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Mark Purdey: Man of Metal 

A talk by Nigel Purdey

Mark was one of life’s doers; always highly focused, some might say obsessive. Throughout his life he seemed to know exactly what he needed to do and he just got on and did it. 

His interest in the natural world began around the age of nine or ten when he started bird watching, with Geology and fossil collecting following shortly after. 

I guess the earliest signs of his farming interest appeared in his mid teens when he rather took over the family veg patch from our gardener,Walter Smith who, although of advanced years was definitely from the ‘new’ school of chemical gardeners with weed killers. Smith thought Mark was daft and he would hold forth at family elevenses about Mark’s misguided experiments at growing carrots without weed killer. Mark as usual took no notice and just smiled.
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Autodidact

In his late teens Mark discovered most of the popular environmental books of the day. The most influential of these was Silent Spring by Rachel Carson, which painted a gloomy picture of a future world in the thrall of a chemiocracy. This polemic appealed to his sensibilities and gelled with many of his observations in the local countryside.

Another key influence at this time was music. He taught himself a few instruments settling into an idiom of improvised anarchic jazz and this really unlocked his creativity. He had little interest in mainstream school curricula but came alive when he entered a creative domain of ideas about the environment, writing and music.

We spent hours together discovering the rich spiritual rewards of landscape, walking and cycling through the idyllic Hertfordshire countryside and practising what I think would now be called psycho-geography by the posh papers. From this diverse intellectual and artistic cradle, and with a smattering of fiercely individualistic Purdey genes grew his method of what I’d call ‘jazz’ science. 

At 19 he decided to leave home, pass over uni, and become an organic farmer.
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The Campaigner 

As the years went on he became increasingly dissatisfied with the direction of conventional agriculture and the power of the authorities and agri-business.
In 1987 he made his first TV documentary for the BBC called Aggrochemicals, a critical piece on chemical farming. This programme evoked a huge response from the public, who came forward in there hundreds with accounts of illness following pesticide exposure. The stories made a deep impact on Mark and signalled a new direction for his life – that of researcher and campaigner. 

He worked from a tiny laminate desk squeezed into the passage of the battered caravan where he lived with his young family. Convinced that there was a genuine scientific case to answer he spent hours teaching himself biology, whilst struggling to keep up his Dairy business. 

He soon found research linking Pesticides with a number of illnesses such as - CFS, MND, Parkinsons, Alzheimers, cancer and cot death to name a few. 

Along with some more tv work he wrote hard hitting letters to the press and politicians, followed by some magazine articles and finally in 1994 his first peer reviewed piece was published by the Ecologist. Over the next 12 years he went on to publish many highly original peer reviewed papers.
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BSE epidemic
BSE appeared in the mid 80s and this was to galvanise Mark into activity. He was soon struck by the weaknesses in the official theory that scrapie in meat and bone meal had crossed the species barrier and caused the new disease. 

There are problems with this theory as the exported feed didn’t cause bse abroad and MAFF’s 10 year trial ( carried out much later) to create bse using the feed failed to produce any experimental cases. Also at this time numerous Scrapie transmission experiments in the US also failed to create bse. This wasn’t impressive. 

It’s worrying that virtually all the evidence for the transmission theory has been based on the use of tse homogenate, usually inoculated into experimental animals in undiluted form. This doesn’t replicate what occurs in life and is thus totally unreliable as scientific proof for two reasons. Firstly homogenisation is a violent procedure that cleaves metals from their proteins making the material much more reactive, exactly what you wouldn’t want when researching a disease that involves metal reactivity – food prep is much more gentle and unlikely to cause the cleavage. Secondly the dose of prion material in food products is much lower than neat homogenate because mbm and burgers, are greatly bulked up. These weaknesses really left the field open for other theories.

In the early days of bse I think its fair to say that Mark thought Organophosphates, such as the warblecide phosmet, were the sole cause of the disease, because there was such a strong fit between the temporal and geographical picture of bse and Phosmet useage. The warble order was introduced just a couple of years prior to bse and required phosmet to be used twice yearly in a high dose treatment of cattle in warble zones. As time went on and more research was forthcoming it was clear that bse was a much more complex multifactorial disease that involved genetics and environment. 

Although OPs were probably not the sole cause we were both convinced that they played a role in its causation. 

Some aspect of cattle diet and environment was likely to be key and it was important to keep the causal options open. The primary pathogenic agent we thought was not scrapie or even bse material in feed but was more likely to be some other contaminant of the cow’s environment and diet. As Mark’s research progressed it became increasingly evident that metals in some form were key to understanding TSEs.  

I think at this point I’ll try and sum up the main scientific points of his theory of TSEs.
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I’ve identified 4 main factors or stages: 

1. You start with a primary ‘agent’ – a metal microcrystal. 

2.  Transformation of the metal by a further environmental factor. This will usually be oxidation into a more reactive form - by pesticides or uv light, for example.  

3. The metal microcrystal enters the body via diet or inhalation and bonds to a key brain protein called the prion.

4. The final stage is the promotion of the disease process by external factors such as infrasonic sound or uv light energy.
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These diseases are often known as prion diseases. The prion is a normal metal carrying protein of the nervous system, binding copper and zinc but with a limited capacity to bind many other metals such as manganese, barium and silver. This latter uncharacteristic binding is associated with disease. The prion gene is also relevant in susceptibility to the disease.

Manganese was the suspect metal that first emerged from Mark’s research and as time went on independent lab data began to confirm that it was implicated in the prion story. 
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Copper 

A reasonable supply of copper is essential for the prion protein to be correctly manufactured in the body. In the 70s MAFF had discovered that a copper chelating chemical called cuprizone created a spongiform encephalopathy in animals, without the requirement of any infectious agent. The encephalopathy turned out to be non-transmissible, but it begged the question that if there was a substitution by another metal on the prion protein the result might be a Transmissible Encephalopathy.

Phosmet, could act as a chelator of copper, the sulphur atoms of the dithiophosphate locking copper up and creating a form of copper deficiency. Phosmet was perhaps doing, albeit more weakly, what cuprizone had done in the MAFF experiments. 

Another relevant point on OPS is that they can open up the blood brain barrier and this may also have contributed to bse by making the brain more permeable to metals. I came across some recent research, which has confirmed that the condition and status of the bbb is very important in TSEs.

There was still another factor necessary to make this pathology transmissible and this is where metal microcrystals came in. Mark hypothesised that the manganese crystals leak across the blood brain barrier and bond up with prions, in place of their normal copper partner.

Manganese can store electrical energy and deprive some vital body functions of electromagnetic energy. When in an oxidised ‘trivalent’ form it can absorb low frequency sound, known as infrasound. Trivalent Mn3+ is actually used in audio tape to store sound.

When the brain is further exposed to external magnetic fields, ie headphones, the manganese bonded prion proteins can become permanently magnetised, attracting iron particles and initiating chain reactions of the destructive free radicals typical of TSEs. The magnetic and crystalline properties help explain the central mystery of how pathogenic prion proteins can corrupt healthy prions and grow, aggregate and spread, much like a regular dna carrying pathogen. 

The crystals are ‘piezoelectric’ in nature and work much like the crystals used in vintage microphones or the old ‘cat’s whisker’ radio by converting the incoming sound into electrical energy. The contaminated tse brain is now no longer able to conduct and dissipate high energy shockbursts of sound and light in the normal way. 

Metals can survive high temperatures and this helps explain the indestructible nature of the prion and why the disease can even be transmitted after heating prion material to 800 degrees C. 
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Institute of psychiatry

In 1995 Mark commissioned the Institute of Psychiatry to conduct experiments which looked at how phosmet reacted with the prion protein. 

They exposed nerve cell cultures to low doses of phosmet, equivalent to what a cow would be likely to receive after warble treatment. It caused 3 out of 4 abnormal characteristics associated with prion disease, increasing the prions on the cell surface and causing the prions to be stuck for much longer on the cell membrane.

This test failed to demonstrate the key enzyme resistance, but nevertheless the results were encouraging and suggested that some abnormal prion modification had been caused by phosmet. It seemed likely that this was relevant in bse by increasing susceptibility in animals and reducing the disease incubation time.

What I think is needed now is to repeat this experiment but introducing high manganese to the cell and to introduce sources of sound and light energy. 

This might produce a pathogenic protein. Anyone got some spare cash! Barium is another possible culprit metal which I’d like to test
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BSE Inquiry: 

Mark gave a full day presentation at the inquiry after which the chief scientific advisor called for more research into the OP link, presumably because he thought the case had some merit. 

Mark and I agreed with the official scientific summary that OPs were unlikely to be the sole cause of BSE. The Inquiry did however consider that it was plausible that OPs and other environmental factors might have played a role in the cause. 

‘a direct toxic effect of OPs on nerve cells seems an unlikely explanation for these diseases….  However, the finding that prions can be modified in vitro by the appropriate chemistry raises the possibility that similar reactions might be induced by environmental factors in vivo’. 

This latter sentence was crucial. It all hung on finding the ‘appropriate chemistry.’
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The Metal Detector.

Clusters : Chance or biologically connected? 

We get used to hearing scientists say that you shouldn’t read anything into disease clusters because they’re usually chance statistical blips. This is not very helpful because probability and biological causation are different - independent of each other.

Mark soon noticed that there was a dramatic cluster phenomenon to all these diseases, which defied the interpretation of chance. Decode the environment and you might be able to decode the disease. I think it’s worth quoting here neurologist and author Dr Oliver Sacks, summing up just how important clusters are on the island of Guam. 

‘Here in this village, within the span of a few hundred acres, the secret of Guam disease must lie. And with it, perhaps, the secret of Alzheimer’s, Parkinson’s and ALS,..’ ‘the village of Umatac is the Rosetta Stone of neurodegenerative disease, Umatac is the key to them all.’ 
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Odyssey

I joined up with Mark for much of his world wide research trek and over the next few years saw him develop into a highly original thinker. In each location he would analyse the soil, water, food chains, the pollutants and industry where clusters had emerged. Testing for dozens of metals plus the worldwide travel soon got very expensive, especially for someone with little funding other than that sent in by well-wishers.

To briefly sum up the lab results, he found high levels of manganese, barium, strontium and silver, with deficiencies of copper, zinc, sulphur and selenium, in every TSE region, with normal levels in TSE-free control areas. There was also a temporal connection to the contamination.

The metals are emitted from volcanoes, quarrying, from the steel, glass and military munitions industries. Demolition, explosions and excavation, which stir up dust were also common features of these environments.

Mark also identified low frequency sonic shockbursts, which stemmed from military jets, concorde, quarry and military explosions, volcanic and earthquake tectonic rift lines, thunder and electric storms.
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Iceland 

Our research started in 1998 on the dark volcanic island of Iceland where scrapie had first appeared in the mid 1930s striking at high incidence in several cluster spots 30-40 miles apart. Scrapie had first been recorded in sheep grazing the volcanic Cheviots in the mid 1700s. We found high levels of manganese, and low levels of zinc and copper in the scrapie areas and normal levels in adjacent disease free farms. 

The high manganese had originated from volcanoes and subsequently built up in the grass due to the wetness of the pastures. There was also potential infrasound in the scrapie valleys coming from the earthquakes and tremors that have come from the tectonic fault lines.

The scrapie farms were usually poor and we were interested in the way that sheep often intensely graze and ingest soil in these conditions: A feature which we also later found in the deer with CWD in the States. 

All Icelandic sheep spend the summer on the central island plateau and intermix freely and yet scrapie never spreads to the sheep from the disease free farms. This suggests that it’s not an infectious disease, as the authorities maintain, but that the cause lies in the scrapie valley environment. 
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Slovakia

The next year we decided to look at some very pronounced tse cluster areas in the high Tatra mountains of Slovakia, where cjd had occurred at 1000x the normal incidence and scrapie was also common. Again we found high levels of manganese in the soil and herbage. 

The cjd had focused in 3 villages on the western slopes of the Tatras, about 15 miles downwind of an old ferromanganese plant and a TV factory. 

We had a meeting with the local health authority and they confirmed that they had had a major problem with manganese pollution in the area deriving from the factories back in the communist era. This had led them to introduce much stiffer emission controls on factories. But in the past the villagers would have breathed in the pollutants as well as eating them in their largely self sufficient diet. 
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Italy

In 2000 we found similar mineral and industrial profiles in clusters of cjd and scrapie in southern Italy and Sicily.  

The most interesting cluster was in a small coastal village in Calabria where there’ve been 20 sporadic cjd cases amongst the Greek–Italian inhabitants, which is the highest incidence of cjd in the world.

The inhabitants had all been evacuated about 20 years before from a remote mountain village where there’s a toxic radioactive waste dump, in which there had been a number of serious explosions. After they were re-housed in the coastal village they started to develop cjd and were found to have a prion mutation, which made them susceptible to the disease, but none of the 1000s of other greek-italian people with the mutation have got cjd outside the village. Again this confirms how important the environment is in causing these diseases.
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Sardinia was the next destination on our journey. Scrapie first appeared here as late as 1982 and yet again the cluster locations and mineral profile were very similar to the others we’d studied. Scrapie was striking in the volcanic mountain regions, amidst granite quarries and downwind of factories – one built only a few years before scrapie first appeared. 

On another of Mark’s tours to Hokkaido, Japan, he found that scrapie was occurring on land formerly occupied by the military during world war two, where, according to the local farmers, many covert tests were carried out with "munitions".
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Colorado and CWD

In the early 2000s Mark made three visits to the States and Canada to study another of the new tses, Chronic Wasting Disease (CWD) in deer and elk. His initial desk study revealed CWD had perhaps the most pronounced clusters of all the tses relative to toxic and military locations. 

Basically the disease was appearing near missile silos and ranges, such as Kimball, Mt Horeb, Fort Collins, the White Sands Missile range, Cold Lake and Camp Wainwright. 

Cwd first appeared in the late 60s near Fort Collins, in the Rocky mountains of North Colorado. Mark discovered that during the 60s and 70s the government had funded a series of military experiments to monitor the exposure of deer fawns to plutonium, strontium 90 and cesium 134. This looked like a promising correlation.

One of the trials involved transporting the fawns back and forth between Fort Collins and the plutonium contaminated pastures of the Rocky Flats Factory, 60 kilometres away. 

In addition radioactive leaks at Rocky Flats had caused plutonium to become airborne, contaminating a wide area of the Front Range of the Rockies, which has now become the CWD endemic area today. The contamination was exacerbated by radioactive plutonium and cesium, which had been detected in the kiln dust of the local cement works. High levels of these metals were subsequently detected in the local deer and now seven per cent of them along the Front Range have been affected with CWD.

This endemic region of Colorado lies along a major fault line, which produces mini earthquakes of high intensity infrasound that derive from the turbulence passing over the mountain ridges. There are also a large number of explosions from the intensive local quarry blasting and shockbursts from missile testing.

A study of official government attempts to control CWD in Colorado, and also scrapie in Iceland, reveals the failure of several wholesale slaughter programmes to eradicate the diseases. After the deer and sheep had been culled fresh livestock, introduced into the same area after four years, started to go down with the disease all over again. This points to the problem lying in the environment rather than in animal to animal infection.

The lab analysis of the CWD area samples revealed some new metallic tse candidates, namely high levels of silver, barium and strontium together with the usual low levels of copper. The silver had almost certainly stemmed from local aerial 'cloud seeding' spraying; the barium from aerial sprays and the spreading of barium rich oil drill mud on pastureland; The high strontium had most probably come from the experiments.

Based purely on their finding that higher levels of CWD occur in more dense herds, the authorities, however, resolutely maintain that the disease is spread by infection. 

A more likely explanation for this observation is that the deer switch to abnormal substitute rations, such as high manganese pine needles, because the competition for the limited supplies of normal foods gets too great. 

The reduced herbage also causes the deer to grub up soil with their forage resulting in an increased intake of the metals. This was confirmed by the local pathologists who had found soil and grit in the guts of the CWD deer carcasses.

Again I think the picture here is one of another tse disease springing from related toxic environments. 

Slide 17
Multiple sclerosis

Barium was the metal that stood out in Mark’s research into multiple sclerosis. The highest incidence of MS is in rural populations in the northern hemisphere but more recently, however, clusters have started to emerge nearer to the equator, in countries such as Sardinia. 

The analysis of Mark’s samples revealed that barium was high and sulphur low in the cluster areas of Saskatchewan, Sardinia, Massachusetts, Colorado and NE Scotland. The barium had stemmed from diverse industries associated with many of the MS risk occupations, such as quarrying, paper, wood processing, textiles, welding and oil, and from atmospheric sprays for enhancing and refracting radio and radar waves along military jet flight paths and missile test ranges. 
Barium is present at high levels in oil and coal deposits and in seawater. The barium rich drilling mud from the North Sea oil industry around the coast of NE Scotland, must have considerably exacerbated the problem of elevated barium in the marine food-chain since the 1980s.  The North Atlantic coastal position of many of the MS risk populations may reflect their eating of seafoods known to bio-concentrate barium. TSEs also cluster in coastal areas, which may point to a common factor in their cause. Interestingly there was also an exclusive reliance of the UK animal feed industry on North Sea ‘fish meal’ protein – a common component of concentrated cattle feeds during the 1980s/1990s. Such a practice might have played the key role in the BSE epidemic.

Finally the military have been billeted near the MS zones of the Faroes, Iceland, Saskatchewan, Guam and the Gulf war zones. Detonations of barium based explosives during military conflicts or exercises are a possible link here.

Mark focused his theory on a group of ‘building block’ type proteins, the Proteoglycans, which bond with negatively charged sulphates and play a crucial role in maintaining the growth and structural integrity of the nerve’s myelin sheath, which is destroyed in MS. Barium can conjugate with free sulphate in the body, and Mark proposed that this was making the proteoglycans less efficaceous by depriving them of their crucial supply of sulphate. This was a totally original perspective on a disease that has lacked much in the way of creative insight for years and I’d like to see more research on this.
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V CJD

One of the interesting features about TSEs is their recent emergence in the 20th century: Icelandic scrapie 1934, Kuru 1950, CWD 1968, Sardinian scrapie 1982, BSE 1984, vCJD 1996.

Variant cjd continues to be the most perplexing of the group. It appears almost always in geographical and temporal clusters in the uk, in low population communities, often in the same road, with victims sometimes even knowing each other. It strikes in an area for a year or two and then seems to move on. The incidence is very low and is similar to cjd at approx 1 case per million of population every 2 years.
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If you look at a uk vcjd map about 20-25% of cases have occurred in coastal/esturine locations and most are close to sources of military and munition industrial contamination and sources of infrasonic sound. 

Interestingly some of the earliest cases of bse struck at Plurenden manor farm in Kent a couple of miles away from 2 of the first cases of vcjd: other cases of both diseases followed shortly after, nearby on this east west rural corridor. 
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In the summer of 1999 we made our first trip into the cluster territories of vCJD but in this talk I’m going to concentrate on one location, Queniborough, near Leicester. 

Six cases of vCJD have been connected to this village forming the largest cluster in the world, and there are some extraordinary connections going on here. One of these sufferers moved to Eastleigh, near Southampton, which would subsequently become a cluster area with three cases and this person actually shared a room with someone who later became one of the three Eastleigh cases. Some of the Queniborough victims were connected to a single street, known as the Ringway. One lived in the road, another visited a relative who lived in the road, and a third person in the road died of sporadic CJD approximately 10 years earlier. 

We started our enquires at a former dye works in the village, which, according to local people, had caused frequent showers of a yellow dust during the 1980s. Exposure to dyes had featured during our global survey, and there was a possibility that this dye was either strontium yellow or picric acid - the piezo-electric material that is also used as a detonator. There were also reports of another yellow dust, which had regularly been deposited over Queniborough in the1980s thought to be from the steel factories to the North.

Only recently I became aware of another tse risk after watching an episode on tv of Robbie Coltrane travelling Britain. This was the Mountsorrel granite quarry a few miles to the west, considered to be the largest quarry in Europe. People in the area report the sound of a daily barrage of explosions from the quarry.
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But perhaps the most intensive source of silicaceous microcrystals stemmed from the vast World War 2 Ordnance Depot, 500m to the North West of the village, where East Goscote stands today. Detonators, triggers and chemical warfare agents were made there and aerial photos show that they were stored along the lanes where the victims had walked and rode their horses. When the depot was demolished in the 1960s, and again during excavations for the new village of East Goscote, the works must have churned up dust clouds of microcrystals. The rubble from the ordnance site may well have been used as a cheap source of hardcore in the development of East Goscote and at the Ringway road 200 metres away in Queniborough. 

Another incident involved the crash of two bombers in the village during world war two. Both of the planes were overloaded with bombs, which exploded on impact, leaving craters in a couple of farms where two victims had worked. All of the Queniborough victims had grown up or played around the village and consumed wild food from around the site of the former Depot.
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We were soon told that eating infected beef products was the cause of vCJD. In effect this would mean that most of the 58 million people in the UK, together with many tourists and consumers of exported beef products would have had at least some exposure to bse. This theory was jumping the gun as there is still no published trial in which food products, such as burgers, containing incriminated beef have produced a TSE in an experimental animal.

The fear of an epidemic was rife and a crack computer modelling team was bought in by the authorities to investigate. They predicted that there would be 100s of thousands of cases by now, but fortunately we’ve had less than 200. In my view the predictions were so wrong because they were based on the incorrect premise that infected beef consumption causes vcjd. 

The most recent cluster of vcjd has appeared to the south east of Eastleigh, in the coastal area of Gosport and Southsea where there’ve been four cases in the last couple of years. The area has strong tse features especially the heavy historical naval and military presence. Explosion! is a museum of naval warfare built in 2000 and converted from 18th century buildings at a former armaments depot and powder magazine. This stands out for me.

One of the Southsea sufferers, Andy Black, virtually lived in headphones from the age of 14 and had worked as a pro sound engineer until his mid 20s when he became ill with the disease. 

Of course it is very difficult to disentangle all these possible causal threads: in all probability some are benign but I think that the truth must lie somewhere in this environmental knot. 
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Mark provided the most plausible explanation for another human tse called Kuru, that uniquely affected the cannibalisitic Fore tribe of Papua New Guinea after the second world war.

Carleton Gajdusek, who won a Nobel prize for his work on kuru, identified a transmissible factor (later called the prion) in the brain, which he concluded caused the disease with cannibalism spreading it - We would regard this as secondary infectivity. He didn’t explain why Kuru started when it did or where the infectivity came from. No other cannibalistic tribe in New Guinea or throughout the world has ever developed Kuru.

The primary infection we propose came from metal crystals from Japanese bombers, which were shot down during the war over the jungle where the Fore tribe lived.

The planes were manufactured from aluminium /manganese alloy panels, which the Fore scavenged, moulding them into eating and cooking bowls and other implements. 

In addition there were many sources of infrasonic shock such as the bombs, which had exploded during the scavenging sessions, as well as the constant earthquake tremors. The Fore also live over a major tectonic rift and suffer severe electric thunderstorms. 

In Dr Gajdusek’s experiments with monkeys transmission was achieved by inoculation. Oral transmission with homogenate couldn’t be achieved by mouth, but it was achieved successfully when introduced directly into the stomach by tube. In my view his tests don’t prove cannibalism caused kuru, they only show the theoretical possibility of how the disease could be spread. Cannibalism was abandoned in the sixties and kuru has now almost died out. The most likely explanation is that the initial high level exposure to the contaminants from the planes would have fallen off dramatically after the war. The increasingly Western diet followed by the Fore people would also have provided a protective and balanced mineral intake.
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Guam

Guam was a slight departure from tses but offered Mark an ongoing medical conundrum which proved irresistible to his inquisitive brain. He went to the beautiful pacific island in 2003 to investigate Guam syndrome, a mysterious disease that had clustered in three neighbouring coastal villages since the 1950s. Its a neurological syndrome and is a mixture of amyotrophic lateral sclerosis and parkinsons.  Besides Guam it simultaneously erupted in the kii peninsula of Japan, West New Guinea and the islands of Rota, at 50x the normal incidence. By the 1960s the disease started to decline slowly, in fact, few cases have appeared in any person born after the mid 1950s. Mark figured that the epidemiology suggests a delayed reaction to contamination introduced into the local environment during the 1940s. 
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During the US invasion of Japanese occupied Guam, towards the end of world war two a lot of bombs were dropped in the bays around the island. This continued after the liberation, with US aircraft bombing along the coasts of Guam, Rota, New Guinea and Southern Japan, where the clusters emerged. Ever since the war, US naval boats have been carting waste munitions to Guam and disposing them in the lagoon of Cocus island near the villages. The Navy had also all been involved in monitoring the atomic tests on the atolls between 1946 and 1963. After each detonation, the boats returned to the lagoon for decontamination discharging the radioactive debris into the open sea causing the coral reef to become contaminated by radioactive strontium, barium and caesium. 

The local diet is partly based on marine life from the lagoon and includes the habit of chewing on pulverised coral mixed with betel nuts.

The lab analysis for Guam indicated low levels of calcium and magnesium in all of the vegetation and fruit in the disease regions confirming the findings of previous researchers. 

In contrast strontium, manganese, iron, aluminium were high: strontium being excessively elevated in the coral and shellfish samples from the disease coastline.

Similar to his MS theory, Mark proposed that this configuration of metals had given rise to loss of function of some crucial structural proteins of the nervous system by bonding up with sulphates, which are key partners for these proteins.

In conclusion the world war 2 contamination provides a highly plausible geographic, toxicological and temporal explanation for the neuropathology of Guam syndrome, a fact that none of the other research groups had noted. This window of toxic exposure precisely fits the epidemiology of the disease.
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Groote island

Another location with an unsolved medical puzzle was Groote - a tropical island off NE Australia, which is rich with eucalyptus, pandanus and cypress pine forests where Aboriginal clans have lived for centuries.

A cluster of fatal neurological diseases, known as Groote Syndrome, had appeared at very high incidence in a single village called Angarugu in the remote outback. According to the Elders, the disease really ‘took off’ in the late 1960s.  

The local university consider that the syndrome is caused by a weak gene supposedly first introduced by visiting Macassan sailors who had occasionally interbred with Aboriginal women on the shores of Groote about 300 years ago.

But this theory leaves many vital questions about the origins of the condition unanswered. Why did Groote syndrome only emerge in the 1960s when the hypothetical ‘orgies’ of interbreeding took place 300 years ago? Why have some strains of the disease affected white Groote residents, who don’t carry the gene? Why has the disease only affected this one location, since the Macassans, carrying this same gene, travelled and interbred so widely throughout the world?
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So what is the real cause of Groote Syndrome? 

Mark discovered that the affected community had originally been housed at a mission station in the rainforest, but the construction of a fuel base in 1942 had necessitated that the mission move a few miles north to a new site. 

This became Angurugu village and it was constructed directly over pure manganese dioxide bedrock - a feature that was unique to this part of the island. The Aboriginal residents grew their food and took water from this site, which was later found to contain some of the highest levels of manganese in the world. Furthermore, the village regularly clouded up with black manganese oxide dust, after vast open cast manganese mines were excavated in the 1960s next to Angurugu. 

Mark took his usual samples and the lab results confirmed that soil manganese was excessively high, at over 200,000 ppm, and magnesium was very low in both the soils and the bush foods of Angurugu. However in the old mission station gardens, where the Aborigines had lived before Groote syndrome took off, manganese only averaged 2000ppm. This was a very significant finding in relation to the disease.

Mark’s conclusion is that the disease is caused by a mutation caused by manganese intoxication and magnesium deficiency. Unfortunately, as far as I know, there is little will on the part of the authorities to make the necessary environmental changes or conduct there own research along the manganese intoxication lines. 

The solution to help the residents may simply be a radical change in diet and preventing the dust drift from the open caste mine polluting the village.
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Bovine TB

TB is of course a very contemporary issue for farmers. Mark’s farm always boasted a TB-free status until the early 2000s, despite being surrounded for years by TB affected cattle and badgers. He began some research and soon figured that some of the changes he’d made on his farm may be relevant. One was cutting back on lime and calcified seaweed based fertilisers. The second was a problem beyond his control - the increased prevalence of acid rain. This led to him conducting a pilot study on his farm with 6 of his cattle.

Bovine TB is virtually endemic in the soil, water and atmosphere of the majority of ecosystems, and TB mycobacteria have co-existed with mammalian life for centuries. Despite its widespread prevalence, TB has produced relatively few major outbreaks across the world.
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Research has shown that there is a correlation between areas of high TB incidence and regions where the soils are acidic. Acidification leads to an accumulation of iron in herbage, which raises the iron status in foraging animals, particularly in regions where soil iron is naturally elevated and rainfall is high.

The key zones of bovine TB across the UK are the Forest of Dean, Exmoor, Cornwall, Devon and the Mendip hills. These regions correlate with the areas where iron has been mined in abundance and rainfall is high. 

There’s some research that indicates that acidification and iron represent key factors in the pathogenesis of TB. For example, studies in which lime was spread on farms in Michigan with high rates of TB infection caused a ten-fold reduction in the infection of cattle after a three year period.

When TB infected mice were treated with the iron chelating protein lactoferrin (a natural ingredient of colostrum milk), there was a one hundred fold reduction in the number of pathogens present in the mice. The simultaneous exposure of mammals to high iron foodchains and anti-lactoferrin toxic agents, such as some pesticide wormers may have raised iron to a sufficient level to enable TB to thrive in our dairy herds today.
Mark’s theory is that badgers and cattle can both develop TB due to their separate co-exposure to the same iron-rich foodchain, and not necessarily due to a cross-infection. There’s little doubt that some cases of bovine tb do occur due to cross infection from badgers, but this is secondary and even a total badger cull would not eradicate TB. We need to be learning how best to live alongside the bacterium, and, more importantly, to be learning how to boost our immunity to it.

On his own farm he conducted a pilot study in which he fed a batch of “inconclusive” TB reactor cows with a mineral-protein formulation, high in colostrum, that was designed to chelate the iron and starve the bacterium. Six inconclusive animals were studied with 5 being fed the formulation during each milking over a one month period. At the TB test, the vets decreed that four out of the five treated animals had recovered and reverted to TB-free status, whilst one had retained her TB ‘inconclusive’ status. The sixth inconclusive animal, a beef steer, which had never been fed the formulation progressed to full ‘TB reactor’ status. 

Whilst the positive results of this pilot study are not significant in scientific terms they do support the notion that these ‘inconclusive’ cattle are no longer reacting to the test because they ate an iron chelating diet. It is imperative that this investigation is advanced to the next stage, and tested on a much larger group of animals

The type of practical control measures that Mark advocated are low tech and inexpensive such as use of Lime fertilisers and feeding with iron-chelating compounds and supplements such as selenium and zinc. This would reduce the amount of iron in the farm foodchain and help boost immunity. 

Mark had been planning some joint research with a professor at London University to follow up on the success of his pilot study when he became ill and unfortunately this never took place.

Slide 30
Buggers

Mark was plagued by his fair share of buggers and I don’t plan to say much about this aspect to his life. I’m totally convinced that much of it really happened as Mark describes. It’s true that some of the events may just have been coincidence.

Of course we’ve heard in the news over the Summer just how easy it is to have a politician’s phone bugged – there’s a bunch of dodgy techies out there who can arrange this on receipt of a few notes in a brown envelope. If this kind of thing is so easy then much of what happened to Mark is highly plausible. 

Slide 31
Future

So where are we now with all these ideas? Do they hold up?

If you take a look at TSE research today I’d say manganese and copper are central to the debate, but Mark is rarely acknowledged in any way for his huge contribution. I often read of touted ‘new’ research and insight into tses – things we were discussing 10 years ago. 

Manganese in particular is now strongly associated with the disease. In 2006 it got a positive on the prionics bse test when substituted for copper and with additional uv exposure in the experiment. Despite this hugely important work some think that high manganese in the tse body may be as a result of the disease rather than a cause of it. I don’t agree with this.

A prominent tse scientist has filed a patent for various metals as critical factors in tse – namely steel, stainless steel, aluminium – presumably he has his eye on remuneration for possible treatments or cures.

Pesticides are largely discounted in tse debate – I don’t agree with this – most recent studies I’ve seen are not sophisticated in their design and pesticides are too glibly discounted as a factor.

I’d like to finish by coming full circle back to where Mark started with his focus on pesticides.

They’re still implicated in diverse problems from colony collapse in bees to CFS and endocrine disruption in mammals. Things have improved vastly since Silent Spring but there’s still a way to go.  

Very low dose affects are now being recognised. I recently came across some work that found the herbicide Atrazine at less than 1 part per billion had caused a frog to grow male and female genitalia. 

Science is still uncovering many of the insidious stealthy ways in which pesticides can cause ill health such as by adduction, a key mechanism, which underpins CFS and I would hypothesise some cases of SIDS and SADS. 

Finally, the relatively new and fascinating field of epigenetics, has demonstrated the many ways in which pesticides can affect gene expression and the infrastructure of our genes without altering the genetic code, and these varying deleterious affects can be passed on to our offspring. So much of this went below the radar when these compounds were first assessed. 

I hope Mark would have approved of this talk. 

Please buy the book, we owe the publisher quite a lot of money! Thanks for listening and I’ll take some questions. 
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