Tuberculosis (TB) page

TB, Acidification and Iron

Mark's dairy herd succumbed to a severe TB infection during November  2005. After  applying  his preventative  remedies ( lime / phosphate fertilisers  and  a mineral feed  formulation outlined  in the published paper linked below). This was confirmed at DEFRA's routine whole herd TB tests that were  undertaken  in October 2005 / January 2006. The herd remains TB-free today. 

The likely role of elevated  iron in increasing  susceptibility of the bovine, badger and human to TB infection and proliferation needs to be investigated in much greater depth.

The answer to TB control may lie in a cheap, simple solution - modifying environmental iron and other trace minerals important in boosting the immune system of the animals but there continues to be little interest in researching this in the UK.

Below is an extract on bovine TB from Animal Pharm, by Mark Purdey, published by Clairview books.

Behind the iron curtain 
European livestock farmers dread the day when their cattle succumb to a tuberculosis breakdown. The implications are severe: a ruthless cull of infected cattle and badgers, with all remaining healthy cattle impounded behind a curtain of government mandated movement restrictions and red tape. The effect has been to propel small farming businesses into a state of financial melt down. 

But the official procedures of TB control are archaic and outmoded. They are founded on the old hypothesis that humans develop TB as a sole result of exposure to TB infected animals, whilst failing to accommodate the more recent discoveries in the multi-factorial science surrounding mycobacterial disease. We need to be questioning whether such cruel and costly strategies that are currently involved in TB control programmes are actually achieving their desired effect – to protect the human population against the TB agent. 

In the summer of 2005 I was forced to come to terms with my own cattle joining the ever increasing ranks of TB infected herds that are currently blighting the UK.

At dawn I scaled the hill to collect the cattle from my outlying fields. The earth still retained some of the heat of the previous day, and I was forced to goad the cows because they seemed more reluctant than usual to rise and amble to the nearby lane. Perhaps they were more perceptive than I was today, sensing the fate that was approaching.

As we reached the steep gradient of the shillet track, the cattle accelerated a little, rutting up the dust with their hooves. The swish of a cow’s tail disturbed an early morning bee that droned off beyond the bank of bluebells and into the haze of the dazzling sun. Gradually, the entire caravan of cattle wended its way down the track to the bottom of the valley. On the last stretch to the farm, a patch of giant foxgloves towered over us displaying their luminescent red and mauve lanterns. But I failed to heed the red alert, and just drove the cows on without a second thought.

Back at the yard, the vet was ready and we lead the cows straight down to the inspection pens. The procedure was simple - to measure the size of any lumps that had erupted on the cows’ necks. This serves as a yardstick for gauging the extent of the allergic response to the TB skin test - an intradermal injection of tubercle bacillus that had been administered by the vet three days earlier. After a few minutes I saw the vet stand back abruptly. "Oh" he said in a despondent, drawn out tone, popping on his spectacles slightly askew. "We could have a problem here, Mark". I watched him fumbling through his pockets for the callipers, and now knew that he had to take a more precise measurement of what obviously looked like a colossal reaction lump on the cow’s neck. I became anxious, and my mouth was becoming parched in anticipation of what was coming next.

The air was heavy, like the lull before a thunderstorm. Even the Robins, who had been busy in the yard a minute earlier rustling up the brittle leaves had become silent. The vet raised his glasses and wiped the sweat off his forehead. "You have a reactor, I’m afraid Mark". 

A few minutes later there was another reactor, and then several more. My mouth had become more parched and my stomach felt nauseous. I became angry at the thought of these fine young pedigree animals, just into their prime, condemned to slaughter under the government’s animal health diktat. 

Like many other cattle farmers in the UK, I was confused by the perfect condition of the TB reactor cows, since I had always assumed that TB was a debilitating disease. Although these cows had reacted to the skin test and were therefore deemed to carry TB, I began to wonder whether they had successfully adapted to the infection by knocking out the greater majority of the invasive mycobacteria. The TB slaughter programme could actually be annihilating the resistant animals – culling the genetically robust individuals that we really needed to be keeping as breeding stock for future generations. 

The next stage of the so-called ‘crisis’ procedure was to retire to the farmhouse to fill out a tree’s worth of forms and several sheets of a TB questionnaire. I was amazed by the simplistic contents of the questions. Each one was based on the assumption that the transmission of the TB agent from infected badgers to cattle was the sole cause of bovine TB. Baddie the badger had been dubbed the culprit before the necessary detective work had even begun. The same ‘back to front’ investigation was applicable to the questionnaire, which the government presented to farms that had experienced a case of mad cow disease. The whole thing was very simplistic and every question was based on the assumption that the cause was meat and bone meal, despite evidence, which indicated that this theory was flawed. The same was true of the variant CJD questionnaire.

The real question for me was why had my farm always boasted a TB-free status, despite being surrounded by TB affected cattle and badgers for many years. I began to wonder what changes had been integrated into my farming practices over recent years: changes that could be responsible for switching on the susceptibility of our cattle to the TB agent? I felt that this was the essential question to be answered.

TB is virtually endemic in the soils, waters and atmospheres of the majority of ecosystems, where mycobacteria have co-existed with mammalian life for centuries. Despite its widespread prevalence, the TB agent has produced relatively few major outbreaks across the world. It seems that an epidemic of clinical TB can only erupt once some anti-TB component of our immune defence has been disrupted. In this respect, the primary event is a disruption of immunity, which enables the TB agent to breach the body’s defences and opportunistically take a hold.

A historical study of the epidemiology of TB demonstrates that epidemics of TB have occurred since the iron age, and that this disease has always been rife amongst specific population groups who are nutritionally impoverished in some way. For example, TB was rife amongst city slum dwellers who had no choice but to breath the industrially polluted air 24 hours a day, as well as the half starved Scottish and Irish crofters who were evicted during the clearances and forced onto boats bound for North America. Another more recent example involves AIDS victims whose immune systems are so severely compromised that they invariably develop TB as a secondary complication.

So what is the key factor that has suddenly unleashed TB susceptibility amongst my cattle following so many years of TB-free status? After much thought about the recent specific changes that I had integrated into my farming system, I began to wonder whether the TB breakdown in my herd could be connected to the drastic cost-cutting measures which I have been forced to adopt in order to survive in farming.

Along with most other livestock farmers across the UK, we had foolishly cut back on the use of the so-called ‘non essential’ lime and calcified seaweed based fertilisers. The trend in reduced usage of lime based fertilisers has been exacerbated by recent conservation measures that have debarred the harvesting of Cornish calcified seaweed altogether - thereby preventing future usage of this material on the farm. 

It is the general reduction in use of lime fertilisers, combined with the recent increases in winter rainfall across the western UK, which has acidified the topsoil as a result. Other influences such as acid rain and the continued use of so called ‘essential’ artificial fertilisers will be playing a role in the acidification of Agricultural ecosystems. 

The alkaline/acidic pH value of the soils on our farm has dropped from an acceptable neutral pH 6 to an acidic pH 5 over the last three years. This is backed up by the invasion of buttercups into our pastures where clover used to flourish. 

Research has shown that there is a correlation between areas of high mycobacteria incidence and regions where the soils are acidic. This association is strengthened by the results of studies in which lime was spread on farms in Michigan that were suffering from high rates of mycobacterium infection (albeit the paratuberculosis strain of mycobacterium). The study concluded that the lime treatment had produced a ten-fold reduction in the infection of cattle after a three year period had passed. [ Johnson-Ifearulundu and Kaneene 1997 ]. 

The relevant issue in respect of TB infection and soil acidity hinges on the fact that acidification of the topsoil leads to an excessive accumulation of available iron, [ Pais and Benton Jones 1997] particularly in the regions where soil iron is naturally elevated and rainfall is high. The iron is taken up by the pasture herbage, especially ryegrass, plantain [McDonald and others 1973 ] and bluebell tubers as well as percolating into the local water supplies as a result. Animals then eat and drink of these high iron resources.

Interestingly, the key hotspot zones of bovine TB across the UK are the Forest of Dean, Exmoor, Cornwall, Devon and the Mendip hills. These regions all correlate with the areas where iron has been mined in abundance [Flett 1935 ] and rainfall is high. Preliminary pasture sampling from the specific fields on my own farm (June 2005) where the TB reactors had been pastured has consistently demonstrated an excessive elevation of iron (average 378 mg/kg), in relation to the levels of 143 mg/kg recorded three years previously. This research is being expanded to cover TB-free and TB farms across the key TB cluster areas of the UK.

Much research published in the scientific literature indicates that iron represents an essential prerequisite in the pathogenesis of TB, enabling TB and other strains of mycobacterium to proliferate, metabolise and survive within the mammalian biosystem [Ratledge 2004]. It is the supply of ‘free’ iron within the host, which provides the TB agent with its enhanced capacity to unleash its pathogenicity. 

Although TB victims adapt to their parasitic attacks by storing their iron supplies in tissues that are inaccessible to the mycobacteria, the disease process culminates in the parasite getting the upper hand with the host developing the classic iron deficient anaemic state that is a central clinical feature of TB. 

Mycobacteria acquire their iron from the host’s own transferrin and ferritin molecules – the iron binding transport and storage proteins that are integral to the healthy metabolism of iron within the mammals. The mycobacteria take iron from their host by releasing a type of iron-capturing siderophore called an exochelin, which, in turn, transfers and donates the iron back to the mycobactins, which exist in the cell walls of the mycobacteria themselves. [Gobin and Horwitz1996 ]. 

This hijaking of the host’s iron supply is beneficial for the survival of the TB mycobacteria in more ways than one. Not only does the TB agent utilise the host’s iron for its own proliferation and survival, but it also utilises this metal to indemnify its own long term security within the host by disabling the host’s immune defence against itself. The parasite achieves this means of self protection by preventing the viable synthesis of the iron binding beta-2-microglobulin molecules whose role is to activate the killer T lymphocytes [Schaible and others 2002] - the host’s main line of defence against mycobacterial infection. 

This could explain why humans whose T cell immune defence has become compromised through nutritional deprivation, chemical exposure or AIDS are at a significantly greater risk of developing TB as a secondary complication.

But TB is not the only pathogen that depends upon the host’s iron for its maintenance and growth within the body. Clostridium Botulinum (implicated in grass sickness of horses), Leprosy, HIV, Candida, Listeria, Salmonella and Malaria are all members of this insidious family of ironmonger pathogens to which TB belongs [Weinberg 1999]

Only last week, champion horsebreeder Gail Dunsbee contacted me about the sudden death of one of her horses as a result of grass sickness – a devastating paralysis of the autonomic nerve endings in the horse’s gut due to infection with clostridium botulinum. But much like TB, botulinum is virtually endemic in the gastro tract of horses where it rarely produces any adverse health effects at all. So what environmental factor had suddenly enabled the infection to flourish? 

Dissatisfied with the professional ignorance surrounding the causes of grass sickness, Gail had taken matters into her own hands in order to safeguard the future of her surviving horses. And, it looks as if the results of her preliminary soil analyses have provided the causal clues to this catastrophic problem for horse breeders.

Apart from the low potassium readings, the excessively high readings for iron (at 1344 ppm) was the only other element of the twelve elements tested which had deviated from its respective reference range. This result could explain why grass sickness, like TB, has invariably remained confined to acid soil districts where iron levels are generally elevated.

Since elevated iron increases TB risk, it is easy to understand how the management of dietary iron can influence the outcome of TB [ Ratledge 2004, Cronje and Bornman 2005 ]. For example, when TB infected mice were treated with the iron chelating lactoferrin protein (a natural ingredient of colostrum milk), there was a one hundred fold reduction in the number of pathogens present in the mice.[ Schaible and others 2002 ].

Likewise, TB diseased individuals used to be regularly treated with the iron-chelating compound p-aminosalicylate with some success [ Ratledge 2004 ]. It could prove beneficial from a preventative as well as a curative perspective to introduce copper or zinc bicarbonate supplements into the diet of TB affected populations [ Pais and Benton Jones 1997 ]. Whilst these anionic compounds do not act as iron chelators as such, they will impair the absorption of iron across the gastrotract by competing for its uptake system of transport proteins. Any foodstuffs containing phytic acids, such as alfalfa, clover and grains [ McDonald and others 1973 ] will also produce the same anti-iron effects. 

The use of inorganic phosphorus as an inclusion in fertilisers or mineral feed supplements would also assist in reducing the amount of free iron that is rendered ‘available’ in the soil or taken up into the animal respectively [ Underwood 1977 ]. The phosphorus competes for the iron binding site on the transport proteins that normally convey iron across the gut wall thereby arresting the uptake of iron at its initial point of entry into the body. 

It is also important to consider the knock-out effects that iron chelators might have upon the other pathogens which need to bite the iron bullet before they can trigger disease. For instance, it has already been demonstrated that the iron chelating compounds, deferoxamine and 8-hydroxyquinoline-5-sulfonic acid have produced beneficial effects in the treatment of leprosy and clostridium botulinum respectively .[Weinberg 1999][ Bhattacharyya and Sugiyama 1989]

My proposal is that badgers and cattle that co-exist within the same environments will both develop TB due to their separate co-exposure to the same iron-rich foodchain, and not necessarily due to a cross-infection from one animal to the other. Bluebell and other iron-rich tubers constitute a large part of the badger’s diet and these will gradually load up the badger’s biosystem with iron until threshold levels are exceeded, thereby providing any mycobacterial pathogens that are present with the sustenance to proliferate to pathogenic levels. Likewise, the high incidence of human TB that have been recorded amongst steelworkers and slum dwellers, who lived beside their workplaces during the industrial revolution, could have been induced by the high levels of iron in the atmospheres of their local environment.

I believe that government ministers in the UK have been correct in resisting pressures to re-enact wholesale slaughter of badgers as a means of controlling TB in the bovine and human populations. For the badger culls in previous years have achieved nothing in terms of eradicating TB. The disease has kept on re-occurring irrespective of the various slaughter measures that have been put in place. We need to consider what is actually achieved each time that we re-enact this drastic unnecessary solution of badger gassing and blanket cattle culls for TB control.

Furthermore, it is scientifically naïve to think that we will ever be able to eradicate a pathogen that is endemic in the environment at large. As long as optimum eco-conditions for the survival of TB mycobacterium are allowed to exist such as high iron and soil acidity, then TB epidemics will continue to occur, as and when alterations in weather conditions and husbandry methods permit. 

In respect of consumers who are anxious about exposure to TB pathogens in their foods, they need to be aware that modern methods of food processing safeguard consumers from exposure to the TB agent – methods that did not exist half a century ago. For example, any milk that is taken from a TB affected animal today is automatically pasteurised in the modern dairy set up. Although pasteurisation produces some negative health effects, by switching our immune response to TB and other pathogens into ‘sleep mode’, this ultra efficient sterilisation process provides a guarantee for those who are concerned about TB exposure. 

The type of practical control measures that I advocate are low tech and inexpensive. Unfortunately there seems to be a deep rooted antipathy towards non trendy low tech solutions in our society and this usually works against such ideas being taken up. Whilst it is high time that governments should say farewell to their archaic strategy for TB control, some viable alternative will be needed to replace it. Governments should begin to examine the considerably cheaper animal welfare friendly option of encouraging farmers (via subsidies) to adopt husbandry practices which prevent cattle from succumbing to TB infection in the first instance. This could be achieved through subsidising the spreading of lime fertilisers across the TB endemic/high iron regions, as well as promoting feeding / fertilising with iron-chelating/ anti-iron compounds on farms in the TB risk areas. This would reduce the amount of iron that is flowing up the farm foodchain, which, in turn, would reduce the levels of TB mycobacteria.

Such a radical approach, which reduces the susceptibility of cattle to the TB agent could produce some major advantages over the existing system which simply slaughters infected animals. This would achieve a considerable reduction in the overall incidence of TB, thereby reaping major savings for both human and animal life, farmers’ livelihoods and the tax payer.

Since the incidence of TB is increasing amongst the human population, it is high time that we adopted a more intelligent, civilised and updated strategy for dealing with the prevention of TB. We should be taking a closer look at the underlying causes of ‘iron overload’ in the human foodchain and ecosystem at large. This would entail looking at the impacts of acid rain and how it brings about a rise in the levels of available iron within the soil and water supplies. Issues surrounding the industrial emission of iron particulates into the atmosphere, as well as the supplementation of our foods with iron additives represent important areas that warrant investigation and the development of controls. 

Likewise, the indirect impact of various toxic or mutagenic environmental agents upon the metabolic processes that regulate iron homeostasis is an area that also needs to be considered. Many environmental chemicals and metals are recognised to disrupt the body’s capacity to regulate the balanced uptake, storage and/or excretion of iron, thereby representing an alternative means through which iron levels could become elevated in the biosystem, which, in turn, switches on an increased susceptibility to TB infection.

Meanwhile back on the farm as night fell, the knacker man arrived to collect my TB reactor cows. I lead the unsuspecting cows to the loading pen, feeling guilty that I had betrayed them by failing to mount any kind of resistance against the government’s strategy of senseless slaughter. The cows waited in the half-light with their backs steaming and their heads held low as they savoured their final moments of freedom.

The death wagon rattled down my long farm track and then backed up to the loading pen. The ramps came down, and after a chorus of whelping and lashing of hooves, the cows slid and clattered up the steely ramp into the dark belly of the lorry. The tail gate was securely bolted and the lorry drove off again and as it rounded the top corner of the field I caught my last glimpse of the cows, their noses frantically pressing through the wide slats in a last attempt to escape their premature execution. Tonight they’ll lie on the post mortem bench. 

As I walked back to the farmhouse, I saw the patch of foxgloves glowing like red hot irons on the hill, still resonating with the evening sun. It was a timely reminder that our TB problem had not been extinguished by the removal of our reactor cows from the farm, but was still very much alive and rooted in the acidity of our soils. As I walked back to the farmhouse, I remembered that the presence of foxgloves indicates high iron and high manganese levels in the soil. 

The current approach of the UK veterinary establishment towards the control of TB remains rooted in an outmoded and uncivilised world of blanket slaughter and badly managed “Badgerogeddons” that are naively aimed at achieving the  annihilation of the TB agent from the face of the earth. 

Whilst livestock farms have been subjected to the mandatory measures of mass slaughter for several decades, the long term epidemiological pattern of TB outbreaks would appear to have remained unaffected by these invasive modes of control. In stark contrast to the predictions of the most astute TB research teams, TB epidemics have continued to appear with ever increasing frequency. The ‘experts’ remain privately baffled.

The problem is that their policy fails to encapsulate the most fundamental property of TB mycobacteria - that these agents are endemic in the open environment and can therefore never be controlled by a total wipe out mode of control. We need to be learning how best to live alongside the TB agent, and, more importantly, to be learning how best to boost our natural immunity to defend ourselves against these elusive mycobacteria. Yet, despite the obvious benefits that would be gained by building up our understanding of the answers to these questions, no research has been commissioned in the UK, which looks at this crucial perspective of TB pathogenesis.  

In the light of the fact that the incidence of this disease is currently dramatically escalating across the UK, it is high time that the Veterinary Establishment lets go of its intransigent position on TB control. Whilst it is encouraging that the likes of the UK Minister of Agriculture, Margaret Beckett has repeatedly stated “ what’s the point in killing badgers if it is not going to achieve anything in the fight against TB ”, it is sad that so few other people in positions of power seem to be listening to such a common sense approach.

Last week I experienced the Pavlovian like response of the British Veterinarian Association towards my plea to develop an investigation into an alternative ‘environmental and dietary’ strategy of control, as a best means of strengthening resistance to TB infection.This would not only require an about turn in their position on the pathogenesis of TB, but in their position on the pathogenesis of many other parasitic infections – the ironmonger group of pathogens whose survival is totally dependent on the free iron supply in their host’s tissues.

If this approach is ever shown to be correct, then it would seriously threaten the credibility of the UK establishment’s mass slaughter programme. 

I had written a letter to the editorial of the Veterinary Establishment’s flagship publication, which was submitted as an attempt to woo the vets away from their unilateral policy of ‘overkill’. Being a letter it presented a summary version of the science surrounding the causal role of elevated iron in the foodchain and how this can compromise the relevant component of our immunity, placing mammals at increased risk of contracting TB. This high iron facet presents an opportunity for tackling the disease. If you can influence the levels of free iron within the host, then you can control the overall outcome of the disease. The TB infection could potentially be quashed by starving the agent of its iron supply.

But, my letter was rapidly subjected to a burst of “heavy vetting”, and I was not surprised to receive the classic rejection of lack of scientific rigour  – this response is applied to anyone who promotes fresh ideas. The irony is the editors didn’t apply rigorous scientific scrutiny when reviewing the volumes of data that have been published in support of the popular ‘infectious badger’ theory of TB origins? The conventional consensus on TB appears to have been founded upon a series of unproven assumptions.

It is ironic that the Veterinary Establishment had rejected the science proposed in my letter, even though it was based on hard experimental data presented by reputable international research teams. Yet, despite referencing these studies, they had ignored the supporting publications and then rejected my letter on the pretext that my arguments were exclusively based on bar-stool ideas gleaned from my amateurish observations down on the farm.

In contrast a mention of the iron -TB association to the scientific establishment in the USA is met with a totally opposite reaction. For example, when I casually mentioned my own observations of increased iron on my TB farm to a colleague at the US Environmental Protection Agency, he instantly responded by saying, “ Iron and TB - You bet. We are cleansing land of mycobacteria by directly spraying the open environment with iron microcrystals. These chelate the mycobacteria, diverting the dirty little fungal buggies into an early grave.”  

In the light of the repeated failure of the badger culls to eradicate bovine TB, why on earth aren’t the UK veterinary authorities paying serious attention to the positive results of the foreign studies by the Americans and Germans? Why are they resisting this alternative ray of hope? 

There are some highly successful trials where TB affected mice were treated with the iron chelator protein, lactoferrin, which reduced the incidence of TB by 100 fold? Or the trials where lime was spread on the soil of farms infested with mycobacteria across Michigan, reducing the incidence of TB infection by ten fold as a result. These are highly impressive results, which should be taken on board by any open minded and intelligent authority, which is intent on designing foolproof control programmes to safeguard public and animal health. Nonetheless, the following comments sum up the veterinary establishment’s response to my letter:

“The evidence is sometimes based on studies not directly relevant to cattle and Mycobacterium avis, but refers to results from Mycobacterium avium subspecies paratuberculosis (Map)  and findings in mouse experiments.  The inferences which are drawn from these studies and other reported data in the letter are not rigorously supported.  For example, the observation that TB hotspots are all in areas where iron is mined and rainfall is high  is not proven and does not explain why TB occurs elsewhere i.e. TB is not proven to be directly correlated with soil pH or where iron is mined or where rainfall is high.  Similarly there are several references to TB incidence changes over time which could be explained by a host of other factors, for example changes in the iron levels on the author¹s farm only proves that iron levels have changed on the farm and is at the best weak evidence of an associative link and at the worst insufficient proof of cause and effect.   The communication ignores the vast scientific body of information on the epidemiology of  bovine TB”.

I responded to this by pointing out that I had submitted a letter to the editor, which was intended to alert veterinary readers to this fresh perspective on TB aetiology, and to ask the vet practices whether I could be connected to additional TB farmers in the hotspot zones in order to expand my geochemical survey.

I also informed the Veterinary establishment that their comments were too pedantic and ‘over the top’ for a mere letter, particularly since they had implied that I ought to be providing a full spectrum of hard evidence within my first letter on this subject to the academic literature. 

 

Whilst the reviewers had correctly raised the issue that hotspots of TB are not always sited in areas where iron mining has existed (albeit only two areas that I can see), their comment had failed to grasp the prerequisite of the theory "elevated iron in the bovine food chain". This can arise in various contexts where iron ore beds are not sufficiently concentrated in local bedrock to justify the economic mining of the ore, but, nonetheless, where iron is still highly concentrated in top soils for a variety of other geochemical  reasons. I had pointed out the striking correlation between the iron mining areas and TB hotspot zones, and then utilised this as a means of providing a general yardstick for demonstrating that the high iron factor offered a plausible explanation for the distribution of TB incidence across the UK. 

Their argument here is flawed because where there are a number of variable factors contributing to the animal’s iron status and if only one factor is altered then this may not be critical. By the same token I realise that finding an association between iron hotspots and TB does not prove that high iron causes clinical TB. There are always going to be different environmental influences that will bring about exactly the same end effect of elevated iron within the biosystem, which, in turn, will influence the outcome of any TB infection in the same way.

For example, use of the anti-lactoferrin insecticide wormer, Levamisole, is currently very prevalent on UK livestock farms where it is used in various drench or systemic pour-on wormer formulations. Although exposure to this molecule will initially create an acceleration in the synthesis and secretion of the immune protein  ‘lactoferrin’, thereby creating an unnatural boost to the immune system, the long term repercussions of such an exposure are going to be a bit like driving a car at full throttle throughout its entire road life. You will burn the car out, driving it  prematurely to the scrap yard. In this respect the long term effect of exposures to levamisole causes a reduction of lactoferrin secretion due to the disrupting effects of this chemical at its target receptors on T lymphocyte immune cells eg. the receptors which mediate the secretion of lactoferrin. This reduction effect represents a well known toxicological mechanism by which a receptor can adapt to a toxic insult, by becoming sensitised and/ or reducing the rate at which receptors are replenished. The net effect is a long term, perhaps permanent, deficiency in the secretion of lactoferrin, which, in the context of this study, brings about a markedly decreased level of immunity to TB infection.

Lactoferrin is an immune protein that is a component of exocrine secretions. It is manufactured in the epithelia of the gut, lungs, tear ducts and in granulocytes where it is used as an iron chelator and antioxidant in the armoury of immune defence against invading pathogens. Lactoferrin performs a pivotal role in the defence against invading TB, where it competes against the mycobacteria for the supply of free iron within the tissues, ultimately ‘ironing out’ the lifeblood of the TB agent. Therefore the simultaneous exposure of mammals to high iron foodchains and anti-lactoferrin toxic agents ( eg the pesticide wormer ) could  be sufficient to raise the levels of free iron in the tissues to a threshold that is ripe for a TB takeover.

 Whilst I understand the reviewer's point that the elevation of iron on my own TB affected farm doesn’t supply hard evidence to substantiate the theory, my letter didn’t actually attempt to do this. In the light of the published experimental evidence on high iron and TB infection, I had merely indicated that these observations on my own and other farms could turn out to be extremely important, and were sufficient to warrant the expansion to a full-scale comparative geochemical investigation covering all of the main TB regions across the UK.

 

I feel that the high profile mainstream journals ought to be publishing the plausible  creative leaps in scientific thinking, rather than rejecting them outright. For the history of science has repeatedly shown that the majority of advancement within academia has stemmed from intuitive sparks of insight, often originating from the layperson. Yet whenever these ideas have been successfully suppressed by the mainstream in the past due to peer prejudice, commercial or political pressures, the evolution of scientific knowledge usually always suffers a set back as a result.

 

Consider the negative outcome for medicine if Jenner's original radical observations on the immunisation of milkmaids against small pox had been rejected outright at the start? For his initial observations were based on a group of milk maidens who were working with cowpox infected cattle in a cowshed on a single farm in Gloucestershire. The milkmaids had unwittingly immunised themselves against small pox as a result. If Jenner’s hypothesis had been blocked on grounds that his initial observations were only made on a single farm and therefore could not be shown to hold true for every milk maid operating across the UK then his important discovery may never have been accepted.

 

I also take issue with the veterinary establishment where they state that the arguments in my letter were not based upon rigorous scientific studies. Whilst my own analytical studies to date clearly provide a limited amount of hard evidence, I feel that their comments are misappropriated in respect of the validity and relevance of the data that was referenced in my letter. The huge funding for badger cull trials is not based upon hard evidence or even mediocre supporting evidence - the evidence is contradictory – the funding is being used to carry out extensive trials to provide evidence to answer the question. To ask me for the quality and scope of evidence obtained at the end of such trials at the start of my investigation is nonsense. 

If you have read the veterinary critique above, I should point out that my letter had clearly indicated that these experiments had involved mice rather than bovines, and mycobacteria paratuberculosis rather than mycobacteria tuberculosis. This is the appropriate and usual way of doing scientific research – you start small with pilot studies and scale up when and if things look promising. The research with mice was presumably felt worthwhile originally or it would not have received funding. Furthermore, I cannot see how the differences between the species and strains involved in these experiments should fundamentally weaken the overall relevance of these trials to the context of bovine TB outbreaks in the UK.

My letter had also pointed out that all strains of mycobacteria require a source of iron to manifest their pathogenicity, irrespective of whether the paratuberculosis or tuberculosis strain is involved.

I was particularly annoyed over their failure to recognise the potential relevance of the positive study in which the number of TB pathogens in infected mice had been reduced 100 fold after treatment with the iron chelator lactoferrin. The veterinary establishment had rejected this valuable research on the basis that the work relates to TB in mice and not TB in bovines.

The reviewers must be aware of the universal use of misfortunate lab mice in millions of drug licensing trials where animal reaction to pharmaceutical exposure is exploited as a best means of assessing the potential health effects of those chemicals upon human beings. Furthermore, the entire global establishment has heralded the results of the mice studies carried out by Dr Moira Bruce at Edinburgh, as a plausible means of proving the causal connection between human consumption of BSE affected cow tissues and the development of variant CJD in humans. Moira Bruce’s conclusions were in support of the prevailing 'politically correct' theory at that time.

Once again, it seems that the work of outsider scientists has to be complete and proven before it is funded. But it is a totally different story for those who operate from within the inner circle as they can get away with any old hotch-potch of epidemiological data as long as it supports the establishment line. A good example of pathological prejudice against ‘outsiders’ was enacted via the peer review system operated by “The Veterinary Record” journal. One of my own papers on TSEs was rejected in 2004 due to “lack of scientific rigour”, despite having presented some ground breaking data from the analyses of 200 soil and antler samples that I had collected across chronic wasting disease cluster zones in the USA / Canada. Ironically, a few weeks later, a depressingly dull and unoriginal paper by Chihota et al from the prestigious Compton Labs in the UK had attempted to counter a misrepresented version of my paper and data. The paper was published by the Veterinary Record, despite the admission by the author that they couldn’t afford to carry out any analyses - “ to carry out blood testing and analysis on the necessary scale would have been prohibitively expensive. Instead, we sent a questionnaire survey to farmers asking them what minerals were deficient in their area and compared this with data from the National Soil Inventory”. 

Well next time I’ll know not to pay for the expensive analysis and I’ll make do with a questionnaire like the experts!

                  
Back on the TB battle front, the British veterinary establishment’s rejection of the widely recognised ‘high iron’ perspective of TB pathogenesis, betrays their determination to remain wedded to the current slaughter strategy – a universally adopted policy of control that is rigidly upheld across the more affluent sectors of the developed world.  Furthermore, these uncivilised strategies of mass slaughter are by no means exclusive to the control of TB.  They have been repeatedly implemented over the last century to suppress the outbreaks of supposedly ‘infectious’ diseases for example the TSEs.  

It is sad to witness such a penchant for the mass murder of animals. Surely, it is the duty of any responsible authority to try to provide a more civilised option of disease control before resorting to mass slaughter? The badger myth surrounding TB control has now infected the rural community to the extent that vigilante groups have been taking the law into their own hands and illegally gassing the badgers in the TB areas. I was appalled to learn that one of these cyanide sessions had taken place on my own farm, at the most vibrant badger set in our valley. The badgers had become the target of a moonlight gas attack by a bunch of goons, who apart from anything were so careless that they forgot to take the empty gas bottles away: I had found the cylinders slumped across a patch of bluebells adjoining the set the next morning. If only these insensitive idiots had been aware that the bluebell tubers provide the dietary source of concentrated iron that enables a TB infection to take hold in the animals. These badger bashers would have carried out a more effective job, if they’d uprooted the bluebell tubers and left the poor old badgers alone. 

But perhaps the most positive piece of news from behind the iron curtain of the TB hazard zone involves the results of some pilot studies that I had conducted on a batch of “inconclusive” TB reactor cows on my farm. I had intensively fed these cows with a mineral-protein formulation that was designed to chelate the iron, as well as impair the uptake of iron into the cow. I was running this pilot experiment with the aim of starving the TB parasite to death. The results so far have been encouraging with a total of six inconclusive animals on my farm, five were milking cows, which had been fed the formulation during each milking over a one month period. At the TB test last week, the government vets decreed that four out of the five treated animals had recovered and reverted to TB-free status, whilst the remaining one had retained her TB ‘inconclusive’ status. The sixth TB inconclusive animal, which was a beef steer and never fed the formulation was found to have progressed to full ‘TB reactor’ status and is committed to slaughter. 

Whilst the positive results of this pilot study are not significant in scientific terms, because of the small numbers of animals involved, they indicate the likelihood that these ‘inconclusive’ cattle are no longer reacting to the TB test because they had been treated with a feed which chelates and competes for the iron. It is imperative that this investigation is advanced to the next stage, and tested on a much larger group of animals.
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