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Thank you, Nicole. So today I want to discuss global food security and how improving animal health will enhance our ability to feed the world. We’re all aware of the projected growth of our population, 50% growth to about nine billion people by about 2050 and that population growth will lead to increase demand for meat and milk products. We can’t meet this demand by simply grazing 50% more animals and that’s because the grazing of animals degrades land. We have a water shortage and livestock grazing is a very heavy demand on water and the greenhouse gas emissions that cattle, livestock are thought to be responsible for approximately 18% of greenhouse gas emissions, mainly due to methane release. So we must get smarter at raising livestock to improve productivity and I believe we can significantly improve productivity by improving animal health.

One major threat to animal health are parasitic diseases and there’s one parasite in particular which is considered the major threat for livestock and that’s the liver fluke, the parasite I will talk about today, scientifically known as fasciola parasites. Now if you look at the world map, this is a world showing the distribution of fasciola parasites. In orange you’ll see the fasciola hepatica which is called the temperate liver fluke found in the Americas, in Europe, right across Asia, Australia and New Zealand. In purple, fasciola gigantica are the tropical liver fluke found in Africa right through Asia, India, down to Indonesia, and in green shows areas where both parasites exist causing significant disease and impacting livestock production, as you can see in a high proportion of the world. There’s about 2.3 billion cattle and sheep in the world and there’s 700 million of the poorer subsistence farmers rely upon their livestock for their livelihood and their survival. So if we can come up with a way to control this disease we can lift livestock production, lift income production, particularly for subsistence farmers, will improve production in Australia as well but in particular we think our work I’ll be describing will impact on developing countries in particular.

Now in developing countries this parasite infects, and now here’s a farmer with his buffalo grazing his rice paddy, the animals all large animals, large livestock, cattle and buffalo are used as draft power. So this disease not only causes reduced weight gain, reduced milk production but also diminishes the ability of these animals to work in the field, so the parasite has insidious effects. In Indonesia, in India same principle, cattle ploughing a field, in Sudan cattle are used for production. In particular in Sudan cattle play an interesting social role that a man’s esteem in society is linked to the number of cattle he owns and when a groom pays a dowry to marry a bride the dowry’s often paid and is measured in the number of cattle that a groom’s prepared to give to the bride often determines the groom being selected by the family. So the parasite has social affects and in China where both parasites exist has a major effect on cattle and buffalo in particular milk production in buffalo which is a major industry in China.

Now if you look at the global losses caused by this parasite, we estimated several years ago global losses about 3.2 billion a year in lost animal production. We think that’s probably an underestimate and the loss production’s related to the damage - I’ll show you the damage in a moment, the damage the parasite causes to the liver, causing fibrosis, causing anaemia, causing haemorrhaging leading to anaemia, lower weight gain, lower milk production, it affects the fertility of female animals and so it has this insidious production effects. The parasite tends not to kill large animals but it debilitates them and greatly impacts on their production. In developing countries in particular you can see how this disease can seriously impact on subsistence farmers. In a typical family, I’ve done a lot of work in Indonesia, a typical farmer in Indonesia will have four cattle, he’s raising the cattle for meat, milk production and graze his field but the cattle are also the family savings and they’re also the pension plan. So in Indonesia when the farmer needs to pay for a wedding he’ll sell one of the animals to get the income to pay for the wedding. So these animals are more than just workhorses they’re integral to the social fabric of many of these developing countries. So if we can lift cattle production in these countries we can improve farmers' income and obviously their living standards.

Now with fasciola, the losses caused by fasciola known to be of the order of 15 to 20% per animal, so 15 to 20% smaller animal at maturity, 15 to 20% less milk production. So if we could develop a vaccine to control this disease we can actually improve livestock production across many parts of the world by 15 to 20% in one hit. It’s an amazing … it’d be an amazing achievement if we could … to do this. So that’s our aim to try and develop a vaccine to control the disease. Now the other aspect of this disease which is probably under recognised, the disease is zoonotic. It’s been estimated by WHO about 2.4 million people are infected. In Egypt alone there’s reports of in the Nile Delta which is one of the major [unclear - foci ?] for human liver fluke infection 830,000 cases. In Bolivia and Peru on the Altiplano in Bolivia, 66% of people infected. Most of them are school children who we think get infected by swimming in contaminated lakes and ponds and ingesting the cysts that are in the … floating in the water. And WHO’s estimate at least 180 million people are at risk of getting infection. So this is an insidious disease that not only impacts livestock it has an effect on humans who co-inhabit regions where the animals are infected.

Now the life cycle of this parasite, the animals get infected by eating, grazing areas where there are little parasitic cysts on the grass. The cyst hatches in the intestine, a juvenile fluke hatches, migrates from the intestine into the liver. It’ll migrate through the liver for about six to eight weeks causing fibrosis, causing anaemia, causing haemorrhages, growing and feeding on the tissue, sucking blood eventually matures in the bile ducts in the liver where the parasite will lay eggs to continue life cycle. And the adult parasite shown here will browse on the inside of the bile ducts consuming blood and maintain that anaemic state. So the losses are related to the damage to the liver and the effect the parasite has on anaemia. So we do have … we did have good drugs to control this disease. We have drugs that will kill the adult parasite but there’s only one drug that will kill the young invading parasite and the last 15 years resistance to that drug has now developed. First reported in Australia and Victoria and is now widespread in Ireland, across UK, Europe and in Australia. In parts of Ireland every sheep is infected with the drug resistant parasite. We’ve recently done surveys in Australia right down the east coast of Australia from Lismore down to Maffra, we’ve identified drug resistant parasites in dairy and beef cattle.

So we have a problem and how are we going to get around it? We don’t believe we can just develop another drug ‘cause resistance will be selected within 10 years. We think the real solution is to develop a vaccine and that’s what my lab has been focussing on. So how do you develop a vaccine for a complex parasite? Well we learnt a lot by a collaboration we had funded by ACR in Canberra in response to requests by the Indonesian government in the early ‘90s. They came to the Australian government and said we’ve got a problem with liver fluke can you help us develop a vaccine to control this disease? So we were funded to go to Indonesia and we looked at this ... there was a particular breed of sheep shown here called the Indonesian thin tail sheep which has one very unusual property, it’s highly resistant to liver fluke. We went in so we looked at these animals, we studied the immunology which showed resistance was due to an unusual immune response and when we characterised that immune response we showed that if you take antibodies from these sheep and incubate them with the parasite with white cells, the white cells will bind to the antibodies, the antibodies will bind to the surface of the parasite and the parasite is killed very effectively.

So we have identified an immune mechanism that’s highly efficacious in the Indonesian sheep and so our hypothesis now is that we can use this mechanism, use these antibodies to find the surface molecules on the parasite which will be good vaccine candidates, to develop as good vaccine candidates. So how do we develop our vaccine candidates? Well we knew from our Indonesian studies that the parasite is killed within two to four weeks of infection. So we knew that the target of the immunity was the young parasite. We isolated, we took off the surface proteins, we used some biochemical techniques to pull off the surface proteins off these parasites and we characterised them using protein sequencing technologies and we identified 229 proteins on the surface of fasciola parasites. The question then becomes which of those 229 are the best candidates that we might focus on? So we’re now filtering through those 229 proteins and we’re filtering in terms of which proteins are highly expressed in young parasites? Which proteins are actually on the surface and which proteins actually are recognised by the antibodies from the resistance sheep? So we’re currently filtering through this set of proteins and the ultimate aim is, we think we might end up with three to seven proteins that have the right sort of criteria that we could envisage taking forward in the vaccine trials.

So as we sit here today in my lab I’ve got honours and PhD students cloning some of these molecules, we’re making what’s called a recombinant protein and we’re going to evaluate those recombinant proteins in vaccine trials. So the … so at the moment we’re a producing those proteins in the laboratory, we’ll do … we’ll initially do trials in cattle in Australia. We then ... if we have some success we then propose to extend those studies to cattle in South East Asia or maybe in India or Indonesia. Our aim is to get a vaccine which will reduce fluke burdens by about 80 to 90%. We believe if we can achieve that level of protection then we’ll be able to reduce the fluke burdens down to a level where there will be minimal or no economic losses. It will be very difficult to develop a vaccine which will give 100% protection, we don’t think that’s feasible but if we can reduce worm burdens down below a particular threshold we’ll be able to minimise economic losses.

So if we can have a vaccine which can achieve that we believe we can improve, as I said before, milk and meat production by about 15 to 20% overnight. This will not only help Australian produces where losses in Australia due to this parasite are estimated to be about $90 million a year, but we’ll also we hope we’ll extend the work to the tropical parasite in developing countries where we may be able to produce a vaccine which can be delivered by local authorities and to young animals to improve their production. So our ultimate goal is to improve food security by … improve security and enhance the income security both for Australian produces and for subsistence farmers in developing countries and I believe firmly that if we can address the animal health issues and I’ve just only discussed one of those today. There are, as you can imagine, there are multiple parasites and multiple diseases that impact on livestock but if we can improve the animal health and control this one particular disease in particular we think we can help contribute to meeting the global food challenge that we know is confronting us in the next 40 years. Thanks very much.
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