Lactic Acid

Reporter: Christopher Zinn
Producer: Louise Heywood
Researcher: Lucy Andrew

Transcript
Related Info
3 March 2005 
Lactic Acid is blamed for that painful burning sensation you feel when you’ve pushed yourself a bit too far exercising. Everyone gets it. Even Olympians. Swimmer Michael Klim takes bi carbonate of soda to counter the effects. But recent Australian research says he could be wasting his time and what’s more he may even be reducing his performance. Our reporter, Christopher Zinn joins Michael Klim and fellow medallist, Giann Rooney in a lactic acid challenge. 

Narration
Pushing yourself to the limit isn't without its costs.

Achieving victory can be painful.

That burning sensation is lactic acid. 

And it effects everyone... 

Michael Klim
I produce so much of the stuff actually towards the end of the race it hinders me, it stops me. I can't control my muscles properly and I fatigue, my breathing you know changes and umm basically slows me down

Narration
Olympian Michael Klim even tries to rid his body of lactic acid by taking bi carbonate of soda.

But, is the lactic acid the villain or the hero of this sports story?

To find out... I've set a test, which will bathe my muscles in lactic acid.

Christopher Zinn, reporter
I'm going to do a rather unfair swimming race with Athens gold medallist Giaan Rooney. Hi Giaan-

Giaan Rooney
Hi 

Christopher Zinn, reporter
What do we do Bernard?

Bernard Savage
So what do today guys is a series of increasing intensity 100m swims after each of those get the lactate out and see how you're going

Narration
When you move your muscles burn glucose. 

Usually, your body keeps pace and supplies enough oxygen for the glucose to burn aerobically.

But high intensity exercise is well demanding.

If your body can't supply oxygen fast enough...your muscle burns the glucose without it, or anaerobically. 

That produces lactic acid.

And generally the greater the strain more lactic acid, or lactate, is produced.

Bernard Savage
It's an indicator of exercise intensity, and we use the relationship between the lactate and the swimming speed to give us a gauge on how they're adapted to training and also help us set up training times for the future.

Christopher Zinn, reporter
What have you (Giaan)come in at?

Bernard Savage
She's come in at 2.9.

Narration
It's a low score...Giaan hasn't built up much lactic because she's a fit, efficient swimmer and for her, this is an easy pace. But what about me?

Bernard Savage
We just wipe the area off, dry it up......like so.

Narration
The machines to measure lactate, the end product of lactic acid in the blood, may be modern, but the idea of tracking muscle performance against it dates back 75 years.

Lactic acid was identified as a suspect cause for fatigue in a famous experiment performed in 1929.

A frog's leg was hooked up to an electrical charge.

More lactic acid built up with each twitch.

As the acid increased, the leg twitch was less powerful. Ever since scientists and athletes have taken this as an explanation for fatigue. 

Bernard Savage
Oh yeah you got 10 seconds to go. There you go, 5.7.

Christopher Zinn, reporter
5.7 well that's quite a bit higher.

Bernard Savage
Quite a bit higher. So you know I would expect that given your conditioning or your training in swimming you'd probably struggle to get it much higher than that.

Christopher Zinn, reporter
What's the highest level of lactic acid you've ever seen?

Bernard Savage
The highest I've ever seen would probably be on Michael, Michael Klim. And I've seen over 20.

Christopher Zinn, reporter
20!

Narration
But the blood test, like the frog experiment, still doesn't verify that lactic acid causes fatigue. 

What science needed was a new test to finally prove whether it's real or just a myth.

That challenge was taken up by Prof Graham Lamb and a bunch of brawny brains at La Trobe University's muscle lab

There's a world junior power lifter; a ace cyclist and a top Norwegian rower.

Graham's athletically gifted research team are questioning some long held beliefs.

Dr Graham Lamb
When people look closely at it, they will see there really isn't much evidence that lactic acid does cause fatigue, just that there's a correlation,

Narration
And that's exactly what Graham and his colleague, Professor George Stevenson did...they looked very closely...in fact they went right inside a rat muscle.

George Stephenson
A bundle of well a few hundred fibres from which I isolate only one single fibre (you can see it here). And then I remove the surface membrane so that I expose the we've got access to the intracellular environment.

Narration
In pulling back the membrane-rather like removing a glove-a single cell is revealed half the thickness of a human hair.

This allows the scientists access to manipulate conditions inside it and isolate just what chemical causes what effect.

The tiny fibre is mounted in a chamber and given brief electrical pulses as in the frogs leg experiment of old.

Then they add lactic acid-the conventional wisdom is that the fibre should soon tire, but it didn't.

George Stephenson
It's still contracting and you can see that it's contracting just as powerfully as it did contract before.

Dr Graham Lamb
We could measure the force and we could say there is no change in the amount of force that have produced this. 

Narration
Incredibly, the team believes lactic acid plays a totally unexpected role...it actually improves muscle performance.

Dr Graham Lamb
The harder he wants to work the more electrical signal keeps going but if you stimulate it too much the electrical signal fails but the lactic acid building up in the muscle keep the electrical signal going for longer

Narration
The rat experiment showed, over time, the electrical pulse did indeed degrade.

But when lactic acid was added the signal re-gained strength.

Graham had completely overturned 75 years of research.

Dr Graham Lamb
It's really a case of guilt by association that was taken to mean that the lactic acid was causing the muscle fatigue rather than actually being something that helps prevent muscle fatigue.

Christopher Zinn, reporter
And that was just passed down in the textbooks and taken as a given?

Dr Graham Lamb 
Absolutely and it to this day is in all the textbooks and all the students are learning it in HSC and it's, it's incorrect.

Narration
And Graham thinks removing lactic acid by taking bi carbonate of soda could in fact sap your muscles of vital electrical signals. 
But it may take a while for his idea to be swallowed...

Giaan Rooney 
I think at the end of the day I'd be very surprised if the more lactate that you produced the better a muscle works.

Christopher Zinn, reporter
If the scientists came up with something you'd have an open mind about changing your attitude to lactic acid?

Michael Klim 
As long as it's legal, yes. 

Narration
So, will elite athletes like Giaan and Michael be improving their peak performance with a dose of lactic acid? 

Dr Graham Lamb
No I, I wouldn't recommend athletes trying to take anything. I think you let your body produce it and having a warm up to make maybe make a little bit of it lactic acid might help you go better. 

Christopher Zinn, reporter
The sportspeople will probably be divided about the latic acid research for some time but for most people it just doesn't apply as when it comes to exercise it's their minds that give up and not their muscles.

