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Even though I prefer not to train and coach by heart rate, I have found that using these numbers can be 
a great tool when it comes to assessing recovery and how the body is adapting to training. Specifically, 
runners can measure their resting heart rate over time to assess their gains in fitness during long bouts 
of training without tune-up races and also to track when they might be overtraining or not properly 
recovered from their last hard workout. 

This neat little trick doesn’t even require the use of a heart rate monitor. All you need is to be able to 
take your pulse and record the numbers. Over the following pages I’ll explain why this strategy works 
and show you how to identify one of the major signs of overtraining in just one minute a day. 

Using Morning Heart Rate To Measure Fitness & Fatigue 
Measuring your morning heart rate is pretty simple. All you need is a digital watch, a small notebook and 
a pen on your nightstand. As soon as you wake up in the morning, find your pulse on your neck, just 
under your chin, or on your wrist. Using the watch, count the number of times your heart beats for 20 
seconds. Multiply this number by three and you have your resting heart rate (RHR) in beats per minute 
(bpm). Record this number in your notebook next to the day’s date. Now make sure to repeat this 
process every morning. 
With each passing day, you’re creating an accurate record of your morning heart rate that you can 
reference after challenging workouts to ensure that you’re recovered. You can also look at this data 
when you think you might be facing a case of overtraining. Before trying to glean any insight from these 
numbers, however, be sure to record at least three weeks of data. 

How to use this data: 
Keep an eye on your resting morning heart rate in the two or three days after a hard workout. If it’s 
significantly elevated from its normal average (7 or more beats per minute), that’s a sign that you’re not 
fully recovered from the workout. Remember, there is going to be some variability in your daily heart 
rate regardless of your recovery level, do don’t be concerned if you’re 3 to 4 bpm over your normal 
average on a given day. In my experience, it takes a reading that’s 7 bpm higher than normal to signify 
excessive training fatigue. 
You can also use this data to identify long-term trends. If you notice your heart rate steadily increasing 
over a two- or three-week period, it’s quite possible you’re overtraining or not scheduling enough 
recovery time between workouts. In this circumstance, consider taking a down week and monitor how 
your body and heart rate respond to the extra recovery. 

On the opposite spectrum, if you see your heart rate is slowly declining, it’s usually a good indication 
that you’re getting fitter! If you haven’t raced in a while, this can be a great boost to your motivation. 

While scientific research has not conclusively proven that long-term resting heart rate equates 
specifically to overtraining, there is data that seems to indicate there is a high probability that an 
increasing heart rate is associated with training fatigue. Taking a few extra recovery days after a tough 
workout or a light week of training never hurt anyone. You need to have the courage to rest! 

Why Morning Heart Rate Data Works 
From a physiological perspective, measuring heart rate data to determine fatigue works because heart 
rate modulation is determined by the effect of the muscular contractions and nervous signals of both 
branches of the autonomic nervous system on the myocardium and the sinus node. 
Increased parasympathetic nervous activity slows heart rate, whereas increased sympathetic nervous 
activity accelerates heart rate. The autonomic nervous system also fulfils a pivotal role in stress 
tolerance. Consequently, negative adaptation to training stress potentially involves the autonomic 
nervous system, and may result in an altered heart rate. 

My aversion to training strictly by heart rate is that I’ve often found the data to be unreliable. When 
training, you need to factor in weather, stress, stimulant intake (e.g. caffeine consumption), stress, and 
of course the variability of the monitor itself. However, measuring heart rate at the same time each 
morning avoids many of these potential pitfalls. While there is still the potential for some variability (like 
a bad night’s sleep or daily heart rate variation of 2-4 bpm), it is far less so compared to when used 
every day in training. In short, tracking morning heart rate can provide more reliable data. 

Morning heart rate data, if tracked regularly, can be an easy, effective method for monitoring fatigue 
levels, how well you’re adapting to workouts, and can help prevent long-term overtraining. Considering 
it takes less than a minute to perform, there’s no excuse for not adding this simple practice to your daily 
routine to ensure you’re training optimally and recovering well between workouts. 
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Uncover the truth about fueling for your endurance endeavors. 

There’s a lot of bad sports nutrition information floating around. The only way to cut through the myths 
and find the truth about how to fuel your body for maximum endurance performance is to look at the 
science—or have someone look at the science for you. Well, we’ve done just that, and uncovered the 10 
biggest myths of sports nutrition. 

1. Taking in simple sugars during exercise is bad. 
Sugar, in the form of glucose (and also glycogen, which is the storage form of glucose in the body), is 
the most important energy source for intense endurance exercise. Dozens and dozens of studies have 
demonstrated that supplementing your body’s supply of glucose/glycogen with glucose, fructose, and 
other simple sugars that are easily converted to glucose during exercise enhances performance in 
workouts and races lasting longer than an hour. Despite this mountain of evidence, many triathletes still 
avoid using sports drinks and energy gels containing simple sugars because they are accustomed to 
thinking of sugar as “bad”. But sugar is only bad when you’re not exercising. When you are training, 
sugar is good! 

2. There is an optimal macronutrient ratio. 
Should your diet be 60 percent carbohydrate, 20 percent fat, and 20 percent protein, as many sports 
nutrition experts recommend? Or should it be 40 percent carbohydrate, 30 percent fat, and 30 percent 
protein, as other experts contend. Or is the optimal macronutrient ratio for endurance performance 
something else? In fact, science has shown that there is no such thing as a one-size-fits-all optimal 
macronutrient ratio. 

Individual triathletes need different amounts of the three macronutrients based on how much they train. 
Consequently, while a 60/20/20 breakdown might be perfect for one athlete, it might not be for another 
athlete. Carbohydrate requirements vary the most with training volume. Think in terms of absolute 
amounts of carbohydrate instead of percentages. The average triathlete requires about 2.5 grams of 
carbs per pound of body weight daily, but elite triathletes who train 20 hours a week or more may 
require twice that amount. 

3. It’s necessary to carbo-load before races. 
Carbo loading, or the practice of increasing dietary carbohydrate intake in the days preceding a race, is 
a familiar ritual for most athletes. But it’s seldom necessary. Research has shown that carbohydrate 
loading has no effect on performance in races lasting less than about 90 minutes. Also, its effect is 
minimal even in longer races when adequate carbohydrate is consumed during the race. Endurance 
athletes as successful as six-time Ironman winner Dave Scott have never carbo loaded. That said, it 
does no harm, so if it gives you confidence, go ahead and carbo load. 

4. You should drink to completely prevent dehydration. 
A whole generation of athletes was taught that any amount of dehydration had a negative effect on 
athletic performance and increased the risk of exertional heat illness. More recent and better science has 
shown that this is not the case, and that the old advice, based on the old beliefs, to drink enough to 
completely prevent dehydration during exercise is counterproductive. 

It’s especially counterproductive for runners, because during intense running it’s almost impossible to 
absorb ingested fluid as quickly as the body loses fluid through sweating. A number of studies have 
shown that runners perform best and face no additional risk of heat illness when they simply drink by 
thirst, which typically replaces only 65-70 percent of sweat losses. And the risk of GI distress is much 
lower when runners drink by thirst instead of forcing themselves to drink more. 

5. Eating more fat will increase your endurance. 
A currently popular trend among endurance athletes is eating a high-fat diet to increase the muscles’ 
reliance on fat for fuel during exercise and thus increase endurance by sparing the muscles’ limited 
glycogen stores. Studies have shown that a high-fat diet does increase the muscles’ reliance on fat for 
fuel during prolonged exercise, however it has no effect on performance. 



6. Muscle cramps are caused by dehydration. 
The idea that exercise-related muscle cramps are caused by dehydration and/or electrolyte depletion 
originated from a single flawed study conducted almost a century ago. More recent science has clearly 
shown that there is no correlation between dehydration levels and risk of cramping. 

Instead, muscle cramping appears to be a symptom of a type of neuromuscular fatigue that is caused by 
unaccustomed exertion (this is why muscle cramping occurs almost exclusively in races) and occurs in 
athletes who have some sort of innate susceptibility to cramping. Drinking more fluid and consuming 
more electrolytes have not been shown to reduce cramping risk in susceptible athletes in races, with the 
exception of one study showing that sodium-loading before prolonged exercise delayed the onset of 
cramping. 

7. All sports drinks are the same. 
So much research has been done on sports drinks that many products share the same basic formula—
the combination and concentration of ingredients that are proven to work. But there are some significant 
differences that make some products generally more effective than others and make different sports 
drinks better for different individual athletes. For example, the addition of a small amount of protein to 
the typical sports drink formula, with a 6-8 percent concentration of carbohydrate, has been proven to 
increase endurance and reduce exercise-induced muscle damage. But a small fraction of unlucky 
athletes cannot tolerate protein ingestion well during running and therefore must use traditional sports 
drinks without protein. 

8. Most triathletes eat enough carbohydrate. 
The long shadow of the low-carb diet craze of the early 2000’s has left many of us believing that the 
average athlete, and the average triathlete especially, eats a high-carbohydrate diet. In fact, the 
average athlete gets only 50 percent of his or her calories from carbs, just as the average non-athlete 
does. And while a 50 percent carbohydrate diet may be too much for a sedentary person who burns few 
carbs through activity, it’s not enough for most athletes, who do. 

As we said in discussing myth #2, there’s no one-size-fits-all carbohydrate percentage that is right for 
every athlete. You have to think in terms of absolute amounts, and adjust your target amount based on 
your body weight and activity level. Triathletes need at least 2 grams of carbs per body weight daily. 
Elite athletes may need as much as 5 grams per pound during periods of peak training. 

9. Triathletes need to eat as carefully as non-triathletes. 
Many triathletes assume they can “get away with” eating a little more junk than couch potatoes can. 
Sports nutrition experts frequently try to correct this assumption, arguing that saturated fat, sugar, and 
the rest have the same terrible effects on the body whether you run or not. Actually, the runners have it 
right. High-volume aerobic exercise does mitigate the negative effects of consuming certain nutrients 
that are generally labeled “bad”. The license to eat a little more garbage—and to just eat a little more 
period—is one of the great rewards of training. 

That said, the diet of the average person is awful, and training definitely does not give you license to eat 
even worse than that with impunity. Couch potatoes need to eat an almost perfectly clean diet to 
maintain a modicum of health, and even that is not enough, as robust health is impossible without 
exercise. What you as a triathlete can get away with is eating a diet that’s a little worse than the perfect 
diet that’s a must for the non-triathlete. 

10. Supplements are necessary for maximum performance. 
There are a lot of nutritional supplements that are marketed to endurance athletes with claims of 
enhancing endurance performance. Some of these claims are backed by a little bit of scientific evidence, 
but no nutritional supplement has ever been proven to enhance endurance performance significantly by 
a large number of studies without being counterbalanced by other studies showing no benefit. And most 
of the world’s best triathletes consume no nutritional supplements. 
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Meet the Kiwi wasp scientists hope can kill our beetle pest Greg Harkin Published 16/08/ 

 SCIENTISTS have brought in a pest‐killing wasp from New Zealand in a bid to wipe out a beetle 

causing havoc in our forests. function google_ad_request_done(google_ads 

 The eucalyptus leaf beetle pest is normally found in Australia, New Zealand and Indonesia but has 

now taken up home in the forests of Cork and Kerry. It has spread in recent weeks and it has taken 

up residence in Wexford and Wicklow. Researchers at Teagasc and University College Dublin are 

investigating if the enogerra nassaui wasp from New Zealand is safe to release into Ireland to take on 

and kill off beetle pest which first arrived in Ireland in 2007. The beetle, latin name paropsisterna 

selmani, poses a significant threat to our commercial foliage, biomass and forestry industries, say 

researchers. Dorothy Hayden, a Lecturer at the Teagasc College of Amenity Horticulture, National 

Botanic Gardens, who is currently undertaking a PhD as a Teagasc Walsh Fellow, is investigating the 

suitability of this egg parasitoid as a bio‐control agent for the leaf beetle in Ireland. "Our research is 

investigating whether it is safe to release the biological control agent into Ireland," said Dr Hayden. 

"We are investigating its response to Irish weather conditions, its success in attacking the pest 

species and the extent to which it will only attack the pest species," she added. The wasp has been 

used as a biocontrol agent of similar leaf beetles in New Zealand by attacking their eggs. It has been 

imported into a special quarantine insectary in UCD for further study. "The research will provide the 

necessary information to fulfil the requirements of a risk assessment required, if a field release 

application is considered safe," said Hayden. "This is the first paropsine leaf beetle to become 

established in Europe and it was initially discovered damaging foliage crops in Kerry in 2007. It is 

now commonly found in many areas of Cork. Even in the last few months, new information indicates 

that this invasive pest has spread to Wexford and Wicklow. "Predictions of the patterns of spread, 

suggest that it is only a matter of time before it is established throughout the island and this poses a 

bio‐security risk to the UK and mainland Europe." She said pesticides can be used to take on the 

colourful beetle but this was found to disrupt the fight against another pest ‐ a sap‐sucking psyllid or 

plant louse. Irish Independent –  

See more at: http://www.independent.ie/irish‐news/meet‐the‐kiwi‐wasp‐scientists‐hope‐can‐kill‐

our‐beetle‐pest‐30512259.html#sthash.hbKZOPUd.dpuf 

 

NUI Galway develops vitamin‐rich crop to combat malnutrition in Africa 

http://www.thejournal.ie/nui‐galway‐crop‐africa‐1272795‐Jan2014/ 

 

RESEARCHERS AT NUI Galway have been working to develop a Vitamin A-rich crop to 
help combat malnutrition in Africa and they have found a way to do it. 

In conjunction with the International Institute of Tropical Agriculture (IITA), the 
NUI Galway Plant and AgriBiosciences Research Centre (PABC) has been researching the 
development of more nutritious and higher yielding crops for smallholder farmers in Africa 
since 2009. 

Vitamin A deficiency in the diets of the poor is currently a global health problem affecting 
millions of people in Africa and other regions of the world. This deficiency retards growth, 
increases risk of disease, and can cause reproductive disorders. 



Researchers have been working to develop and disseminate new varieties of staple crops like 
maize, sweet potato and beans, that contain higher levels of essential micro nutrients. 

Up to 500,000 children in developing countries go blind each year due to vitamin A 
deficiency, with over half of these children dying within a year of becoming blind. In Malawi 
alone, 73 per cent of children currently do not have enough Vitamin A in their diets. 

The high prevalence of Vitamin A deficiency amongst mothers and children (particularly 
during the first 1000 days of life) perpetuates cycles of poverty. 

 

Developing orange high vitA maize: IITA maize lines with differing levels of provitamin A 
(NUI Galway). 

Working within IITA’s maize breeding program, Girum Azmach, a PhD student and maize 
breeder, has identified combinations of naturally-occurring genes in maize lines that result in 
major increases of the level of Vitamin A in the types of maize varieties that are grown by 
farmers and consumed by poorer households in Sub-Saharan Africa. 

This means that breeding programs in Africa can grow crops that will reduce the levels of 
Vitamin A deficiency amongst the poor in Sub Saharan Africa. 

IITA, in collaboration with national partners in Nigeria, has released the first generation of 
two pro-vitamin A rich hybrids and two open-pollinated varieties. An open-pollinated variety 
with intermediate level of pro-vitamin A was also released in Ghana in 2012. Seeds of the 
released pro-vitamin A rich open-pollinated maize varieties have been sent to Liberia, Mali, 
and Sierra Leone for testing, multiplication and deployment. This research was published 
today in international scientific journal BMC Plant Biology. 

 

 

 

 



Genetically‐modified purple tomatoes heading for shops 
By David Shukman Science editor, BBC News  
 

 
The new tomatoes could improve the nutritional value of everyday foods  
  
The prospect of genetically modified purple tomatoes reaching the shelves has come a step closer. 
Their dark pigment is intended to give tomatoes the same potential health benefits as fruit such as 
blueberries. 
Developed in Britain, large‐scale production is now under way in Canada with the first 1,200 litres of 
purple tomato juice ready for shipping. 
The pigment, known as anthocyanin, is an antioxidant which studies on animals show could help 
fight cancer. 
Scientists say the new tomatoes could improve the nutritional value of everything from ketchup to 
pizza topping. 
The tomatoes were developed at the John Innes Centre in Norwich where Prof Cathie Martin hopes 
the first delivery of large quantities of juice will allow researchers to investigate its potential. 
"With these purple tomatoes you can get the same compounds that are present in blueberries and 
cranberries that give them their health benefits ‐ but you can apply them to foods that people 
actually eat in significant amounts and are reasonably affordable," she said. 
 
 “I hope this will serve as a vanguard product where people can have access to something that is GM 
but has benefits for them” 
Prof Cathie Martin John Innes Centre in Norwich  
 
The tomatoes are part of a new generation of GM plants designed to appeal to consumers ‐ the first 
types were aimed specifically at farmers as new tools in agriculture.  
The purple pigment is the result of the transfer of a gene from a snapdragon plant ‐ the modification 
triggers a process within the tomato plant allowing the anthocyanin to develop.  
Although the invention is British, Prof Martin says European Union restrictions on GM encouraged 
her to look abroad to develop the technology. 
Canadian regulations are seen as more supportive of GM and that led to a deal with an Ontario 
company, New Energy Farms, which is now producing enough purple tomatoes in a 465 square 
metre (5,000sq ft) greenhouse to make 2,000 litres (440 gallons) of juice. 
According to Prof Martin, the Canadian system is "very enlightened". 
"They look at the trait not the technology and that should be a way we start changing our thinking ‐ 
asking if what you're doing is safe and beneficial, not 'Is it GM and therefore we're going to reject it 
completely'. 
"It is frustrating that we've had to go to Canada to do a lot of the growing and the processing and I 
hope this will serve as a vanguard product where people can have access to something that is GM 
but has benefits for them."  
The first 1,200 litres are due to be shipped to Norwich shortly ‐ and because all the seeds will have 
been removed, there is no genetic material to risk any contamination.  



 
Scientists at Rothamsted hope to produce a GM plant that provides "fish oil"  
 
The aim is to use the juice in research to conduct a wide range of tests including examining whether 
the anthocyanin has positive effects on humans. Earlier studies show benefits as an anti‐
inflammatory and in slowing cancers in mice.  
A key question is whether a GM product that may have health benefits will influence public opinion.  
A major survey across the European Union in 2010 found opponents outnumbered supporters by 
roughly three to one. The last approval for a GM food crop in the EU came in 1998. 
Prof Martin hopes that the purple tomato juice will have a good chance of being approved for sale to 
consumers in North America in as little as two years' time.  
She and other plant researchers in the UK hope that GM will come to be seen in a more positive 
light. 
 
Legacy of distrust  
Earlier on Friday, scientists at Rothamsted Research in Hertfordshire announced that they were 
seeking permission for field trials for a GM plant that could produce a "fish oil".  
In a parallel project, they have been cultivating a type of GM wheat that is designed to release a 
pheromone that deters aphids.  
Professor Nick Pidgeon, an environmental psychologist at Cardiff University, has run opinion polls 
and focus groups on GM and other technologies. 
He says that a legacy of distrust, including from the time of mad cow disease, will cause lasting 
concern. 
"Highlighting benefits will make a difference but it's only one part of the story which is quite 
complex. 
"People will still be concerned that this is a technology that potentially interferes with natural 
systems ‐ they'll be concerned about big corporations having control over the technology and, at the 
end of the day, you feed it to yourself and your children and that will be a particular concern for 
families across the UK."  
"To change that quite negative view that people had 10‐15 years ago will take quite a long time ‐ it'll 
take a demonstration of safety, a demonstration of good regulation and of the ability to manage the 
technology in a safe way. And that doesn't happen overnight."  
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Fat has an unfortunate reputation. It is all too easy to believe that eating fat makes a person fat. 
Indeed, for many years most diet experts believed that it did, and many do even today despite 
compelling evidence that eating a fairly high-fat diet is no more likely to cause overweight than eating a 
high-carbohydrate or high-protein diet. 

For example, in a 2002 review called “The Influence of Dietary Composition on Energy Intake and Body 
Weight,” Roberts et al. noted the following: 

- Fat calories as a percentage of total calories in the American diet had fallen over the preceding 20 
years while overweight and obesity rates had increased drastically 

- Studies designed to determine whether people eat more calories when they eat more fat have 
generally concluded that they do so only when the energy density of foods is not controlled, suggesting 
that energy-dense foods rather than fat are the cause of weight gain 

- Studies investigating the effects of reduced fat intake on weight loss have shown that reduced fat 
intake results in very little weight loss when calories are not controlled, suggesting that it is an excess of 
calories in general rather than of fat in particular that causes weight gain. 

The anti-fat doctrine that prevailed for so long in society also prevailed in sports. Generations of 
endurance athletes, in particular, were schooled to aim for a 60-percent carbohydrate, 20-percent 
protein, 20-percent fat macronutrient breakdown in their diet. That’s a low-fat diet for sure, since the 
average American gets 34 percent of his or her calories from fat. While the carbohydrate piece of this 
formula stood on reasonably sure scientific footing (although it has been modified recently into a 
recommendation that carbohydrate calories as a fraction of total calories should vary with training 
volume), the fat piece never had any scientific support. In fact, much of the relevant science indicated 
that more fat was better. 

For example, a study from the University of Buffalo found that female runners who got 30 percent of 
their calories from fat were significantly less likely to get injured than those who ate less fat. It is not 
likely that the extra fat itself protected the less-often-injured runners, however. Rather, those who ate 
the least fat probably did not get enough total calories to meet their bodies’ needs. 

Another line of research has shown that higher-fat diets increase fat oxidation during prolonged exercise 
and may thereby increase endurance. Researchers from New Zealand compared the effects of a 14-day 
high-carbohydrate diet, a 14-day high-fat diet, and an 11.5-day high-fat diet followed by a 2.5-day 
carbo-loading diet on fat oxidation and performance in a 15-minute cycling test and a 100-kilometer 
cycling test. Performance in the 15-minute test was slightly better after the high-carb diet, but not to a 
statistically significant degree, while performance in the 100km test was slightly better, but again not to 
a statistically significant degree, following the high-fat diet. Fat oxidation was significantly greater during 
the 100-km test following the high-fat diet. 

Other studies have found that high-fat diets reduce performance in shorter time trials by reducing 
carbohydrate oxidation. However, recent research indicates that endurance athletes can have the best of 
both worlds by maintaining a habitual higher-fat diet in training and then switching to a high-
carbohydrate diet before competition. These studies have shown that the high-fat diet adaptation of 
increased fat oxidation capacity persists through the carbohydrate loading period, which in turn ensures 
that carbohydrate oxidation capacity is not compromised in competition. 

A study from the University of Cape Town in South Africa found that a 10-day, 65-percent fat diet 
followed by a three-day, 70-percent carbohydrate diet increased performance by 4.5 percent in a 20km 
cycling time trial preceded by a glycogen depletion ride. 

It also bears noting on this topic that the typical endurance athlete gets 30 to 35 percent of his or her 
daily calories from fat — substantially more than the minimum. Indeed, even most elite American 
endurance athletes maintain relatively high-fat diets. The fact that our most gifted runners, cyclists, 
rowers, etc. are routinely able to win national championships on a high-fat diet is the best possible proof 
that a high-fat diet is not inimical to endurance performance. 

Based perhaps in part on this common sense consideration and the relevant science, the American 
Dietetic Association and the American College of Sports Medicine now recommend that athletes get 20 to 
35 percent of their calories from fat. Gone is the notion that the minimal adequate level of fat intake is 
also the optimal or even the maximum acceptable level of fat intake. It is now recognized that many 



athletes can perform equally well at a range of fat intake levels, and that some individual athletes may 
need to experiment before they find their personal “sweet spot” within that range. 

About The Author: Matt Fitzgerald is the author of numerous books, including Racing Weight: How To 
Get Lean For Peak Performance (VeloPress, 2012). He is also a Training Intelligence Specialist for PEAR 
Sports. To learn more about Matt visit www.mattfitzgerald.org 
 
Read more at http://triathlete-europe.competitor.com/2014/08/26/everything-you-need-to-know-
about-fat#4COMadbGUe7mVzf6.99 



1 
 

Published online 26 June 2003 | Nature | doi:10.1038/news030623-10 

News 

Immune system may help Ebola infect 

Mouse study suggests some antibodies usher deadly virus into cells. 

Tom Clarke 

Some strains of Ebola have a 90% death rate.© SPL 

Our immune system's first line of defence against infection may actually conduct the 
deadly Ebola virus into our cells, a new study suggests. The finding could be a warning 
to scientists racing to develop vaccines against Ebola, now that it is high on the list of 
possible bioterror agents. 

Ebola is rare, but deadly. Since its discovery in 1976, there have been around 1,500 
cases - more than 1,000 of which have been fatal. The Zaire strain kills 90 per cent of 
those it infects. Blood vessels leak, resulting in massive internal bleeding, organ failure 
and death. Why some people can recover from an infection whereas others do not is 
unclear. 

For safety, Yoshihiro Kawaoka of the University of Wisconsin in Madison and his 
colleagues genetically modified a harmless virus to wear the molecular coat of the Ebola 
Zaire strain. This looks just like Ebola to the immune system, and it can get into cells, 
but it can't reproduce inside them. 

In response to this look-alike, mice produce three types of antibody, find Kawaoka's 
team1. Some bind to the virus and alert immune-system cells to come and destroy it, 
whereas others do nothing. A third kind of rogue antibody latches onto the virus and 
actually makes the infection worse. 

In the test tube, this last set seems to usher virus into ordinary mouse cells, the 
researchers report. Their observation is backed up by evidence that the rogue antibodies 
also activate a separate part of the immune system called complement. One of 
complement's many roles is to prime ordinary cells to take up antibody-coated objects in 
their environment on the assumption that they have been tamed by the immune system. 
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Complement might be convincing cells to invite the killer across their threshold to an 
environment where it can reproduce. "The antibody response might actually help the 
virus replicate," says Kawaoka. 

Kawaoka also looked at frozen blood from survivors of a 1995 Ebola outbreak in the 
Democratic Republic of Congo. These also contain the apparently Ebola-friendly 
antibody. In secure tests, these antibodies helped real Ebola infect human kidney cells at 
Canada's National Microbiological Laboratory in Winnipeg. 

“The vast majority of antibodies neutralize virus” 

"This throws an additional consideration into the vaccine effort," says David Sanders, 
who studies Ebola at Purdue University in West Lafayette, Indiana. Most vaccines prompt 
antibody production. Developers must make sure they stimulate the right kinds. 

But unhelpful antibodies may not explain Ebola's severity. Many viruses stimulate 
ineffective and sometimes harmful antibodies that don't seem to make infections worse, 
Sanders warns. And how antibodies behave in the bloodstream is likely to be very 
different to their antics in test tubes. 

Francis Ennis, who studies virus-immune system interactions at the University of 
Massachusetts in Boston, agrees. In the human body, antibodies doing the right thing 
probably swamp those that assist Ebola, he says. Indeed, this would explain why 
survivors' blood contains rogue antibodies. "The vast majority of antibodies neutralize 
virus," says Ennis.  

University of Massachusetts 
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When Will We Have a Vaccine for Ebola 
Virus?  
The deadly Ebola outbreak in west Africa highlights the urgent need for a vaccine, and 
researchers say one may be available in a few years  

Jul 29, 2014 |By Annie Sneed  

 
 
Color-enhanced electron micrograph of Ebola virus particles  
Credit: Wikimedia Commons/PLoS Pathogens  

The latest outbreak of Ebola virus in west Africa is the worst ever—as of Monday, it had 
infected more than 1,200 people and claimed at least 672 victims since this spring. Guinea, 
Liberia and Sierra Leone all have confirmed cases. An official at Doctors Without Borders 
has declared the outbreak as “totally out of control,” according to NBC News. Unfortunately, 
doctors have no effective vaccines or therapies. Health care workers can only attempt to 
support patients’ immune systems (regulating fluids, oxygen levels, blood pressure and 
treating other infections) to help the afflicted fight off the virus as best they can. 
  
A vaccine to help battle future Ebola outbreaks may be just a few years away, however. 
During the past decade researchers have made significant progress, and vaccines have 
worked in nonhuman primates. But it has been hard to raise money for human safety tests. To 
learn about the latest advances as well as obstacles, Scientific American spoke to Thomas 
Geisbert, a virologist in the Department of Microbiology and Immunology at The University 
of Texas Medical Branch at Galveston. He’s studied the Ebola virus since 1988 and is 
currently involved in vaccine research and development. 
  
[An edited transcript of the interview follows.] 
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Are there any promising vaccines in development for the Ebola virus? 
There are quite a few preventative vaccines in development, with three to five that have been 
shown to completely protect nonhuman primates against Ebola. Some of these vaccines 
require three injections or more and some require just a single injection. Most of them are 
being funded by the U.S. government, so they’re in various stages of development, but none 
of them are ready to be licensed. 
  
The hang-up point with these vaccines is the phase I trials in humans. That’s where scientists 
get frustrated because we know these vaccines protect animals and we don’t quite understand 
the regulatory process of why things can’t move faster. I can’t give you an answer as to why 
it’s taking so long. 
  
Why doesn’t the human immune system fight the virus off? 
The Ebola virus is usually transmitted by close contact and the first cells it affects are cells 
important to your primary immune response—monocytes, macrophages and dendritic cells. 
These cells are important because they’re the first to recognize that something foreign has 
entered your body and the first cells to trigger your innate immune system to fight off the 
infection. This makes it hard to mount an effective immune response against the virus—your 
body has a tough time fighting the virus off, and the virus multiplies to the point that it takes 
over major organs in your body. 
  
Can a vaccine counteract these effects? 
I’ll give you an example of how a vaccine might work. The vaccine VSV is probably one of 
the most promising, and it’s based on a viral vector related to the rabies virus. It’s a bullet-
shaped particle, and on its surface is a structural protein called a “glycoprotein,” which allows 
a virus to recognize a host cell, bind to it and take over the host cell’s machinery. With a 
vaccine, we remove the gene that encodes the glycoprotein of the VSV virus and we replace 
it with a gene that encodes the glycoprotein of Ebola. You end up with a vaccine that has an 
Ebola glycoprotein on the surface. Now, it doesn’t behave like Ebola because the rest of its 
genome is not Ebola, but because it has the Ebola glycoprotein your body is going to 
recognize it as foreign and build up an immune response against Ebola. 
  
How far along in development is the VSV vaccine? 
It’s at the point now where we’re trying to get the funds to do the human studies. 
  
What are the biological challenges of developing a vaccine for Ebola? 
There are some vaccines that are “replication defective,” meaning they don’t replicate, and 
they tend to be safer. Then there are other vaccines that are more efficacious, but they’re 
“replication competent.” An example of the latter would be the measles vaccine or yellow 
fever vaccine. They’re usually crippled, so they’re not as dangerous as a wild type virus but 
certain people could have an adverse event when given a vaccine that’s replication 
competent. 
  
Replication-competent vaccines may only require a single injection whereas with the 
replication-defective vaccines you might have to get boosters every year, because they’re not 
as efficient. So do you go for a vaccine that protects humans in a single injection? In Africa 
you almost have to, because in an area like that you’re lucky to get someone into a clinic to 
be vaccinated once. It’s a trade-off—efficacy versus safety. That’s one of the biggest 
challenges. 
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Can you give an estimate for when we might have an effective Ebola virus vaccine? 
My guess is anywhere from two to six years. I hate to say this, but it really depends on 
financial support for the small companies that develop these vaccines. Human studies are 
expensive and require a lot of government dollars. With Ebola, there’s a small global 
market—there’s not a big incentive for a large pharmaceutical company to make an Ebola 
vaccine, so it’s going to require government funding. 
  
I would like to see a situation where we tried to advance our lead candidate vaccines as fast 
as we can to get phase I studies done. I think we should start with the first responders—the 
health care workers in areas of high risk. This outbreak is so unique because it’s occurring in 
an area we’ve never seen it before and also because it seems there’s a higher percentage of 
medical staff infected than we’ve seen before. I’ve seen all of these vaccines work in 
numerous animals and I’ve never seen an adverse event from them. I appreciate the safety 
concerns but it would be great if there were some way to fast-track this. People are being 
exposed to Ebola and there’s a 60 to 90 percent chance they’re going to die—I think we have 
to look at it in this context. 

 



Biodiversity
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             index_en.htm       
http://ec.europa.eu/environment/nature/index_en.htm

EU Biodiversity Strategy
http://europa.eu.int/comm/environment/docum/9842sm.htm
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is a party are contained in the website of the National 
Parks and Wildlife Service www.npws.ie.
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What is Biodiversity?

Biological diversity, or biodiversity, means the 
variety of life on Earth, the wide range of living 
things from the smallest insect to the largest whale. 
It re�ects the number, variety and variability of living 
organisms and how these change from one location 
to another and over time.  It includes our rare species 
as well as common plants and animals indicating the 
richness of our local environment.  The term biodiversity 
was originally coined as a collective term for the species- 
rich community of life.  It now encompasses not only the 
diversity of species but the diversity of ecosystems 
as well as genetic diversity within species. 

Species are the basic units of diversity.  A species is a 
group of organisms with a unique set of characteristics, 
such as shape or behaviour, distinguishing them from all 
other organisms.  Individuals within the same species produce 
o�spring.  Each species has a particular role within an ecosystem 
and hence the addition, or loss, of single species may have 
consequences for the whole system.

About 1.8 million species have been described and named 
by scientists.  Excluding the microbial world it is estimated 
that in the region of between 7 and 15 million species are 
yet to be discovered. 

"One of the great unknowns in science today is how much 
biological diversity there is on earth" E.O. Wilson . 
               

Importance of Biodiversity

Biodiversity is vital to human health and well-being and 
provides us with food, water, raw materials and even the 
genetic material for most modern prescription medicines.
Ecosystem functions are dependent upon biodiversity. 
Ecosystems provide the basic necessities of life 
(e.g. food, clean water and air) and o�er protection from 
natural disasters and diseases (e.g. by regulating climates, 
�ooding and pest control). 

Ecosystems also support and maintain life processes such 
as biomass production and nutrient cycling (e.g. the 
nitrogen cycle), which are essential to all species.
Healthy ecosystems provide the conditions and processes 
that sustain human life.  In addition to providing goods such 
as foods and medicines, ecosystems also provide us with 
services such as puri�cation of air and water, the binding of 
toxins, decomposition of wastes, mitigation of �oods, 
moderation of storm surges, stabilization of landscapes as 
well as regulation of climate and environments for the 
continued development of species. 

We tend to take these services for granted and do not 
generally recognise that we cannot live without them, 
nor can other life on this planet. 
It has been estimated that ecosystem services are 
approximately equal in monetary value to the entire GDP 
value of the world.  Biodiversity also has a very high value 
in terms of its aesthetic value  

In summary, biodiversity underpins ecosystem functioning. 
The services provided by healthy ecosystems, in turn, are 
the foundation for human well-being.  These ecosystem 
services not only deliver the basic material needs for 
survival but also underlie other aspects of a good life
 including health, security, good social relations 
and freedom of choice.

State of Biodiversity

The Millennium Ecosystem Assessment is a detailed study 
which was sought by the United Nations.  The objective of 
the study was to assess the consequences of ecosystem 
change for human well-being and the scienti�c basis for 
actions needed to enhance the conservation and sustainable 
use of those systems and their contribution to human well-being. 
The assessment involved more than 1,360 experts worldwide. 

The Millennium Ecosystem Assessment study found that 
over the past 50 years, humans have changed eco-
systems more rapidly and extensively than in any 
comparable period of time in human history, largely to 
meet rapidly growing demands for food, fresh water, 
timber, �bre, and fuel.  This has resulted in a substantial 
and largely irreversible loss in the diversity of life on Earth.

The changes that have been made to ecosystems have 
contributed to substantial net gains in human well-being 
and economic development.  However, these gains have 
been achieved at growing costs in the form of the 
degradation of many ecosystem services and the 
exacerbation of poverty for some groups of people.  These
problems, unless addressed, will substantially diminish the 
bene�ts that future generations obtain from ecosystems.

The degradation of ecosystem services could grow 
signi�cantly worse during the �rst half of this century and 
may be a barrier to achieving the UN’s Millennium 
Development Goals.

The challenge of reversing the degradation of ecosystems 
while meeting increasing demands for their services can 
be partially met under some scenarios considered in the 
Millennium Assessment.  Doing so however, will involve 
signi�cant changes in policies, institutions, and practices
that are not currently underway.

Factors Threatening Biodiversity

Habitat Loss
Habitat loss and fragmentation can have grave 
consequences for animal welfare and conservation. 
The changes come about when one habitat type is 
removed and replaced by another.  Examples include 
forest removal for agriculture lands. 

Invasive species
These species are generally non-native species that 
become introduced into an area, spread quickly 
and often  push out the existing species.  This 
can have a destabilising e�ect on the entire system.

Population Growth
Rising human population numbers means more 
changes in land use to feed the larger population. 
More carbon dioxide is emitted and more pressure 
is placed on species.

Pollution
Pollution is the introduction by humans of contaminants 
that cause harm to humans and other living organisms. 
Pollution can have short and long term health e�ects on 
individuals and species.

Over-Harvesting
Over-harvesting of limited natural resources can have 
devastating impacts on species.  The collapse of Cod 
�shing stocks is a very recent example of the severe 
deterioration that can result from over harvesting practices. 

Climate Change 
On average plants are �owering earlier than they were 30 
years ago. This is one of the many biological indicators of 
climate change. Plants and animals cannot all adapt to the 
pace of human-caused climate change and so this is a 
further threat to many species.
  

The current loss of biodiversity and the related changes in 
the environment are now faster than ever before in human 
history and there is no sign of this process slowing down. 
Many animal and plant populations have declined in numbers 
and geographical spread. 

Species extinction is a natural part of Earth's history.  However, 
over the past 100 years humans have increased the extinction 
rate by at least 100 times compared to the natural rate. 
The current extinction rate is much greater than the rate at which 
new species arise, resulting in a net loss of biodiversity.

Within well-studied groups (conifers, cycads, amphibians, 
birds, and mammals), between 12% and 52% of species 
are threatened with extinction, according to the World 
Conservation Union - IUCN Red List.  In general the most 
threatened species are those that are higher up the food 
chain, have a low population density, live long, reproduce 
slowly, and live within a limited geographical area.  Within 
many species groups, such as amphibians, African mammals, 
and birds in agricultural lands, the majority of species have 
faced a decline in the size of their population, in their
geographical spread, or both.  Exceptions are almost always
due to human interventions, such as protection in reserves, 
or to species that tend to thrive in human-dominated landscapes.

International Agreements
It is clear that no period has experienced interference with 
the biological machinery of the planet on the scale witnessed
in the second half of the twentieth century. 

The global scale of the biodiversity issue demands concerted 
international action.  The framework for this action is the 
United Nations Convention on Biological Diversity which 
was signed in 1992.  Its objectives are the conservation of 
biological diversity, the sustainable use of its components 
and the fair and equitable sharing of the bene�ts arising 
out of genetic resources.

 

EU Biodiversity Legislation 
EU biodiversity policy is based on two main pieces of legislation 
— the 1979 Birds Directive and the 1992 Habitats Directive.
Its priorities are to create the European ecological network 
of special areas of conservation, called Natura 2000, and 
to integrate nature protection requirements into other EU 
policies such as agriculture, �sheries, regional development 
and transport.

The Natura 2000 network of sites consists of Special Areas 
of Conservation (SAC) designated by Member States under 
the Habitats Directive.  It also incorporates Special Protection 
Areas (SPAs) designated by the Member States under the 
Birds Directive.  Over 20,000 sites have been included in the 
network so far, covering altogether almost a �fth of Europe’s 
land and water – equivalent to the size of Germany and Italy 
put together.  As part of Natura 2000, the selected areas 
bene�t from increased protection: Member States must 
take all the necessary measures to guarantee their conservation 
and avoid their deterioration. 

EU Heads of State of Government agreed in 2001 to halt 
biodiversity loss in the EU by 2010 and to restore habitats 
and natural systems.  In 2002, they joined some 130 world 
leaders in agreeing to signi�cantly reduce the rate of 
biodiversity loss globally by 2010.

In May 2006 the EU issued a communication,  ‘Halting the 
loss of biodiversity by 2010 and beyond - Sustaining 
ecosystem services for human well-being’.  In this 
Communication the Commission established an action 
plan which includes objectives for halting the decline of 
biodiversity and measures enabling these objectives to be 
met by 2010.  The action plan is based on an assessment 
of biodiversity loss, both in the EU and globally and the 
measures taken to date by the European Union to deal 
with the problem.

The protection of biodiversity is one of the key objectives 
of the Sixth Environment Action Programme. 
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