both o~ which 
were in quarantine on Mana Island. They we~e pa~t of a b~eeding 

exe~cise in exotic sheep b~eeds which was subsequently cu~tailed 

and the events which ~ollowed saw the dest~uction of several 
thousand sheep on Mana Island and C~ate~ Fa~m in Roto~ua. 

4.2 SCRAPIE IMPORTATION 

The ~isks of fu~the~ out b~eaks o~ sc~apie in New Zealand a~e 
conside~ed to be minimal due to st~ict qua~antine and ~egulations 
sur~ounding the impo~tation o~ sheep. 

In ea~ly 1997, AgResea~ch New Zealand applied to impo~t 

scrapie in~ected sheep b~ain into the count~y. The ~eason given 
for this was that mo~e mode~n techniques of testing, such as 
weste~n blot, could be used to convince and pe~suade Eu~opean 

gove~nments that New Zealand is sc~apie f~ee. Howeve~, at 
present New Zealand does not have the facilities to contain the 
disease. The application was denied by the Ag~icultural 

Secu~ity Consultative G~oup who we~e given the job as judge and 
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ju~y by the Minist~y o~ Agricultu~e. Appa~ently the European 
Union is ~e~using to acknowledge that NZ is sc~apie ~~ee 
because they a~gue that NZ does not use adequate methods o~ 

detection o~ sc~apie o~ BSE. 
Alte~native solutions a~e being looked into by MAF's Chie~ 

Veterina~y O~~ice~, O~ Ba~~y O'Neill. 
Scrapie has been a noti~iable disease in New Zealand since 

1955. 

5. TRANSMISSION OF BSE 

Expe~imentation has shown that the b~ain, 
co~d, and the eye a~e the only pa~ts o~ cattle 
could in~ect anothe~ animal. 

the uppe~ spinal 
with BSE which 

The expe~iments could not detect in~ectivity in any o~ 45 othe~ 
bovine tissues, including muscle (meat), pe~ipheral ne~ve tissue, 
intestine, lymph nodes, testis, p~ostate. semen. ovary. udde~, 

milk, uterine ca~uncle, placenta o~ placental ~luids 
(Royal Society o~ New Zealand June 1996) 

BSE in~ective tissue has been t~ansmitted to other mammals. 
Cats, mice, kudu are 3 o~ 14 animals that have become in~ected 
~~om BSE tissue. (fig 1.3) 

A study done by John Collinge et al at St 
Ma~y' s Hospi tal, London, has looked at the 

Spontaneous 
(or Familial) 

Disease 
Transmitted 

Disease 

p~p make up o~ the various animals that have 
cont~acted BSE in~ection , and at the common 
CJO and new variant CJO. They have 
discove~ed that new-va~iant CJO has st~ain 

characte~istics distinct ~~om other types o~ 
CJO and which resemble those of SSE 
t~ansmitted to mice. domestic cat and 
macaque, consistent with BSE being the 
source o~ this new disease. Fu~ther 

t~ials and studies a~e being done to confi~m 
these ~indings as are the possibility that 
BSE may have been transmitted to and is 
su~viving in the sheep population 

Deer 

Elk 

• ? 

Animals 

Domestic Cats 

I Felines 

Zoo Ungulates 

Primates 

Humans 

Sporadic CJD ~=:::::::=-'"'-~ Kuru 
Familial CJD Iatrogenic CJD 

GSS InvCJD I ?? 

F-FI 

New 
hei~ers 

Zealand was 
because of 

(Nature vol 383 24 Octobe~ 1996) 

The other aspect in the CJD and BSE scene 
is the lack o~ simple diagnostic techniques. 

An experiment in Yorkshire, UK was set up 
by MAFF to determine whether BSE could be 
vertically t~ansmitted either 
and/or dam to their progeny. 
chosen to p~ovide 350 Friesian 
the absence o~ Transmissible 
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encephalopathies 
we~e impo~ted into 
to be ~ecipient 

cows. 

associated with livestock. The maiden heife~s 
S~itain at 9 months of age in 1990 and 1991 

dams fo~ emb~yos collected f~om SSE infected 

The New Zealand heife~s we~e implanted with emb~yos at 22 
months of age. F~om these emb~yos the~e a~e 120 b~eeding 
females. As yet none of the animals a~e old enough to display 
SSE symptoms. The expe~iment is expected to conclude in the yea~ 
2000. (Ru~al News Ap~il 1 1996) 

Clai~e Powell, the UK ~epo~te~ fo~ the Ru~al News ~epo~ts that 
on August 1, 1996, the UK MAFF announced that inte~im ~esults 
f~om a t~ial had shown that mate~nal t~ansmission of SSE may be 
possible. 

The t~ial was ca~~ied out by the Cent~al Vete~ina~y Labo~ato~y 
at Weyb~idge in the United Kingdom. It involved two g~oups of 
mo~e than 300 animals. 

G~oup A consisted of offsp~ing of confi~med cases of SSE. 
G~oup S comp~ised offsp~ing of cows f~om the same he~d who had 
not developed signs of SSE at the age of at least six yea~s. The 
animals f~om both g~oups we~e kept until age seven o~ until SSE 
o~ anothe~ disease inte~vened. 

BSE occu~~ed in both g~oups. 
The following a~e the ~esults of the t~ial 

GROUP A GROUP B 

Offsp~ing of cows 
with BSE + 

No. of cattle 300 300 

No. of cattle 
to ~each 7 yea~s 273 273 

No. of cattle 
to develop BSE 42 13 

The Spongifo~m Encephalopathy Adviso~y Committee (SEAC) 
reviewed the ~epo~t into the study of mate~nal t~ansmission of 
BSE. 

It concluded that the evidence is not conclusive by any means 
but the possibility does exist that BSE can be t~ansmitted to 
offsp~ing. 

Just how the disease is t~ansmitted f~om cows to calves was not 
indicated in the t~ial. 
Sc~apie in sheep can be passed on f~om dam to p~ogeny via the 

placenta. 
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MEAT AND BONE MEAL 

Meat and Sone meal is the powde~ed ~emains o~ animals, and is 
used as eithe~ ~e~tilize~ o~ stock ~eed. 

It usually consists o~ waste mate~ial o~ by-p~oducts, a~te~ all 
usable mate~ial has been ~emoved ~~om an animal. 

FEED BAN 

Since June 1988, all possible cases o~ SSE had to be noti~ied 
to UK MAFF. Since July 1988, the ~eeding o~ ~uminant p~otein to 
~uminants has been p~ohibited. Soon a~te~ this a ban, known as 
the Speci~ied Sovine O~~al (SSO) ban was put in place. It 
~elates to speci~ic tissue such as b~ain, spinal co~d, ton-
sils, spleen and thymus. Muscle tissue, milk, and gelatin 
p~oducts have not been shown to t~ansmit the SSE agent. 

(Public Health Repo~t Ap~ 1996:26) 
The SSO ban was in ~esponse to UK MAFF's acceptance that the 

meat and bone meal was sp~eading the SSE epidemic. They 
calculated that the incidence o~ SSE should sta~t to decline 
~~om 1993. 

5.1 IMPORTATION OF BOVINE PRODUCTS 

The question about whethe~ it is sa~e to impo~t bovine emb~yos 

and semen ~~om the UK has been asked many times. 
An independent scienti~ic adviso~y panel was set up to look at 

the issues su~~ounding impo~tation o~ cattle emb~yo's and semen. 
M~ Sa~~y O'Neill, New Zealand MAF's Chie~ Vete~ina~y O~~ice~, 
stated that MAF believes it is sa~e to impo~t bovine genetics 
~~om the UK. Howeve~, a suspension o~ such impo~ts has been put 
in place in ~esponse to what he calls 'hyste~ia' linking 10 UK 
cases o~ CJO and SSE. 

Initially, bovine emb~yo's and semen we~e banned ~~om NZ in 
1989 ~ollowing the outb~eak o~ SSE. 
(Live cattle impo~ts we~e banned in 1988) 

The ban was li~ted in 1992, the same yea~ that standa~ds we~e 
imposed in ~elation to impo~ting bovine genetic mate~ial. These 
set o~ standa~ds we~e devised by the Wo~ld Animal Health 
O~ganisation 
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6.0 ORGANOPHOSPHATE LINK WITH 8SE -
conspiracy or coincidence 7 

Clai~e Powell, the UK ~epo~te~ ~or Ru~al News ~egula~ly updates 
New Zealand ~eade~s with the latest news on BSE. 

In July 1996 she w~ites o~ the Ma~k Pu~dey's o~ganophosphate 
theo~y. 

"Fo~ a numbe~ o~ yea~s i"la~k Pu~dey, a ~a~me~ and scientist 
~~om south West England, has publicly and vigo~ously 
maintained that chemicals compulso~ily used in the 1980s and 
ea~ly 1990s to e~adicate wa~ble ~lies, have played a 
signi~icant ~ole in the BSE situation." 

The wa~ble ~ly is an exte~nal pa~asite that lives on cattle. 
The chemical used in the wa~ble ~ly d~essing was a pesticide 

called Phosmet. It was a combination o~ o~ganophosphate and 
phthalimide (also used in thalidomide the d~ug p~esc~ibed in the 
1960s to t~eat the symptoms o~ mo~ning sickness in p~egnant 
women. The ~esulting side e~~ects o~ thalidomide on the ~oetus 

caused bi~th de~ects - commonly de~o~med o~ missing limbs) 
The wa~ble d~essing (as it is come to be known) was pou~ed 

along the backs o~ cattle to poison the wa~ble la~vae by 
attacking its cent~al ne~vous system. MAFF ~egulations stated 
that the wa~ble d~essing had to be applied between Ma~ch 15 and 
July 31 o~ eve~y yea~. The use o~ phosmet declined in the ea~ly 
1990s as the wa~ble ~ly was e~adicated. Ma~k Pu~dey believes 
that the chemical d~essing was ~esponsible ~o~ the BSE epidemic. 
He believes that the cause o~ the p~oblem is that the chemical 
gets into the b~ain and binds with no~mal p~ions to p~oduce 
abno~mal ones. 

Pu~dey also believes that the chemical can attack an unbo~n 

cal~ which may account ~o~ why some calves have been bo~n with 
BSE although thei~ mothe~s did not succumb to the disease. 

He does subsc~ibe to the theo~y that the P~ion is the 
in~ectious agent in BSE but a~gues against the theo~y that meat 
and bone meal caused the outb~eak o~ BSE. Pu~dey believes that 
it was the use o~ o~ganophosphates that have caused the abno~mal 
p~ion changes. 

This may account ~o~ the ~act that although all cattle in a 
he~d ate the same ~eed - not all got BSE and since the ban on 
contaminated ~eed in the UK, the~e have been app~oximately 30,000 
con~i~med cases o~ BSE in cattle bo~n a~te~ the ban. These 
cattle may have been damaged as emb~yos by the wa~ble d~essing. 

The wa~ble ~ly t~eatment with Phosmet was a compulso~y 

p~actice imposed by UK MAFF. Phosmet was applied at a dosage o~ 
~ou~ times the manu~actu~e~s ~ecommended sa~e dosage. This went 
on ~o~ app~oximately ten yea~s - ~~om 1980 to 1990. 

Pu~dey's attempts to convince the B~itish Gove~nment o~ his 
theo~ies have p~oven to be somewhat ~utile. It would appea~ that 
B~itish MAFF a~e not about to accept the OP theo~y (Ru~al News 
Dec 1996) 
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It would not look good ~or MAFF i~ their compulsory, high 
dosage campaign against the warble ~ly was proved to have caused 

this massive epidemic o~ aSE. The legal claims and litigation 
suits would keep lawyers employed ~or ever and a day. 

So, was the in~ected meat and bone meal theory a smoke screen 
o~ protectionism? 

Is the OP theory the cause everyone has been looking ~or? 
This was not the ~irst time Mark Purdey had had a run in with 

MAFF. Purdey and his lawyer Peter Ward de~eated MAFF in 1984 
when MAFF tried to ~orce Purdey to use Phosmet on his organic cow 
herd (subsequently none o~ the herd developed aSE) 

Peter Ward was an environmental legal lawyer who was 
subsequently killed in a mysterious car accident. 

Purdey's vet Christopher audge who assisted him in trials o~ 
nerve gas antidote in treating aSE cows, died in a head on car 
collision. 

Mark Purdey himsel~, had his barn burnt down, shots ~ired at 
his house, his phone lines cut, and his house burnt down. 

Dr C. aruton, a scientist associated with prion research and 
discoverer o~ the new variant CJD strain was also killed in a 
vehicle accident. 

A Japanese scientist gunned down in the USA had copies o~ 

Purdey's theories. 
It would appear that subscribing to controversial theories 

might be hazardous to your health!. 
Apparently there have been no cases o~ aSE in organic bee~ 

herds. Purdey's organic herd were ~ed meat and bone meal but 
were not treated with Phosmet and he has no cases o~ aSE. 

It has been claimed that the aSE epidemic was a scandalous 
cover up to protect the pesticide chemical companies and the UK 
Government, and is believed to be sUbstantiated by the ~ollowing 
~acts. 

1. aSE levels are particularly high in areas where high OP 
pesticide applications are mandatory on cattle in warble ~ly 
control areas in the UK 
2. No aSE has occurred in organic dairy herds where stock have 
been drawn ~rom an organic pool. 

Soil & Health 1996 

Two other countries who have license to use Phosmet are Ireland 
and Switzerland. These countries are second and third to the UK 
in the aSE league. 

An argument against the OP theory is that as the warble fly 
dressing was compulsory then why haven't as many bee~ cows as 
dairy cows been a~~ected? Supporters o~ the Purdey theory 
maintain that the extra ~at levels of a bee~ cow enable them to 
absorb more OP in their ~at, acting as a bu~~er against the full 
impact o~ treatment. 

Some scientist will go part way in their support o~ the Purdey 
theory by saying that the warble dressing may have reduced the 
resistance o~ the treated animals to the in~ective agent which 
causes aSE (Claire Powell July 1996) 
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Phosmet was licensed in New Zealand for orchard use by Turners 
and Growers until 1991, 
cancelled. 

however, registration has since been 

Mark Purdey also believes that people who have been exposed to 
high levels of OP may be at risk to the likes of CJD. He also 
believes that the likelihood of a beef eater developing the human 
version of BSE is remote, unless their own immune system has been 
compromised by contact with an OP such as Phosmet. 

One would think that the UK Government could use the theory to 
take some of the heat off the panic stricken beef markets. It 
would be an alternative to infected beef causing the new variant 
CJD. 

However, Mark Purdey's repeated attempts to obtain research 
information and to communicate his beliefs with MAFF have been 
futile or thwarted. The UK Government simply will not buy the OP 
theory, for whatever reasons. 

7. 8SE EPIDEMIC 

7.1 EFFECTS ON UK 

The BSE epidemic has been described as the biggest epidemic of 
disease that Britain had ever seen. 

Features of the epidemic are listed below: 
- it has predominantly affected dairy breeds and the majority of 

cases are in the south of England. 
- Cows are more likely to have the disease than bulls 90% 

cows. 10% bu lIs. 
also know as 'Mad Cow Disease' because of the strange 

behaviour exhibited by affected cows. A cow may become very 
nervous, lick their noses and grind their teeth a lot. They also 
hold their heads down, arch their backs and sway and trot instead 
of walking normally, and lift each leg up much higher than usual. 
(Science behind the News) 

It was calculated that 
around 350 , 000 head of cattle 
would develop the disease up 
until the year 2000. 

~ 31------------i 1st case of BSE confirmed in 
November 1986, on a farm in 
the south of England. 
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The epidemic. Confirmed UK cases of SSE in cattle by month of onset. 
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By 1987 the disease had 
spread and it looked like it 
was not going to go away 

On 21 June 1988 BSE became 
a notifiable disease to UK 
MAFF 
Ruminant derived feed ban was 
imposed in July 1988. 



Since 1986, 
8t""itain, with 

mot""e than 167,000 cattle have died o~ 8SE in 
ovet"" 30,000 8SE cases in animals bot""n since the 

t""uminant pt""otein ban was implemented in 1988. 
The lattet"" is pt""obably due to eithet"" leakage in the t""uminant 

~eed ban and the S80 ban ot"" matet""nal tt""ansmission being the 
cause. 

A ~ut""thet"" ban was imposed by the Eut""opean Union as a t""esult o~ 
pt""essut""e ~t""om Get""many. No bee~ ~t""om animals ovet"" 30 months old 
was to be sold ~ot"" human consumption. The EU banned the expot""t 
o~ bee~, bee~ pt""oducts and live animals to othet"" EU states and 
thit""d countt""ies. (It had been ~ound that 8t""itish bee~ has since 
been sold illegally to cet""tain thit""d wot""ld countt""ies) 

Since the ban on 30 month and oldet"" cattle ~ot"" consumption, 
ovet"" 1.2 million cattle have been slaughtet""ed (Agt""a Eut""ope Feb 
1997) 

7.2 UK GOVERNMENTS RESPONSE 

COMPENSATION 

The 8t""itish Govet""nment intt""oduced compensation on 8 August 
1988 ~ot"" ~at""met""s with cattle considet""ed to su~~et"" ~t""om 8SE. 
This was set at 50% o~ the value o~ the cow. 

8y the end o~ that yeat"" , 1988, 527,142 pounds had been paid to 
~at""met""s in compensation ~ot"" 8SE. 

MAFF announced compensation ~igut""es in Febt""uat""y 1990. The 
avet""age mat""ket value o~ a milking Ft""iesian cow and cal~ was 
645.82 pounds. I~ a cow was ~ound to have 8SE then 645 pounds 
was paid out. I~ by post-mot""tem 8SE was not ~ound then 818 
pounds was paid to the ~armet"". The ~inal pt""ice was agt""eed on 
between a Vetet""inat""y O~~icet"" and the ~at""met"". 

2,826.788 pounds was paid out in compensation in 1989 

8y the end o~ Febt""uat""y 1990 4,135,729 had been paid to ~at""met""s 

in compensation o~ 8SE. Also by this time, 5.1% o~ all het""ds 
had been a~~ected by 8SE. 

8 y the end o~ 1990 9,114,743 pounds was paid out in 8SE 
compensation. (Oealler- 1996) 

EU imposes a wot""ld wide ban on all 8t""itish bee~ impot""ts March 
199& a~tet"" the announcement o~ the new variant-CJO 

The ban also extended to 'at-t""isk' matet""ials ~rom sheep, 
cattle, goats and cosmetics - world wide. This a~~ected New 
Zealand's expot""ts o~ tallow, a by-pt""oduct o~ meat processing. 

While NZ is 8SE and scrapie ~t""ee. the Eut""opean Commission 
does not acknowledge this ~act. However, Tallow has been given 
the all cleat"" as ~ar as tt""ansmission o~ TSE's go. 
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THE POLITICS 

Many scientists and ~esea~che~s who we~e keen to ~ind answe~s 
to the bse epidemic we~e thwa~ted in thei~ e~~o~ts. Many, such 
as, Dealle~ and his colleague Lacey, had se~ious misgivings 
about the continual ~eassu~ances ~~om the UK Gove~nment that 
eating B~itish bee~ was sa~e. Howeve~, thei~ e~~o~ts to convey 
thei~ ~eelings and theo~ies we~e igno~ed. Instead o~ money being 
pou~ed in to ~esea~ch and expe~imentation, money was spent on 
massive campaigns o~ un~ounded assu~ances. The scientists aygued 
that it could not be pyoven that bee~ was sa~e to eat du~ing the 
epidemic and the Politicians a~gued that it had not been p~oven 

that it was not sa~e. Dealle~'s book 'Lethal Legacy' outlines in 
detail his e~~o~ts to pu~sue conce~ns yega~ding BSE and e~~o~ts 
thwa~ted oy down played by the Gove~nment, UK MAFF and the Meat 
and Livestock Commission. 

In Ma~ch 1997, Colin Maclean, the Di~ecto~ Gene~al o~ Gyeat 
B~itain's Meat and Livestock Commission, attended the New Zealand 
Meat P~oduce~s' Soa~d annual gene~al meeting. He add~essed the 
con~e~ence and made ye~eyence to his count~y's SSE epidemic. 
Acco~ding to M~ Colin Maclean ~ood sa~ety was on the top o~ 

consume~s' needs list, ahead o~ wel~a~e o~ envi~onment issues. 
A~te~ a political nightmaye ~ega~ding eggs and salmonella, 
listeyia and pate, and e. coli B~itain was veyy sensitive to ~ood 
sca~es and initially this would seem to be the case. Soon a~te~ 
the announcement that a new va~iant st~ain o~ CJD had been 
isolated with its possible links to SSE, the bee~ maYket 
plummeted. 
Cattle sales th~ough maYkets went ~~om about 22,000 a week be~o~e 

the announcement, to only 700 in the week a~tey the announcement. 
See~ consumption ~ell almost 60%. M~ Maclean believes that ~aith 
in the indust~y was yesto~ed by int~oduction o~ a Quality ~Iinced 

Bee~ Ma~k and ~eassuyances that eating Syitish bee~ was quite 
sa~e. Inteyesting to note that mince accounted ~o~ almost 40% o~ 
total bee~ sales. Although bee~ consumption has gained g~ound 

ove~ the last 12 - 18 months, sales aye down by ayound 15 - 20 % 
o~ what they we~e be~o~e the Maych 1996 announcement that SSE and 
new va~iant CJD may be linked. 

The MLC's objectives a~e to ~ebuild consume~ con~idence, 

imp~ove quality and communication and maintain p~ice 

competitiveness. Was this desi~e to yebuild consume~ con~idence 
based on the need to maintain a ma~ket o~ to p~ovide the consume~ 
with a sa~e p~oduct? My ~laclean states that "by ~ully 

undeystanding consume~s attitudes and designing p~og~ammes that 
di~ectly addyess thei~ needs and aspi~ations o~ the p~oduct, then 
we can in~luence thei~ buying decisions." <Maclean 1997) 

Howeve~, as time went on, ~ood sa~ety became less o~ an issue, 
and the p~ice o~ bee~ became impoytant. 

Inte~esting to note that as the p~ice o~ bee~ in the UK 
dYopped, butche~s and ~estauyateu~s yepo~ted the public 
~etuyning to eating B~itish bee~. 

20 



Anothe~ di~~iculty that ~esea~che~s had was actually 
obtaining samples o~ in~ective b~ain tissue. THe Minist~y o~ 

Ag~icultu~e, Fishe~ies and Food (MAFF) own all the bodies o~ cows 
in~ected with BSE and cont~ols all the data ~elating to the 
disease. Fo~ scientists outside MAFF they have had g~eat 

di~~iculty obtaining samples o~ data. 

Two scientists in Cali~o~nia have what they believe a simple 
diagnostic test ~o~ BSE. The test wo~ks by identi~ying a p~otein 

which leaks in to the spinal ~luid as a ~esult o~ b~ain damage 
due to eithe~ BSE o~ CJD. Howeve~, they have had only 10 samples 
on which to base thei~ wo~k. No ~u~the~ samples ~~om MAFF we~e 
~o~thcoming. At p~esent the only way to diagnose BSE is by post 
mo~tem examination o~ the bovine b~ain an expensive and 
possibly ~isky p~ocedu~e (20 - 30% o~ b~ain samples test negative 
to BSE) 

It would appea~ that the BSE c~isis is a case study on how 
not to handle an epidemic. Politics seems to have got in the way 
o~ science. II <The Economist Feb 22 1997 p67> 

In Feb~ua~y 1997 'The Times' also ~epo~ted a test that had been 
developed by a diagnostic company in Dublin. The test also 
detects the p~esence o~ P~ion p~otein in spinal ~luid. 

Both o~ these test may detect the p~esence o~ BSE, howeve~, 

the disease would by then be established in the host. 

The B~itish gove~nment's conce~n was with the blanket EU ban on 
B~itish bee~ and bee~ p~oducts. In ~esponse to this in May 1996 
B~itish Pa~liament ~ushed th~ough measu~es to t~y and ~esto~e 

consume~ con~idence and to ~educe the ~utu~e numbe~s o~ cattle 
developing BSE. 

The ~egulations state that all ca~casses and meat ~~om all 
animals slaughte~ed at mo~e than 30 months o~ age a~e to be 
excluded ~~om all human and ~ood chains. It is anticipated that 
the ban will ~emove a~ound ~ive and a hal~ million cattle ~~om 
the B~itish bee~ indust~y ove~ the next six yea~s. 

Since the int~oduction o~ these measu~es, the B~itish 

Ag~icultu~al Ministe~, Douglas Hogg, went in to bat against the 
Eu~opean Pa~liament with a ~u~the~ p~oposal to kill all cattle 
bo~n a~te~ 1990 ~~om he~ds that had had BSE. What he came back 
with was yet anothe~ set o~ conditions ~~om the EU. Cattle 
ta~geted in this slaughte~ scheme we~e called coho~ts in that 
they we~e calves ~aised with othe~ calves that have since 
developed BSE. 

The ~ealities o~ putting such schemes in to place has been a 
nightma~e ~o~ ~a~me~s, abbattoi~s, vets and the like. 
Dete~mining the exact age o~ some cattle is not easy. O~ganic 

he~ds who a~e ove~ 30 months o~ age but have neve~ had BSE in 
them a~e slaughte~ed as un~it ~o~ human consumption as a~e late 
~inishing, g~ass ~ed he~ds. 

In e~~ect, this meant that a 29 month old pu~e Holstein o~ 
Ay~shi~e stee~ was eligible ~o~ human consumption, whe~eas a 30 
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month and one day old Highland steeY, yeayed on heathey and gyass 

on a Scottish Island was not. 

A fuytheY pyoblem appeayed in that theye appeayed to be a lack 
of oyganisation in yelation to the killing of 30 month plus 
cattle. Incineyation is needed to dispose of the caycasses and 
these facilities weye not available to handle the pyoposed 30,000 
head of cattle a week. The abbattoiys weye not infoymed of theiy 
yole and in any case theiy fyeezeys weye all yeady full of beef 
which nobody wanted. 

A 'bottle-neck' situation had ayisen with in the industyy and 
the flow on effects to the community weye being felt. The 
situation was affecting abattoiYs, livestock tyanspoyt companies, 
auction mayts, feed companies and many small yuyal businesses. 

Howevey, by July 1996, 200,000 head of cattle had been disposed 
of with anothey 200,000 waiting theiY tuYn. 

By Januayy 20th 1997, 1.18 million cattle had been slaughteyed 
undey the UK Goveynment's ovey-30-month scheme. 

Compensation foy the 30-month and oldey scheme is set at 
mayket value while the UK Faymeys Union had been calling foy 
compensation to be set at yeplacement value. 

The numbey of BSE cases confiymed in the UK between 
the end of 1996 totalled 167,089. 

A Geyman Membey of Payliament commented wyyly that 

1988 and 

" the Byitish politicians aye keeney to fight the Euyopean ban 
than to fight the yeal pyoblem - BSE" 

If we weye to ask many of the scientists and yeseaycheys, they 
would pyobably agyee. In many cases, funding has been withdYawn 
fyom yeseaych and bayyiey's put up to pyevent scientists 
communicating theiy findings and conceyns. Dy. Stephen DealleY, 
a consultant MicYobiologist, went so fay as to wyite a book on 
his fyustyation at the UK Goveynment foy theiy attitude to 
scientific yeseaych on the subject of BSE. 

7.3 EFFECTS ON NEW ZEALAND AND RESPONSE TO BSE 

In August 1996, in yesponse to the ban on 
beef pyoducts, Bayyy O'Neil, Chief VeteYinayy 
Ministyy of AgYicultuYe, issued a statement 
7ealand's status yegayding scyapie and BSE. 

Byitish beef and 
Officey of the 

yelating to New 

He states that NZ is and always has been fyee of BSE. 
also fyee of Scyapie. 

It is 

Tyansmissible spongifoym encephalopathies have been 
notifiable diseases undey the Biosecuyity Act 1993 - scyapie has 
been notifiable since 1955 and BSE since 1989. 

Impoytation of any livestock food containing meat and bone 
meal is pyohibited. 

Boydey contyol at all 
monitoy the impoytation of 

POyts of entyy into the countyy to 
all animals, plants and theiy 
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products. 
In response to the BSE epidemic importation o~ live cattle, 

bovine embryos and semen were suspended in December 1988, then 
again in May 1989 and all but live cattle imports resumed in 
October 1993 

Suspensions were again put in place in March 1996 ~ollowing 

possible link with BSE and CJD. 
Barry O'Neil's objective with this document was to convince the 

European Union that NZ had strict policies regarding bovine 
imports and that NZ is ~ree ~rom scrapie and BSE. 

However, the European Commission has not acknowledged this and 
continues to state that NZ can not prove that we do not have BSE 
or scrapie. (Hence the attempt to bring scrapie in to NZ in 1997 
in order to prove that we do not have it. 

WHAT EFFECT DID THE BSE EPIDEMIC HAVE ON NZ EXPORTS? 

The London o~~ice o~ the New Zealand Meat Board have reported 
increased sales o~ New Zealand lamb since the March 20 1996 
announcement that BSE and a new variant ~orm o~ CJD may be 
linked. UK lamb retail sales rose by around 13 per cent where as 
NZ lamb sales rose by 43 per cent. (Rural News May 1996) 

8. CREUTZFELDT-JAK08 DISEASE (CJD) A HUMAN TSE 

8.1 FORMS OF CLASSICAL CJD 

INHERITED CJD 
This ~orm o~ human spongi~orm encephalopathy is due to 

mutations o~ the PrP gene ~ound on chromosome 20. 

IOTROGENIC CJD 
Iotrogenic means brought about by surgical/medical treatment 

~or example, unwanted e~~ects o~ drugs. 
This ~orm o~ CJD has been brought about by direct in~ection 

via tissue, hormone transplants and implants. 
Replacement therapy o~ Growth Hormone (GH) was given to 

children o~ short stature and those with a GH de~iciency. The 
semi-puri~ied GH was prepared ~rom human pituitary glands. 
However, the puri~ication procedures did not inactivate the agent 
which causes the TSE and CJD was transmitted to these patients. 
This human derived hormone is now banned and a synthetic growth 
hormone has replaced its use. Human to human transmission also 
occurred during corneal and dura mater transplantation and by use 
o~ contaminated brain electrodes. (Merck Manual 16th ed. p209-
211 ) 
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SPORADIC CJD 
The~e is no mutation o~ the p~p gene with this the most common 

~o~m of CJD. In the majo~ity of all cases of CJD, the ~eason 
~o~ the disease ~emains unknown. 

CreutzJeldt-Jakob disease rates 
by age group, average Jor 1980-95 

n nn 
()'9 10-19 20-29 30-39 ~O-49 50-59 60-69 70-79 80+ 

Age group (years) 

- -=>' CreutzJeldt-Jakob disease cases 
by year, 1980-95 

I~ ~ 
80 81 82 83 84 85 86 87 88 

Year 

I 0 Cases <40 y,m I 
o Cases 2:40 vears 

~ ~ 
89 90 91 92 93 94 95 

As p~eviously 
p~eceding fo~ms 

Jakob disease 
peop lei n the 
a~ound 60 to 79 

mentioned, the 
of C~eutzfeldt 

usually affect 
age ~ange of 
yea~s of age. 

8.2 INCIDENCE AND SURVEILLANCE 
OF CREUTZFELDT-JAKOB DISEASE 

In New Zealand the incidence 
of CJD ave~ages out at 0.8 
cases pe~ million people pe~ 
yea~ (between 0 - 5 pe~ yea~) 

The~e we~e 41 cases of CJD 
betwee n 1980 and 1995. 23 
females, 18 males and 95% we~e 
non- Mao~i. (Weinstein et al 
1996) 

O~ the 41 cases diagnoses of 
CJD some we~e made on clinical 
histo~y alone - not confi~med 

with histopathological 
investigations. That is, post 
mo~tem tissue sampling of the 
Cent~al ne~vous system was not 
ca~~ied out. 

When looking at the signs and 
symptoms of CJD it could 
easily be confused with Demen­
tia o~ Alzheime~'s Disease, 
howeve~, the sho~t du~ation of 
the illness and a cha~acte~is­
tic EEG (elect~oencephalog~am) 

set it apa~t. 
17% o~ the 41 cases in New Zealand we~e linked to g~owth 

ho~mone t~eatment, 10 - 15% we~e inhe~ited and the ~emainde~ a~e 
not linked to any known facto~ (spo~adic). 

Infected tissues with CJD a~e the b~ain tissue including 
pituita~y ho~mones, du~a mate~. and ce~eb~al spinal ~luid. 
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a~ains o~ no~mal mammals contain the p~ion p~otein, P~Pc 

which is ~ound on the cell su~~ace. This p~otein is coded ~o~ by 
a gene (P~P gene) ~ound on ch~omosome 20 in humans. In~ection 

cont~ol policy 1996) 

8.3 NEW VARIANT CJD 

In Ma~ch 1996, it was announced by the a~itish Minist~y o~ 

Health that the~e had been a new development in the CJD disease. 
The CJD Su~veillance Unit in Edinbu~gh in~o~med the public that 
ten cases o~ a di~~e~ent type o~ CJD had appea~ed. The ala~ming 
~acto~ o~ these 10 new cases was the ~elative youth~ulness o~ the 
patients. They we~e aged between 19 and 41 with a mean age o~ 29. 

While the symptoms exhibited we~e similar to no~mal CJD, the~e 

we~e some di~~erences. For example, the typical EEG appea~ance 
is not the~e, the disease being mo~e p~olonged and patients 
present with psychiatric symptoms. 

O~ these 10 cases o~ nv-CJD, ~ou~ male and six ~emale, only 
two ~emained alive by Ma~ch 1996. In~ormation on nine o~ the 
cases is as ~ollows. Four had no history o~ any operation and 
the other ~ou~ had va~ious mino~ and major ope~ations. None we~e 
~~om ~a~ming backgrounds and all had eaten bee~ o~ bee~ products 
in the last 10 years. One person had been a st~ict vegetarian 
since 1991. (Lancet 1996; 347:921 25) 

To date the~e have been no cases o~ new-va~iant CJD reported in 
New Zealand. 

The most likely explanation ~or the new-variant CJD has been 
exposu~e ~rom the aSE agent. The possibility exists that 
t~ansmission o~ the aSE agent occurs by ingesting tissue such as 
b~ain, spinal co~d, tonsils, spleen or thymus in~ected tissue. 
This has not been proved but the UK Spongi~orm Encephalopathy 
Adviso~y Committee (SEAC) announced that the possible link was 
II cause ~o~ great conce~n". 
Subsequently, the youth~ulness o~ the 

o~ many large 'daisy' shaped plaques in 
BSE being the causal agent o~ this new 
Normal CJD rarely shows wide-spread 
1997> 

patients and the presence 
the b~ain also pointed to 
va~iant strain o~ CJD. 
plaques(Manuelidis et al 

Up until 1996 the UK Government had consistently been giving 
un~ounded reassurances to the public that eating a~itish bee~ was 
sa~e. 

Then ~ollowing the discovery o~ the nv-CJD in Ma~ch 1996 they 
had to acknowledge that they could not prove that eating a~itish 

bee~ was sa~e ~rom aSE. 
The CJD Surveillance Unit was set upin Edinburgh in 1990 to 

closely monitor cases o~ CJD. 
By October 1996 a ~ourteenth victim o~ nv-CJD died in England. 

The latest in~ormation ~rom the Edinbu~gh Surveillance Unit as at 
3~d Octobe~ 1997 has con~i~med 20 cases o~ new variant CJD and 
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one p~obable case. 

The Wo~ld Health O~ganisation has also taken steps to attempt 
to limit the t~ansmission o~ SSE and to ~educe the possible ~isks 
to humans. A consultation g~oup was set up to ~eview the 
in~o~mation available ~ega~ding SSE and the new va~iant CJD. 
They came up with ~ecommendations ~elating to aSE and nvCJD. 
They ~eite~ate many o~ the p~actices all ~eady in place. Fo~ 

example: banning o~ ~uminant tissues in ~uminant ~eed; no aSE 
tissue to ente~ the human ~ood chain; milk is conside~ed sa~e as 
is tallow and gelatin i~ ~ende~ing p~ocedu~es a~e in place. Mo~e 

~esea~ch is needed in to CJD and ~u~the~ data is ~equi~ed in to 
the possible link with nvCJD and SSE and also to inc~ease 

wo~ldwide su~veillance ~o~ SSE and CJD. 

In New Zealand a CJD su~veillance g~oup has been set up in 
Dunedin cont~acted by the Minist~y o~ Health - July 1997. 

Led by Associate P~o~esso~ Ma~tin Pollock, thei~ ~ole is to 
keep watch on the incidence o~ CJD in New Zealand. They a~e 
noti~ied o~ new cases o~ CJD and ~ollow up is then made to 
asce~tain whethe~ the patient has eve~ donated blood. They also 
~eceive post-mo~tem ~epo~ts in ~elation to CJD cases. 

8.4 DIAGNOSTIC TESTS 

In the a~ea o~ T~ansmissible Spongi~o~m Encephalopathies, 
lack o~ speci~ic and accu~ate diagnostic tests makes 
di~~icult to diagnose ante-mo~tem. 

the 
CJD 

A test does exist that can be de~initive i~ othe~ symptoms 
o~ CJD a~e p~esent. Epstein and S~own (1997) ~epo~t on the test 
whe~e spinal ~luid is analysed ~o~ the 14-3-3 b~ain p~otein 
~eleased by the TSE-in~ected b~ain. Howeve~, the p~otein is 
also ~eleased when a pe~son su~~e~s a st~oke so the p~esence o~ 
the p~otein is not limited to CJD alone. 

In Ma~ch 1997 the Wo~ld Health O~ganisation updated thei~ 

~ecommendations in ~elation to medical p~oducts. Medical 
p~oducts ~~om bovine o~igin should be avoided o~ i~ this is not 
possible then sou~ce the bovine p~oduct ~~om a SSE-~~ee count~y 

that has an e~~ective su~veillance system. Medical p~oducts 

~~om human o~igin a~e conside~ed sa~e as in the ~o~m o~ blood 
p~oducts except in the case o~ dono~s that have ~eceived ext~acts 
o~ human glands, b~ain matte~ t~ansplants o~ have a ~amily 

histo~y o~ CJD. 
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8.5 COMPARISON OF CJD AND NEW VARIANT CJD 

age of onset 

duration 
of illness 

incubation 

presenting 
symptoms 

CJD 

60 - 79 

3 - 12 months 

up to 30 years 

progressive dementia 
confusion 

specific EEG changes 

leading to neurological involvement 
ataxia 

spongiform changes 
in the brain 

new variant CJD 

18 - 41 

7 - 24 months 

5 - 10 years 

Psychiatric 
e.g. behaviour 

mood changes 

EEG changes 
not evident 

ataxia 

spongiform changes 
in the brain 

PrP plaque formation 
(similar to SSE plaques) 

There are many questions that arise in the discussion of 
SSE and the links to new variant CJD 

One conundrum is that humans have been eating scrapie 
infected sheep meat for decades with no evidence that scrapie has 
caused CJD. 

Scrapie and BSE are essentially the same disease in two 
different animal species so why should BSE contaminated products 
be infectious for humans when scrapie contaminated products are 
not? 

A possible answer to this is that the nature of the infective 
agent has changed in the course of passing from one species to 
another (Kuru can be transmitted to ferrets only through 
non-human primates, and not when inoculated directly)Brown 1997 

Therefore, scrapie may be infective to humans only after 
passage through cows. 

27 



Another- puzzling 
consumed pr-oducts , 
agent in an animal 
acquir-ed aSE? 

that the two most widel y obser-vation is 
meat and milk , 
with a TSE. 

do not tr-ansmit the in~ective 
So , how have humans supposedly 

Two possible answer-s exist. One is that the milk and meat may 
har-bour- the in~ective agent but it is not detected in the method 
used ~or- testing ~or- it. The second r-eason could be that meat 
is contaminated dur-ing slaughter-. The saws and cutting 
instr-uments used ~or- halving a car-cass could disper-se 
contaminated spina l cor-d tissue. The mi x ing o~ muscle with 
spinal cor-d to make meat p r- oducts could ha v e contr-ibuted to the 
spr-ead o~ aSE to humans. 

The thir-d question that ar-ises in this debate is why does the 
nv-CJD seem to ta r- get onl y y oung people when all age gr-oups will 
have consumed bee~ pr-oducts? 

This question is the most di~~icult to answer-. It is possible 
that ~or- some r-eason young people ar-e mor-e susceptible to this 
in~ection or- that they have a shor-ter- incubation pe r- iod that 
older- people. Not conclusive by any means however- , it is 
possible that mor-e older- people will be a~~ected in the ~utur-e. 

It is also possible that poultr-y and pigs may be assisting the 
spr-ead o~ aSE to humans but this has not been pr-oved pr-obably 
because these animals ar-e slaughte r- ed at too young an age ~or- the 
diseases to be evident. (Br-own 1997) 

It would also appear- that TSE's onl y occu r- in mammals ( mammal 
br-ains contain the nor-mal pr-ion pr-otein) so poultr-y ma y never- be 
indicted ~or- the spr-ead o~ BSE to humans. 

Collinge and co-wor-ker-s (1996 ) have per-~or-med e x tensive tests 
concer-ning the natur-e o~ the new var-iant CJD in compar-ison to 
nor-mal CJD and aSE. The y have consistentl y ~ound , using Weste r- n 
blot pr-epar-ations , that the patter-n o~ newvar-iant CJD is 
identical to aSE and quite di~~er-ent to nor-mal CJO . 

· ~':"j~:f~:~.1' r:'!.:::·- ·-:!t:·'!"~ ~ r----,---...,..,-,---,--------, iO 

, Primary human brain extracts Primary animal brain extracts I ~ The h y pot he sis i s t hat as E and 

: ;" :t,::\~,:,',."i:_~: ·! • • .! ~:!he ::~;rC:i:~~::~~:::~:~:=!~ 
, ""~. ' .• " :." . ' , ~ ;:: 

t;: ' i·~~~ ':';; ;~:.J ,,[;'4 . - ~ ::~~:~: i v! h~: ~k ~: twe: ~ i ~~E a ~~ 
! Sporadic Spon.dl~ Pe;lpheial': vCJD · . · Canla, BSE " Cal., kudu . ' Macaque ~ n v - C J 0 , the r- e r- e m a ins c a use ~ 0 r-
t CJD " CJD N ,:', CJD ""': (type4) , . ", (type,4) ::':,. (type4) , : " (type 4) . t . 
t (typel!(type2) ;'-~ (ty",,3) ~'.!;"';" <; ' 8 gr-ea concer-n and lt is 

Spot check. Collinge's test shows clearly that the pattern of prion 
masses in new variant CJD mirrors that of SSE. 

pr-edicted that ~ur-ther- cases o~ 
nv-CJO ar-e likely to ar-ise. 

The per-iod o~ time when aSE would have been most likely 
tr-ansmitted to humans, wer-e the year-s pr-eceding the Speci~ied 
Bovine O~~al ban and ~r-om when the r-ender-ing pr-ocedur-es changed 
in the late 1970's to ear-Iy 1980's. 
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FOOD SAFETY 

So, is it sa~e ~or the Brits 

to consume British bee~ and 
to drink cow's milk? 

As meat and milk have consistently been demonstrated not to 
transmit the in~ective agent, then it is likely to be quite sa~e 
to consume. Taking into account that strict measures need to be 
continually en~orced to ensure that in~ective tissues do not 
enter the production o~ consumer goods. 

Epstein and Brown (1997) note, however~ that transmission o~ 
prion disease by the oral route has been accomplished only a~ter 

extremely high doses o~ inoculation. Ingesting the in~ectious 
agent is 100,000 times less e~~icient than directly into the 
brain o~ a host. 

There are various belie~s held surrounding the possibility o~ 
new variant CJD becoming a raging epidemic. Dealler (1996) would 
suggest that it is quite possible that BSE was transmitted to 
humans and has been trying to get this message across ~or a 
number o~ years. Others too, such as Brown and Collinge. would 
also suggest that it is possible that BSE has being transmitted 
to humans. However, the lack o~ conclusive evidence means 
that there is still room ~or optimism that nvCJD may remain a 
very rare disease. Time will tell. 
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10. RECOMMENDATIONS AND CONCLUSIONS 

There remain many unanswered questions about TSE diseases. 
What is known is: TSE's are progressive, they attack the 

central nervous system o~ the host, they are probably caused by 
an in~ectious prion agent and they are invariably ~atal. 

Research and experiments are still being carried out regarding 
transmission, method o~ in~ectivity, and expected duration and 
cessation o~ the BSE epidemic. 

It is di~~icult to predict the scope o~ the 
variant CJD without knowing the cause. As more 
and questions answered, then we may be 
understand the nature o~ this merciless disease. 

incidence o~ new 
is discovered 

able to better 

Further research is needed to ascertain the nature o~ 

transmission o~ the in~ective agent. To learn more about the 
diseases it is important to ascertain the nature o~ 

transmission ~or sheep, cattle and humans. There does appear to 
be host species barriers to the transmission o~ prion disorders. 
A possibility exists that humans may be being in~ected with 
scrapie but that the scrapie agent has been transmitted to humans 
through cows. Kuru has been transmitted to chimpanzees, monkeys, 
mink, ~errets and goats but not to sheep. Scrapie is 
transmissible to hamsters but not to chimps. It has also been 
suggested that humans have a speci~ic barrier to BSE but these 
tests have not been substantiated. (Epstein & Brown 1997) 

It is important New Zealand try to satis~y the European Union 
that New Zealand is BSE and Scrapie ~ree. Maintaining strict 
surveillance and documenting o~ same will be help~ul as well as 
continuing the ban on bovine embryos and semen. 

Continuation o~ the protein ruminant ~eed ban is important in 
the UK and here in New Zealand. 

Continuation o~ the ban on British bee~ products in to New 
Zealand must be upheld. 

Surveillance o~ CJO in New Zealand must proceed and 
accurate in~ormation kept on victims o~ the disease. At present 
it must be assumed that blood may be able to transmit the 
disease, so CJO patients and ~amilies should not be able to 
donate blood. 

Measures put in place regarding worldwide surveillance are 
important to learn more about the nature o~ new variant CJO. 
Funding, samples and access to in~ormation should be guaranteed 
to be available to those researching BSE and CJO. 

In~ormation and con~irmation relating to the causes and 
nature o~ Transmissible Spongi~orm Encephalopathies is needed 
soon to understand this group o~ diseases that shows no mercy 
to its hosts. 
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